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Introduction to the task reports  
The draft final report has been split into seven tasks, following the structure of the MEErP 

methodology. Each task report has been  uploaded individually in the projectôs website. 

These task reports present both the technical basis and present and assess 

recommendations for  future ecodesign and energy labelling requirements based on the 

existing Regulation (EU) No 617/2013.  

The task reports start with the definition of the scope for this review study (task 1) , 

which assesses the current scope of the existing regulation in light of recent 

developments with relevant legislation, standardisation and voluntary agreements in the 

EU and abroad. The assessment results in a refined scope for this review study.  

Task 2 updates the annual sales and stock of the products in scope according to recent 

and future market trends and estimates future stocks. Furthermore, it provides an 

update on these trends as well as on consumer expenditure data, which is used on the 

assessmen t of life cycle consumer costs.  

Next task is task 3, which presents a detailed overview of use patterns of products in 

scope according to consumer use and technological developments. It also provides an 

analysis of other aspects that affect the energy cons umption during the use of these 

products, such as component technologies, power supply load efficiency and user 

interface in particular power management practices. Furthermore, it present s aspects 

that are important for material and resource efficiency such as repair, maintenance and 

replacement practices, and it gives an overview of what happens to these products at 

their end of life. Finally, this task present s standardised methods to qu antify energy 

consumption in the different power modes, including  active mode , and an overview of the 

energy consumption of products in scope based on manufacturers and ENERGY STAR 

database information.  

Task 4 presents an analysis of current average techno logies at product and component 

level, and it identifies the Best Available Technologies both at product and component 

level. An overview of the technical specifications as well as their overall energy 

consumption is provided when data is available. Finall y, the chapter concludes with an 

overview of the product configurations in terms of key components and materials of 

current average and Best Available Technologies placed on the European market.  

Simplified tasks 5 & 6 report presents the base cases, which are  used to define the 

current and future impact of the current computer regulation if no action is taken  (i.e. 

Business as Usual, BAU) . The report shows the base cases energy consumption at 

product category level and their life cycle costs. It also provid es a review  of the life cycle 

global warming potential of desktops and notebooks giving an idea of the contribution of 

each life cycle stage to the overall environmental impact. Finally, it presents some 

identified design options which are  used to define r eviewed ecodesign requirements.  

Task 7 report presents the policy options for an amended ecodesign regulation on 

computers and computer servers. The options have been developed based on the work 

throughout this review study, dialogue with stakeholders and with the European 

Commission. The report presents an overview of the barriers and opportunities for the 

reviewed energy efficiency policy options, and the rationale for the new resource 

efficiency  policy options. This information is used  to calculate the e stimated energy and 
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material savings potentials by implementing these policy options, in comparison to no 

action (i.e. BAU).  

The task reports follow the MEErP methodology, with some adaptations which suit the 

study goals .
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 Task 7 report  

7.1  I ntroduction to task 7 report  

7.1.1  Overall outcomes of study  

This is the concluding task report from the Preparatory study on the Review of Regulation 

617/2013 (Lot 3) Computers and Computer Servers.  

An overview of the outcomes  required by Article 9 of the existing Regulation (EU) No 

617/2013  is presented below :  

¶ Review in light of technological progress , assessed throughout all seven task 

reports by looking at current and future technologies when proposing product 

categorisation (task  1), establishing market  volumes and trends (task 2), 

identifying use patterns (task 3) and technologies (task 4), defining base cases 

and design options (tasks 5 and 6) and proposing ecodesign and energy labelling 

requirements (task 7).  

¶ Developments in the Energy Star programme ,  assessed also throughout all task 

reports, in particular in tasks 1 (to consider for product categorisation and 

definitions), 3 (to establish use patterns), 5 (to define base cases) and 7 (to 

propose requirements). The developments include up to draft 2 o f Version 7.0 

specification.  

¶ Opportunities to tighten ecodesign requirements , assessed and presented in task 

7 and based on analyses in previous task reports, especially technologies (task 4) , 

concluding requirements shall be tightened due to technologica l progress.   

¶ Significantly reduce or eliminate the energy allowances , in particular for discrete 

graphics cards (dGfx), concluding that this was not possible at this point in time 

after an assessment of the possibilities to include a single performance met ric. 

The results of this assessment are presented in task 7 report.  

¶ Update definitions and scope , done in task 1 report and presented also in task 7 

report.  

¶ Consider the potential to address energy consumption of integrated displays , 

addressed by introduci ng an integrated display energy allowance to non -mobile 

personal computers.  

¶ Consider different life -cycle phases , assessed in task 3 report (end -of - life 

practices), task 4 (use of materials for average technologies) and task 5 (review 

of LCA studies), comp lemented by a study performed by JRC 1 which altogether 

presented the basis to develop the proposed resource efficiency requirements.  

¶ Consider the feasibility and applying the Ecodesign requirements on other 

significant environmental aspects such as:  

o Noise ,  assessed  in task 3 where reported noise level  requirements  were 

collected from the manufacturers ô environmental declarations of computers 

manufactured during the period 2012 ï 2016  and compared with 

requirements in the Nordic Swan and the Blue Angel (considered to be 

relatively strict ) , showing that 96% of the computers fulfil the current Blue 

Angel noise requirements, and 81% fulfil the Nordic Swan noise 

                                           
1 Analysis of material efficiency aspects of personal  computers product group . Technical support for 
Environmental Footprinting, material efficiency in product policy and the European Platform on LCA . Tecchio et 
al. (2017). Draft version.  
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requirement s; t hus concluding there is no need to propose noise 

requirement s.  

o Material use efficie ncy, including requirements on:  

Á Durability , analysed and resulting in one proposed requirement on 

product durability and two on repairability and reusability (which 

indirectly influence product durability).  

Á Dismantlability , analysed and resulting in one pr oposed information 

requirement on dismantlability.  

Á Recyclability , analysed and resulting in three proposed 

requirements to increase recyclability.  

Á Standardised interfaces for rechargers , analysed and resulting in 

one proposed information requirement on ava ilability of external 

power supplies.  

Á Information requirements on the content of certain Critical Raw 

Materials , assessed and concluded  that  this was not as crucial as 

the other requirements, thus excluded from the final proposals.  

Á Information requirements  on minimum number of loading cycles 

and battery replacement issues , analysed and resulting in one 

information requirement on battery lifetime  which addresses full 

charge capacity and informs the end user about state of health of 

the battery for replacemen t.  

Furthermore, the draft final report addresses additional aspects requested by the 

European Commission:  

¶ Assess the appropriateness of the scope of the Regulation and analyse options for 

including products currently not in scope (e.g. DC powered products)  and for 

excluding part of requirements of the existing ones, assessed in task 1 and 

throughout the study resulting in the product scope and categorisation presented 

in tasks 1 and 7 . The product  scope was reviewed by considering other products, 

but only t hose representing significant sales, stock  and savings potential have 

been proposed  as to be part of the scope of a future reviewed  regulation . The 

product  categorisation was reviewed with the aim of simplifying current product 

types and product categories and reducing ambiguities. This wa s assessed in task 

1 report and  the conclusions are presented in  task 7 report.  

¶ Assess whether the levels of ambition for  off, standby and networked standby 

modes are still appropriate, assessed and requirements proposed to be made 

more stringent, presented in task 7 report.  

¶ Consider the introduction of standardised software tests, benchmarks or other 

ways to measure energy efficiency in realistic usage conditions and setting 

maximum energy use requirements as function of the processing performance , 

assessed  from eight personal computer benchmarks and attributes and  resulting 

in two being  tested in thirteen personal computers . Furthermore, possibilit ies  of  

adapt ing  an existing performance methodology for servers and of using a software 

currently under development by the Standards Council of Canada were  

considered. The results of the benchmark tests on personal computers are 

pr esented in task 3 report and a summary of the recommendations is presented in 

task 7 report. It was concluded that a standard methodology to measure 

performance in active mode  could be included at the time of implementation of a  
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reviewed  regulation, with t he condition that such a methodology shall be 

developed.  

¶ Assess the appropriateness of current definitions and categories and the 

opportunity to dramatically simplify them , assessed and concluded that a 

simplification beyond product categories was not feas ible  due to the wide range of 

product functionalities and configurations. This was presented in task 1 report and 

summarised in task 7 report.    

¶ Compare definitions and requirements with Energy Star, in light of enhanced 

convergence, reducing burden for industry but possibly replacing the EU Energy 

Star voluntary labelling programme with a mandatory Energy labelling regulation 

under Directive 2010/30/EU , assessed through a comparison of definitions and 

requirements with Energy Star as mentioned previously . An Energy Labelling 

regulation has been proposed as one of the policy options, presented in task 7 

report.  This requires that a standard methodology to measure  performance in 

active mode  has been developed.  

7.1.2  Outcomes  and main conclusions from task 7  

Task 7 report summarizes the outcomes from the review carried out in previous tasks, 

and the policy options covering energy efficiency and resource efficiency  requirements.  

The topics assessed  and main conclusions are presented below :  

1.  Overview of the barr iers and opportunities for the suggested policy measures, 

focusing on ecodesign energy requirements and energy labelling , which are 

sum marized  below:  

a.  Due to fast development of computer technologies, product classification and 

ecodesign requirements can qu ickly become obsolete. Thi s review has proposed 

revised product classifications based on current and future legislative and 

voluntary schemes. The  complexit y  on product classification would be 

avoided if a performance - based metric is developed as the product 

categories would be removed.  

b.  Idle mode energy consumption has been greatly optimized and it is no longer a 

sufficiently good proxy for the active mode. Therefore, the active mode energy 

consumption should directly be used in a metric, using the exp erience from 

enterprise server metrics and from other initiatives targeting active mode 

consumption in personal computers.    

c.  The fast development would also affect an energy label. However, energy 

efficiency requirements  can be defined assuming a future d evelopment of energy 

classes. A proposal of the energy classes up to 2030  is presented in the report , 

where A and B classes will start empty and would remain with no more than 30% 

in class A or no more than 50% in A and B classes  up to 2030. An issue of te sting 

for energy labelling considering the many different computer configurations  can 

be solved by always using the worst/best performing configuration.  

d.  An energy label for computers would provide consumers with useful information 

on energy and non -energy  related parameters at the time of purchase and would 

help to follow  product performance through registration in the product  database  

as from Regulation 2017/1369 .  

 

2.  Outcomes from assessment of methodologies to include performance in a metric for 

an energy  efficiency requirement , conclud ing  that:  
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a.  Three benchmark tools (i.e. Novabench, Computer Efficiency Rating Tool (CERT) 2 

and light active use power measurement 3) have been assessed as viable  solutions 

for including active mode in a reviewed computer regula tion . 

b.  Novabench is already widely used on the market, however, it is a proprietary tool 

without control of an independent organization. However, a possibility could exist 

to develop a separate software specifically designed for the European Commission 

(not  explored during this review study).  

c.  CERT seems promising due to its potential to deliver one single value efficiency 

figure  ï based on the experience of developing a similar metric for servers. If 

possible to develop this metric, it would bring coherence between the two product 

groups, facilitating implementation and enforcement of the regulation.  

d.  The light active use power measurement covers only power measurements and 

not performance, which is a crucial element when measuring efficiency of 

computers.   

 

3.  Definition of proposed scope for ecodesign and energy labelling requirements , which 

was defined both for energy and resource efficiency measures (with some exemptions 

concerning specific requirements). The main outcomes are summarized below:  

a.  Assessment at an overall level, i.e. t he two overarching product sub -groups of 

mobile and non -mobile personal computers were deemed sufficiently detailed for 

the application of the resource efficiency requirements.  

b.  Concerning energy efficiency requirements, their applic ability requires a 

classification at a  product categor y level  for one of the policy options investigated. 

In this case, the categories have been simplified based on current categorization 

presented in ENERGY STAR v6.1.  

c.  Setting e nergy efficiency requirements is assessed not suitable for some types of 

higher performance computers at this stage, such as workstations (except IPS 

efficiency and information requirements).  

d.  All personal computers having a short idle state power demand le ss than 6  W 

should  be excluded from energy efficiency requirements.  

 

4.  Definition of policy measures for energy requirements, including timing and target 

levels , and  their potential for energy savings, CO 2 emissions, monetary costs and 

impact on employment, which is summarized below:  

a.  Three policy options (PO) were defined, including PO0 which is Business as Usual 

(BAU). PO1 is self - regulation, PO2 is reviewing ecodesign requirements and PO3 is 

reviewing ecodesign requirements and developing an energy label, b oth including 

active mode.  

b.  The results of the scenario analysis show that overall computer energy use could 

increase about 10%, from an estimated 60.0 TWh/year in 2016 to 66.5 TWh/year 

by 2030 without policy intervention.  The increase stems mostly from inc reasing 

sales.  

c.  None of the stakeholde rs expressed interest in PO1 i.e.  self - regulation , so far , nor 

is it likely that in todayôs global market the conditions for self- regulation, e.g. 

regarding minimum market coverage, will be met because the risk of  ófree-ridersô 

and thus unfair competition is too big. Consequently, self - regulation has not  been 

considered as a policy option.  

                                           
2 Not yet developed, but inspired on Server Efficiency Rating Tool (SERT), which is already available. SERT is 
developed under on SPEC (Standard Performance Evaluation Corporation).  
3 Developed by the Standards Council of Canada (CSA)  
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d.  Concerning PO2  (ecodesign) , ETEC requirements for mobile and non -mobile 

computers at a product category level have been updated , including base 

allowance s and functional adders. It has been estimated that app roximately 11.3 

TWh/year of energy can be saved by 2025 rising to 16.2 TWh/year by 2030 , 

compared to a BaU scenario . This corresponds to 6.6 million tonnes of CO 2 

emissions an d 1.67 billion Euros savings by 2030.  The net employment impact 

would be of 47,552 employed persons  (i.e. additional jobs)  during the years from 

2018 to 2030.  

e.  Concerning PO3  (ecodesign and energy labelling) , an Energy Efficiency Index 

(EEI) approach has be en proposed  both for energy label classes and for ecodesign 

(considering active mode and potentially as an energy/performance single score). 

A measured score would then be compared and a n EEI value would be derived. It 

has been estimated that app roximately 14.1  TWh/year of energy can be saved by 

2025 rising to 29.9  TWh/year by 2030 , compared to a no further action . This 

corresponds to 12.2 million tonnes of CO 2 emissions and 3.05 billion Euros savings 

by 2030. The net employment impact would be of  42,722 employed persons 

during the years from 2018 to 2030.  

 

5.  Definition of resource efficiency  requirements , including the rationale for defining 

these requirements  and an initial assessment of benefits quantifying material savings, 

which is summarized be low:  

a.  Thirteen potential requirements for mobile personal computers have been defined, 

and seven for non -mobile personal computers. Three requirements are related to 

product durability, one to product dismantlability, three to product recyclability, 

one is related to standardized rechargers and one to battery lifetime . 

b.  A preliminary assessment of the benefits from implementing requirements on 

recyclability was done. Assumptions and different scenarios  have been considered 

for estimating the amount of materia ls saved per year, ranging from 1000 to 

20000 tonnes of materials saved per year by 2030.  

c.  Benefits from r equirements on product durability were not possible to assess  as 

currently available information on their potential effect is not available. This is 

proposed to be investigated as part of future work (e.g. Impact Assessment)
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7.2  Overview of barriers and opportunities for energy efficiency policy 

measures  

7.2.1  Barriers and opp ortunities for reviewing existing ecodesign energy 

requirements  

The task 2  and task 4  report s identified how t echnological change occurs quickly in 

computers. This fast change has both advantages and disadvantages from an energy 

saving policy perspective.  On the positive side, ambitious energy efficiency targets can 

be met quickly as shown in task 4 and tasks 5 -6 reports . On the negative side, this 

means that the requirements  need to be regularly revised .  

Additional complications can occur as unforeseen ne w types of products come to 

market  (as shown in task 1 and task 2 reports) , bringing difficulties to  fit them into 

established energy efficiency initiatives. This is more problematic with mandatory 

measures  like  ecodesign, where products could be completely excluded from 

entering the market or be out of scope  and  with high sales . 

Task 4 report clearly shows that  the current EU ecodesign requirements on energy 

efficiency of computers are outdated. The data presented clearly show th at  energy use 

of average computer  models in the EU market is much lower than the  energy 

consumption levels in the  current regulation .  

The requirements in the current ecodesign regulation on computers are based on the 

ENERGY STAR v5. 2 specification (incl. associated test procedure developed in 2008 4) . 

Since then,  ENERGY STAR specification (v6.1) including  test procedure, has been 

developed and implemented. This  includes requirements on more power modes (e.g. the 

separation of idle mode into short and long idle modes  currently  not addressed in the 

ecodesign regulation ) . At the time of writing, ENERGY STAR specification v7.0 is under  

develop ment  since  the requirements in ENERGY STAR v6.1 no longer reflect best energy 

efficiency  practice 5.  

In addition, based on the ENERGY STAR v6.1 test procedure , new mandatory regulations 

on computer energy efficiency have been developed by  the California Energy Commission 

(details are available in the task 1 report) and finalized in December 2016. This  sets 

relatively ambiti ous targets due to be enforced in two tiers 6 which will be implemented in 

2019  and 2021 respectively . Computers unable to meet the se requirements may find 

their way into other markets  with less stringent regulation .  

Concerns have been raised about  the difficulties identifying the right  category  and 

the total ETEC 7 allowance for a certain  product  in the current ecodesign regulation . To 

overcome this complexity , s oftware for classifying the computer to the correct category 

and showing the ETEC allowances could be developed  by e.g. MSAs (Market Surveillance 

Authorities) .   

                                           
4 US EPA, ENERGY STAR Computer Specification Archive, available from 
https://www.energystar.gov/index.cfm?c=archives.computer_spec_version_5_0    
5 ENERGY STAR specifica tions aim at setting requirements allowing about 25 % of the products on the market 
to qualify at the time of setting the requirements  
6 Californian Energy Commission, Appliance Efficiency Rulemaking for Computers, Computer Monitors, and  
Signage Displays, available from https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=16 -AAER-
02   
7 ETEC (a nnual total energy consumption ) is  the electricity consumed by a product over specified periods of 
time across defined power modes and states . 

https://www.energystar.gov/index.cfm?c=archives.computer_spec_version_5_0
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=16-AAER-02
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=16-AAER-02
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All the necessary configuration and hardware information to identify a computerôs 

category and ETEC allowance is readily available through built in OS features and 

available software  tool s. Figure 1 and Figure 2 show example s, for Windows and Mac , of 

output s from these tools that collect  and communicates information about the 

components within a computer. Similar possibilities exist for Linux and Chromebook.   
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Figure 1. Hardware reports for Windows based on built in Sys tem Information and d ownloadable 
software example , CPU-Z8).  

Figure 2 show s the output from pre -installed ñSystem Informationò applications (i.e. 

system profilers)  in Apple MacOS.  

                                           
8 CPU-Z available from http://www.cpuid.com/softwares/cpu -z.html  

http://www.cpuid.com/softwares/cpu-z.html
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Figure 2. Operating system software example: Hardware report (CPU detail) (Apple) 9. 

7.2.2  Barriers and opportunities for energy labelling  

The EU Energy Label allow s purchasers to  distinguish products with  the highest levels of 

energy efficiency from products that just meet the mandatory minimum ecodesign 

requirements.  

Whilst the EU Energy Label generally provides  an  additional incentive for manufacturers 

to enhance the energy efficiency levels of products , there are some potential barriers to  

its adoption in the case of computers :   

                                           
9 https://support.apple.com/en -us/HT203001  

https://support.apple.com/en-us/HT203001


 

20  

 

1.  The most important of these potential barriers  stems from the fact that 

computers can be highly configurable . This means that small changes to the 

internal components of computers result s in different configurations of the same 

computer model. Requiring the testing of each configuration of a computer would 

likely be overly burdensome for manufacturers due to the time and financial costs 

involved.  The ENERGY STAR v6.1 specification addresses this issue by considering  

product configurations that represent the worst -case energy  consumption for each 

product category within a product  family (i.e. a single model with multiple 

configurations) as ñrepresentative m odelsò.  Manufacturers can then test a single 

ñrepresentative modelò to achieve ENERGY STAR compliance for all other suitable 

configurations within that product family.  

a.  A possible  EU Energy Label for  computers could follow the ENERGY STAR 

approach in which allows  the testing of the worst -case energy consuming 

configuration within a product family. This would result in all product 

configurations within a product family to receive the same EU Energy Label 

rating (i.e. A to G) as the worst perfo rming configuration within that 

product family.  

b.  An alternative approach for the EU Energy Label would be to require 

testing of the  most efficient configuration within a product family. This 

would result in all configurations within the product family to r eceive the 

same EU Energy Label rating (i.e. A to G) as the most efficient 

configuration.   Additional testing or approximations of energy use of 

different conf igurat ions may be required to improve the accuracy of the EU 

Energy Label classifications .  

2.  A potential challenge  using the EU Energy Label for computers stems from the 

fast - technological development in the product group , which could result in a 

very quick shift to higher classes of efficiency . This challenge is common to other 

fast -developing  electronic products (e.g. servers and storage units, complex 

settop boxes, networked equipment). However,  a differentiation of energy 

efficiency in up to seven different classes , as done in the EU energy label,  

compensates for more dynamic programmes, such as the  Energy Star label  where 

a rescaling is done about every 3 years for the "single class" .  The differentiation 

in classes, moreover, provides more  transparency  to the customer.  

The EU Energy Label also provides potential opportunities such as:  

1.  An opp ortunity  that the energy label would provide to consumers consists of  the 

additional information on potentially  relevant selection criteria for purchase, such 

as on battery lifetime  and other resource saving aspects  such as the provision or 

absence of external power supplies . 

2.  Finally , from the perspective of the legislator, an additional opportunity  of 

using the EU Energy Label is that data have to be reported by the suppliers in a 

product  database before placing the  product on the market . This would 

streamline future reviews of the requirements since relevant and reliable data are 

readily available from simple quer ies. 

7.2.3  Barriers and opportunities for including active mode  power demand in 

ecodesign and energy labelling   

As discussed in the task 3 report, ecodesign  and EU energy labelling  also offer the 

potential to address inefficiencies in the way computers use electricity beyond the 

framework laid out under the ENERGY STAR test procedures  i.e. by including the active 
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mode . The most important opportunity for including active mode power demand in 

ecodesign and energy labelling is that it provides a much more realistic metric for the 

product efficiency compared to only including low power modes.  

The active mode  power dem and of computers has not been addressed by any 

energy efficiency initiative widely applied on the main worldwide market despite 

the fact that significant savings are achievable.   

Due to the development and penetration of mobile devices, the manufacturers ( of 

chipsets, components and computers) have started developing power savings techniques 

for mainly mobile devices to reduce idle power demand  which aim s at extending the 

battery lifetime . This  has  resulted in reduced idle power demand and  has  created a 

situation where the idle mode is no longer a sufficiently good proxy for active 

mode . The se power saving techniques  have  also c ome into the desktop computers.  

The active power demand of a typical desktop computer can be an order of magnitude 

higher than idle mode power demand, particularly when performing compute intensive 

operations like gaming and video editing.  

This situation is worsened by  the computer industry  adopting  ñmodern standbyò, which 

allows computers to reduce power to very low levels when i dl ing . This makes the current 

test procedures which are based on a weighted average of low power modes  including 

idle obsolete , because it means  that rea l-use scenarios  are not reflected . See further in 

task 3 report.  

The lack of a standardized test proce dure to measure active mode energy efficiency in 

personal computers is however a major obstacle. Opportunities for overcome this 

obstacle has been assessed by the study team ï described in the following.  

Figure 3 illustrates these basic requirement development steps  in assessing the policy 

options for setting revised ecodesign requirements . The figure  shows the process for the 

development of policy options in case there is a  lack of suitable test procedures or 

product  measurement  data.  
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Figure 3. General requirement development process  with and without product available data . 

To start addressing  this knowledge gap , the Stan dards Council of Canada has issue d a 

mandate 10  for development of a standard for a test method and benchmark tool targeting 

energy consumption of computing appliances . The development of a simple active mode 

test procedure for computers  was initially planned  between 17 11  months and 24 12  

months . This work has been initiated and it is targeted to be completed by mid -2018 

though it is still not fully funded.  

Based on this experience , it can be said that development work would be between 1.5 -2 

years, followed by a sufficiently high number of computers to be tested to provide data 

for setting the levels for ecodesign and energy label.  

More complex active mode  test procedures that include consideration of performance 

would likely take longer  (e.g. ENERGY STAR v5.0 for  computers using EEcoMark 13) .   

A possible example to follow is a n EU Technical Assistance Study carried out for the 

European Commission, which identified how the active mode power demands of servers 

can be accurately and effectively addressed within EU pol icy measures by developing a 

metric based on an existing test method with reported test results 14 ,15 . Similar work may 

be conducted to assess on -mode energy use of computers and possibly part of the 

methods could be used, duly adapted.  

                                           
10  https://www.scc.ca/en/standards/work -programs/csa/energy -performance -computing -appliances   
11  base proje ct with no media streaming  
12  enhanced test including media streaming  
13  https://bapco.com/products/eecomark -v2/   
14  http://www.server -standards.eu/   
15  https://www.spec.org/sert/   

https://www.scc.ca/en/standards/work-programs/csa/energy-performance-computing-appliances
https://bapco.com/products/eecomark-v2/
http://www.server-standards.eu/
https://www.spec.org/sert/
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The development of test procedures to measure performance including active mode 

would thus take a long  time , so an early start for development is recommended 

alongside  the review process to give sufficient time for inclusion in an amendment to the 

current ecodesign regulation as well in a potential energy label  delegated regulation .
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7.3  Outcomes  from assessment  of standardised test performance 

methodologies  

A standardised test performance methodology for energy efficiency of personal 

computers  does not current ly exist. Existing methodologies on the market  under 

development or used for servers have  been review ed by the study team in order to 

reveal if one of these could be used for a future regulation, which includes active mode . 

There is no clear agreed definit ion of active mode with relevant stakeholders . B ased on 

the review  of different proposal s from stakeholders and various sources , a proposed 

definition is presented below:  

óActive modeô is the state in which a computer is carrying out useful work in response to 

(a) prior or concurrent user input or (b) a prior or concurrent instruction over the 

network , (c) a prior schedule of operations to be automatically launched under given 

conditions . This state includes active processing, seeking  or writing  data from  or to  

memory, cache  and local or remote storage, including idle state time while awaiting 

further user input and before entering low power modes.  

Two currently available test performance methodologies used to benchmark personal 

computers performance (i.e.  PCMark8 16  and Novabench 17) were considered and tested .  

However, s ince PCMark8 is both a proprietary tool  and its results during performed tests 

gave similar correlations as those performed using Novabench (see more details in task 3 

report) ,  no further ass essment using PCMark8 is carried out. On the contra ry,  Novabench 

is further assessed, since it fits all of the criteria  below :   

¶ Known and used by industry  

¶ Include elements that reflect realistic usage conditions  

¶ Can be used with Windows, macOS and Linux  

¶ Available  for a low price (49 USD for a commercial license)   

Additionally, two other opportunities for  future standardised test performance 

methodologies  are briefly described and assessed:  

¶ The Server Efficiency Rating Tool (SERT ) benchmark used for the ENERGY STAR 

specification for computer servers v2.0 18 ,  which may be a basis in terms of using 

the methodology and part of the benchmark components for developing a 

Computer Efficiency Rating Tool  (CERT) .  

¶ An i nitiative under the Standards Council of Canada (CSA) for developing a 

benchmark tool targeting energy performance of computing appliances.  

Additional details about the benchmark tools and testing results can be found in task 3 

report.  

7.3.1  Novabench  

The active mode in personal computersô performance can be  quantified by establishing 

the average of measured power demand of personal computers when performing certain 

tasks (excluding energy consumption in idle modes). These tasks are started up 

                                           
16  https://www.futuremark.com/benchmarks/pcmark8   
17  https://novabench.com/   
18  COMMISSIO N DECISION of 20 March 2014 on adding specifications for computer servers to Annex C to the 
Agreement, available from http://www.eu -energystar.org/specifications.htm   

https://www.futuremark.com/benchmarks/pcmark8
https://novabench.com/
http://www.eu-energystar.org/specifications.htm
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automatically by a benchmark tool ( in the current case,  Novabench),  when it establishes 

a score representing computer performance.  

Novabench is developed by Novawave Inc. , a Canadian private company.  

Tests were carried out using Novabench for 13 personal computers and high correlations 

were found between computer perfor mance score and average power demand, and thus 

the average power demand, incl. consumption during idle modes, can be used to define 

active mode.  Tests were performed only for desktop computers (incl. all - in -one non -

mobile computers ) and notebook computers.  See details in task 3 report.  

Despite the strong correlation between performance and measured power demand under 

test, there wa s some variability in the results. This variability is consistent with the 

assumption  that some computers are more efficient than others when performing work 

(i.e. the work that is undertaken as part of the benchmark t est). In order to incorporate 

power consumption during active mode into the ETEC formula, percentiles of 

performances per watt were identified by dividing the benc hmark performance score by 

average measured power demand under test.  These are shown in Table 1.  

Table 1. Percentiles of efficiency based on be nchmark performance s core divided by mean power 
demand during b enchmark run . 

 

Percentile: Efficiency (Score/Mean 

Power) (Performance per Watt)  

Computer Type  25th  50th  75th  

Desktop  18.46  14.91  12.85  

Integrated Desktop  13.06  11.25  11.10  

Notebook  20.32  18.36  17.30  

 

Taking the 50 th  percentile values (i.e. the value representing the top 50% of efficiency 

performance) it is possible to include consideration of benchmark performance in a ETEC 

allowance formula  (see section 7.5.2 ) . The formulae use the assum ption that personal 

computers spend a conservative 15% of their time actively conducting work (i.e. work 

which is reflected in the benchmark).  

7.3.2  Computer Efficiency Rating Tool based on SPEC  

A possibility exists of developing a computer benchmark tool based  on a server 

benchmark tool called SERT (Server Efficiency Rating Tool) developed by the organisation 

SPEC (Standard Performance Evaluation Corporation).  

SPEC is a non -profit corporation formed to establish, maintain and endorse standardized 

benchmarks and  tools to evaluate performance and energy efficiency for computing 

systems. SPEC publishes submitted results from the member organizations and other 

benchmark licensees. Any company and organisation can be member.  

SPEC has developed SERT 1.0 for the ENERGY  STAR for servers v2.0 specification used in 

both USA and EU and it was launched in February 2013. SERT 1.1.1 is the most current 

SERT version supported by the ENERGY STAR server v2.0 specification (current 

specification).  

The SERT principle is to test se rvers as shipped reporting energy and performance data 

to government energy programmes. SERT uses synthetic worklets that test discrete 
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system components such as memory and storage, providing detailed power consumption 

data at different load levels. It has  an automatic collection of system configuration data 

and automatic validation of results. It can be used on various computing platforms.  

SERT has recently been further developed into SERT 2.0 ï which target s ENERGY STAR 

for Servers v3.0 specification (cur rently under development) .  This adjusted the way the 

memory performance is calculated, optimised the testing which reduc ed the test time 

from 4 to 2.5 hours and added single -value metric. The metric is based on the work 

initiated by the European Commissio n for a server test standard , see Section 7.2.3 . Test 

results cannot be compared with test results from SERT 1.1.1 due to difference s in test 

method.  

Either of the two SERT versions can be purchased for 2800 USD (non -profit price 950 

USD).  

The opportunity seen in developing a computer benchmark tool based on SERT is to have 

a testing method which is simple to use and virtually agnostic of internal arch itecture i.e. 

to be used for several types of personal computing systems (notebooks, desktop and 

workstations) and independently of specific operating systems e.g. Windows, Linux, 

MacOS and Chrome OS. Another advantage is that this  same framework  and overa ll 

method  can also be used  for computers and for servers.  

This opportunity has been discussed with the  chair of  SPECpower Committee  19 . SPEC 

believes it should be possible to develop a computer efficiency rating tool using the same 

approach and methodology as SERT i.e. by using synthetic worklets to test the system 

components. Specific worklets for personal computer systems need to be developed. 

Some of the worklets already developed for servers, duly adapted, may be re -used.  

The development would  require re sources in the form of a team of experts, computer 

hardware and test equipment. This could be provided by SPEC member companies if they 

see a purpose in having such a benchmark tool.  

A tentative time frame for the tool development and testing of a number o f products is 

18 months. This excludes lead time for the computer companies to sign up to activity and 

to allocate resources.  

7.3.3  Light active use power measurement developed by Standards Council of 

Canada  

The Standards Council of Canada (CSA) has issued a mandate for development of a 

standard for a test method and benchmark tool targeting energy performance of 

computing appliances. CSA has launched the development work and is currently carrying 

out a first phase  for proof of concept, which is foreseen to be completed by 10 January 

2018. The next phase, which is the fully - featured benchmark system, is targeted to be 

completed by mid -2018 though still not fully funded.  

The aim is to develop a new test procedure an d measurement infrastructure to assess 

the real -world energy consumption of computing appliances with an initial focus on 

computers.  

The approach is to include active mode as a ñlight activeò mode, where the computer 

device is doing simple computational w ork such as that of web browsing and video 

                                           
19  Klaus Dieter -Lange, Dir ector of the Board of SPEC and Chairman of the SPECpower Committee  
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streaming. The content will be based on a sample of popular websites and media 

content, representing a typical computer usage.  

It includes also a real -world idle sequence that measures power draw n when the 

compute r is not actively used but with browser tabs open.  

For the initial phase of the development high - intensity active tasks such as gaming are 

not covered.  

The test methodology is to execute the content -driven tasks through the default browser 

and video playin g and measure the energy consumption during the execution. By doing 

this, the benchmark can be used on every computing system delivered with a browser 

and video player and it is not needed to compile codes for each operating system or CPU 

architecture used  by the computing devices under test.  

The drawback is that the tool is measuring the active mode energy consumption for a 

given workload, but it does not currently measure the performance and cannot report the 

efficiency level (i.e. performance vs energy c onsumption). This is however less important 

when the benchmark targets a ñlight activeò mode of a typical computer user not playing 

games or doing other high - intensive computer tasks.   

7.3.4  Conclusion  

The three benchmark tools seem all to be viable solutions fo r including the active mode 

in a reviewed computer regulation, each with advantages and disadvantages.  

Novabench is a tool already on the market and has the advantage of having been used 

for testing of more than 1 million computer systems with test result s publicly available on 

Novabenchôs web site. The study team has furthermore tested the tool by measuring a 

number of computers with positive results. A disadvantage is that it is developed by a 

private company without control by the European Commission or  an independent 

organisation.  

A Computer Efficiency Rating Tool based on SPEC  seems also an option forward because 

with SPEC it has a solid organisation behind and the methodology seems promising 

because i t gives a single value efficiency figure and there are good experiences for using 

it with servers. The server tool, SERT, has been chosen as the benchmarking tool  in a 

proposed ecodesign regulation for enterprise servers. A standardisation mandate to ESOs 

has been devised 20 . Additionally, using the same met hodology for the two product 

groups, computers and servers, would better assure coherence.  

The l ight active use power measurement developed by Standards Council of Canada  

(CSA) seems also promising, however, it covers currently only power measurements and 

not the performance. Furthermore, it is developed by consultants for CSA and might lack 

sufficient involvement of the industry.  

For both Novabench and the CSA tool, there might be a possibility of developing a 

separate software version specifically for the EU ecodesign compliance with an 

independent organisation behind it e.g. comprising both the European Commission and 

the industry. This possibility has not been further assessed during the current study. 

                                           
20  ETSI EN 303 470 " Measurement Process for Energy Efficiency KPI for Servers  ". See also  standardisation 

mandate 462  in the field of ICT.  

http://www.etsi.org/images/files/ECMandates/m462.pdf
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7.4  Scope for e nergy and resource efficiency policy measures  

The scope has been defined for both policy measures (i.e. a reviewed ecodesign 

regulation and a possible energy labelling regulation), valid for reviewed energy 

efficiency requirements and possible resource efficiency requirements .  

For energy efficiency requirements, the scope goes in more detail than product type, 

including product categories (valid for one of the policy options (PO2) ï see section 7.6). 

For resource efficiency requirements, the scope was deemed enough to be defi ned at 

product sub -group level (mobile and non -mobile personal computers). See Table 2. 

Overall, the computers covered by the scope of a reviewed regulation are those  intended 

for use by a single user at a time, therefore this product group is defined as ñpersonal 

computersò.  

Small scale servers have been excluded from the proposed scope due to low sales (only 

190000 estimated sold units in 2016) and low growth rate after 2017. They have a 

predicted stock of 1.84 million units in 2030 (only 0.3 % of total stock of personal 

comp uters in 2030).  

Two overarching product sub -groups  have been defined  in the reviewed regulation,  called 

ñMobile Personal Computersò and ñNon-mobile Personal Computersò. Because of 

differences in the technological characteristics they have two separate set s of 

requirements. The definitions are presented in the next section. More details of this 

assessment can be found in task 1 report.  

The proposed requirements will be applicable to all mobile personal computers and non -

mobile personal computers that fulfil  the definitions shown in Table 3. Concerning 

exemptions, i t is envisaged th at  energy efficiency  requirements would not be suitable for 

some types of higher performance computers  at this stage . As such, it is recommended 

that workstations should be exempted from  energy efficiency requirements  (except IPS 

efficiency and information requirements), as i n the current regulation.  

It is, however, recommended to include in the reviewed regulation the updated 

definitions of the most important product types that can be covered under non -mobile 

and mobile computer definitions, in order to provide continuity in  the structure of the 

current regulation. This shall not be interpreted as the requirements are exclusive to 

these product types, but rather as examples. An overview of the proposed scope and 

classification is shown in Table 2. Definitions and exemptions to scope are shown in Table 

3. 

Table 2. Overview of s cope for energy and resource efficiency requirements.  

Product group  Product sub -group  Examples of product types  

Personal computer  

Non -mobile computer  

Desktop computer  

Desktop workstation  

Desktop thin client computer  

Mobile computer  

Notebook/laptop  computer  

Tablet/slate computer  

Portable all in one computer  

Mobile workstation  

Mobile thin client computer  
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Table 3. Definitions relevant for scope.  

Term  Definition  

Computer  

A device which performs logical operations and processes data and is 

capable of using input devices and outputting information to other 
devices. Computers include a central processing unit (CPU) to perform 
their operations.  

Personal computer  

A computer d esigned to be used by a single user at a time with input 
devices such as, but not limited to, a keyboard (which can be an on -

screen keyboard), a mouse, a trackpad or other pointing device, and 
with output devices such as, but not limited to, a graphical di splay or 
a printer. Other input sources and output destinations are possible 
either via specific physical ports for specific uses or via universal 
ports 21 . Personal computers require power supplies for converting AC 
current into DC current that can be eithe r internal or external. For the 
purposes of this regulation personal computers are subdivided into 

two main types; óNon-mobile personal computersô and óMobile 
personal computersô.  

Non -mobile 
personal computer  

A computer designed to be used in a permanent  location with constant 
connection to the electricity mains.  

Desktop computer  

A non -mobile personal computer designed to be placed on a desk, on 
the floor or on a stand.  This product type includes  all - in -one non -
mobile computers that  have an integrated di splay as main output 
media.  

Desktop 
workstation 

computer  

A non -mobile personal computer for computationally intensive tasks 
excluding game play. A workstation is intended as high performance 

personal computer that meets all of the following:  
a)  does not support altering frequency or voltage beyond the CPU 

and GPU manufacturersô operating specifications,   
b)  has system hardware that supports error -correcting code (ECC) 

that detects and corrects errors with dedicated circuitry on and 

across the CPU, interconnect, and system memory;  
c)  provides support for one or more graphic or compute 

accelerators;  
d)  supports connection of at least 4 displays with at least UHD -4k 

resolution;  
e)  provides at least 4 slots for fault - tolerant error checking and 

correcting (ECC) memory and is placed on the market with at 
least 12 GB ECC memory;  

f)  is wired for > x4 PCI -E on the motherboard in addition to the 
graphic slot and/or PCIX support;  

g)  contains five or more logical expansion ports (PCI, PCI -Express, 
PCI-X, Thunderbolt, > USB3.1 , or equivalent); and  

h)  has received certification for at least three independent software 
vendor (ISV) products. These certifications can be in process, but 
shall be completed within 3 months of qualification.  

Desktop thin client 

computer  

A non -mobile pers onal computer that relies on a connection to remote 
computing resources (e.g. computer server, remote workstation, or 
cloud -based resources) to provide primary functionality. The category 
includes integrated desktop thin clients that have an integrated 
display as main output media.  

Mobile personal 
computer  

A computer designed for portability, which is capable of operating on 
an integrated source of power, without requiring a permanent 
connection to an external power source.  

Notebook/laptop 
computer  

A mobile personal computer that has an integrated display and an 
integrated physical keyboard and a pointing device .  

  

Tablet/slate 
computer  

A mobile personal computer that meets the two following criteria:  
(a)  includes an integrated touch -sensitive displ ay as main input and 
output media and relies on users' activation of the touch -sensitive 
display for inputs;  

                                           
21  e.g USB 3.1 with type C connector and Thunderbolt 3.0  
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Term  Definition  

(b)  does not have an integrated physical keyboard, although a 
det ached keyboard may be used as separated input device.   

Portable all - in -one 

comput er  

A mobile personal computer that meets all of the following criteria:  
(a)  includes an integrated touch -sensitive display as main input and 
output media and relies on users' activation of the touch -sensitive 
display for inputs;  
(b)  does not have an integrated physical keyboard, although a 

deta chable keyboard may be used as separated input device;  
(c)  includes an internal battery , but is primarily powered by 
connection to the ac  
(d) includes an integrated display with a diagonal size greater than or 
equal to 17.4 inches  

Mobile workstation 
computer  

A mobile workstation that  meets all of the following criteria:  

(a)  has a mean time between failures (MTBF) of at least 13,000 

hours;  
(b)  has at least one discrete graphics card (dGfx) meeting the G3 
(with FB Data Width > 128 -bit), G4, G5, G6 or G7 classification;  
(c)  supports the inclusion of three or more internal storage devices;  
(d)  supports at least 32 GB of system memory.  

Mobile thin client 
computer  

A mobile personal computer that relies on a connection to remote 
computing resources (e.g. computer server, remote workstation, or 
cloud -based resources) to obtain primary functionality.  

Exemptions to the scope are:  

¶ All personal computers that have short i dle state power demand of less than 6 W  are 

excluded from energy efficiency requirements . In the current Computer Regulation 

617/2013 notebook computers hav ing  an idle state power demand of less than 6 W 

are already excluded. It is proposed to extend this to all personal computers to 

establish a level playing field for all personal computers independently of the 

technology and form - factor.  

¶ Notebook/laptop computers with an integrated display with a viewable diagonal 

screen size of less t han 22.86 cm (9 inches)  are excluded from the scope of a 

proposed reviewed regulation . Notebook computers on this size are already excluded 

from Computer Regulation 617/2013 and no reason to remove this exemption was 

identified during this study. Products under this size limit are typically those having 

short idle state power demand of less than 6 W.
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7.5  Proposed energy efficiency policy measures  

7.5.1  Definition of policy measures  

This section provides an overview of the suggested policy options on energy efficiency  for 

computers in scope of the preparatory study. The suggested policy options are 

summarised  in Table 4 below.   

Table 4. Suggested policy options addressing energy efficiency of computers , including BAU . 

Policy option  Description of policy option  

Option 0 
(PO0) ï BAU  

No action (óBusiness-as-Usualô, BAU) 

Option 1  
(PO1)  ï Self -
regulation  

I ndustry formulate s voluntary agreements or other self - regulation  
measure on their own initiative which they are responsible for enforcing .  

Option 2  
(PO2)  -  
Ecodesign  

Reviewed ecodesign requirements  for personal computers 22 :  

a.  ETEC limits, incl. capability adjustments 23 . 

b.  Low power mode requirements 24 . 

c.  Power management requirements.  

d.  IPS efficiency requirements at 10%, 20%, 50%, 80% and 100% rated 

output for desktops, integrated deskto ps, desktop thin clients, desktop 

workstations, small scale servers, external graphic adapters and 

docking stations to be based on efficiency levels of 80Plus Gold 

registered IPS  (with separate requirement at the 10% loading level) .  

A review clause would be part of the reviewed regulation to assess the 

potential inclusion of active mode as part of ecodesign requirements  in a 

future regulation .  

Option 3  
(PO 3 ) ï 
Ecodesign and 

energy label  
incl. active 
mode  

A combination of ecodesign and energy labelling policy measures  incl. 

active mode :  

Reviewed ecodesign requirements  for personal computers  where products 

shall comply with a minimum EEI level , which will be equivalent to the bottom 

threshold of class G, includ ing  active mode requirements.  A method is to be 

developed for the European Commission to ensure measurement of the ratio 

between personal computer performance  and energy use  is standardised  (see 

section 7.4 for details) . It is expected that this method including the threshold 

level will be fully deve loped a t the time of adoption of the regulation, which 

will be described as part of the verification .   

New energy labelling requirements  for personal computers . The e nergy 

labelling re quirements  will be based on the same standardised test 

performance scores including active mode  power demand 25  as for ecodesign 

requirements . Thresholds will have to be established to rate energy efficiency 

into 7 classes, A -G. 

 

                                           
22  For desktops, integrated desktops, desktop thin clients, notebooks, tablets/slates, portable all in ones, mobile 
thin clients and mobile workstations at product category level and based on ENERGY STAR v6.1  
23  As defined in the Commission Regulation (EU) 617/2013  
24  Low power mode requirements include off mode and sleep mode as defined in the Commission Regulation 
(EU) 617/2013, and will be based on current product performances see n in the ENERGY STAR database.  
25  As described in section 7.4  
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Policy option 0, Business as Usual (BAU) , involves  óno actionô, considering no 

amendments to the computer regulation take place. This establishes the baseline 

reference for comparison with the other policy options. PO0 ( BAU)  assumes o nly 

developments in technology, markets , etc. that would  take place with out any further 

regulatory actions .  

Policy option 1 , óself-regulationô, includes voluntary agreements offered as unilateral 

commitments by industry. Self - regulation shall be given priority to alternative courses of 

action 26  where it is likely to deliver th e policy objectives faster or in a less costly manner 

than mandatory requirements. However, this is subject to certain conditions stipulated in 

Article 17 and Annex VIII to the Directive (e.g. market coverage by signatories, ambition 

level, etc.). These co nditions are not fulfilled: none of the industry stakeholders 

expressed interest in self -regulation nor is it likely that in todayôs global market the 

conditions for self - regulation, e.g. regarding minimum market coverage, will be met 

because the risk of ófree -ridersô and thus unfair competition is too big. Consequently, 

self - regulation has not been considered as a possible policy option.  

Elements of policy options 2 and 3 will be detailed and assessed in the following  sections .  

The potential energy savin gs of  policy options 2 and  3 have  been evaluated and 

presented later in this task  report . The results from the scenario analyses will be one of 

the main elements to select the most adequate policy option.  

 Timeline for implementation  

A preliminary timeline has been drafted based on assumed implementation dates for 

each policy option (see  Table 5) . Although  it is foreseen that the timeline of 

implementation for P O2 will shift to 2021, the scenario analyses presented in section 

7.5.2 remain considering 2020  as the effective date . The most appropriate timeline 

should be discussed during further consultation with stakeholders and a potential 

alignment with PO3 during  the Impact Assessment .  

Table 5. Suggested timeline for implementation of suggested policy options 27 .  

Option 2  (PO2)  Option 3  (PO3)  

Ecodesign   Ecodesign & Energy label incl. active mode  

1 January 2020  1 January 2022  

 PO2: Potential ecodesign requirements on energy efficiency  

This section lists the reviewed ecodesign requirements that could be included in option 2  

presented in Table 4. 

The current ecodesign regulation on computers covers only energy efficiency 

requirements, and it utilizes computer  categories  that w ere  adopted from the ENERGY 

STAR v5. 1 specification  from 2 008 . However, since these have  become largely outdated 

it has been recommended (in  task 1 report )  t o use the ENERGY STAR v6.1 categorization  

(or version 7 if available at the time of preparing the regulation proposal) .  

It would not be possible to have a s ingle product category of ñcomputerò as this would 

result in a single allowance . A single allowance for all types of computer may not, 

currently, be a viable option due to the wide range of computer functionalities and 

                                           
26  According to Ecodesign Framework Directive  
27  The letters (a -d) refer to Table 2.  



 

33  

 

subsequently CPU configurations to de liver those functions. However, product categories 

can be simplified as done in ENERGY STAR v6.1.   

When performing the analysis of the energy performance data for products within the EU 

ENERGY STAR database 28 , it was found that the number of product catego ries could be 

reduced without impacting the compliance rates to suggested measures.  

Established test procedures are available to support measurement of all measurable 

proposed reviewed ecodesign requirements. Most the requirements are based on the test 

procedure behind the ENERGY STAR v6.1 specification and are well established in the 

mar ket.  

Table 6 shows the base requirements and additional allowances for key components  used 

for the proposed ecodesign requirements under the policy op tion 2 . The overall level of 

ambition has been designed to closely match the level of ambition laid down in the 

Californian regulation (Tier II) on computer energy efficiency.  All coverage assessment 

levels are based on the performances of products regist ered to the US ENERGY STAR 

database in 2015 and 2016. Older products were removed from the coverage level 

assessments as it was deemed that most pre -2015 computers would no longer be 

available on the market.   

The proposed requirements are ambitious but ach ievable with in the proposed  timelines . 

Many of the additional allowances have been copied directly from the recently published 

Californian regulation. This process was adopted after the levels of ambitions were 

checked against sourced product data. Adoptin g some of the Californian allowances has 

the added advantage that they have recently  been heavily discussed with industry, 

government and NGO stakeholders.  

In case of the integrated display allowance, a n alternative to what is shown in Table 6 

has been discussed , which is a  single requirement for both mobile and non -mobile 

personal computers  e.g. using the allowances proposed in the display regulation . Since 

there are technical differences between a single display and a computer - integrated 

display it is however not advisable to copy the allowances from th is proposal .  

A single metric could then be developed based on measurement of integrated mobile and 

non -mob ile computers. No test method exists currently, but a simple method has been 

discussed with stakeholders consisting of isolatin g the power required for backlighting 

which is approximately 80% of overall display power demand.  

This  approach may result in be tter estimations of display power demand. However, this  

would require tests of a number of computers . Since this is not available at the time of 

this review, separate allowances have been developed which are backed -up with test 

data available from other me asures 29 .  

The allowances have been developed to ensure that market surveillance authorities, and 

other interested parties, can identify which allowances should  be applied to a product 

from basic publicly available technical documentation.  

                                           
28  As explained in task report 3, the quality of the data provided by manufacturers in compliance to the current 
Regulation was insufficient, so the US Energy Star database was used instead ï for details see task 3 report  
29  ENERGY STAR v6.1 and the Californi an Regulation  
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Table 6. Potential reviewed ecodesign requirement levels  (Policy option 2) . 

Product Type  
Category  

(Old)  

Category  

(New)  

Base Allowance 

(kWh/year)  

Non -Mobile  

0 Category 1  40  

I1  Category 2  65  

I2  

Category 3  70  
I3  

D1 

D2 

Mobile  

0 

Category 1  10  I1  

I2  

I3  
Category 2  15  

D1 

D2 Category 3  30  

Functional Adder Allowances  Non -Mobile and Mobile Computers  

Random Access Memory (RAM) (kWh/year)  
 

Where "C" is the total amount of installed RAM 
in GB  

4 + 0.15 * C  

Additional storage 

device allowance 
beyond the main 
storage device 
(kWh/year)  

3.5" HDD  16.5  

2.5" HDD  2.6  

All other storage devices  

0.5  

Additional Functional Adder Allowances  Non -Mobile Computers  Mobile Computers  

First discrete graphics card (dGfx) (kWh/year)  
 
Where ñBò is the dGfx frame buffer bandwidth 
measured in GB/s  

58.6*tanh(0.0038*B -

0.137)+26.8  

29.3*tanh(0.0038*B -

0.137)+13.4  

Integrated Display allowance (kWh/year)  
 

Where:  
"A" is the display area measured in dm 2 

"EP" is an allowance of (0.65) for Enhanced 
Performance Displays with a colour gamut 
support of 38.4% of CIELUV or greater (99% or 

more of defined Adobe RGB colors)  

8.76 * 0.35 * (1 + EP) * 
((21 * tanh(0.02 + 0.06 
* (A -15)) + 5.5) + 10)  

8.76 * 0.3 * (1 + EP) * 
((10 * tanh(0.02 + 0.075 
*  (A -11)) + 2.5) + 4.5)  

 PO3 : EEI approach including active mode   

The proposed efficiency index (EEI) approach for ecodesign and a future E U energy label 

in policy option 3 is detailed below. Th is follows a proposed approach by Siderius, H.P. 30 ,  

adapted to incorporate active mode as explained in section 7.4. The proposed formula 

establishes an energy efficiency index based on a potential CERT (Computer Efficiency 

Rating Tool) methodology (see section 7.4.2). However, the formula may change in case 

another of the three methodologies described in section 7.4 is selected at the end of the 

development process. The proposed formula  is shown  below:  

EEI= CERTmeasured / CERTallowed  

                                           
30  Slashing the Hydra: reducing allowances in MEPS for complex settop boxes. Hans -Paul Siderius . Electronics 
Goes Green 2016+ . Berlin, September 7 ï 9, 2016 . 
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CERT is the proposed metric for calculating the efficiency of the product groups and types  

under scope of the reviewed regulation and based on specific worklets (as described in 

section 7. 3.2 ). CERT measured  is calculated based on the measured efficiency based on the 

methodology to be developed  (including active state) . CERTallowed  is the minimu m  allowed 

efficiency threshold to be established based on test measurements during the 

development of the methodology.  

A product just meeting the EU ecodesign regulatory requirements would be equal to 

achiev ing  an EEI of 1.0. Given that products need to m eet the ecodesign limits in order 

to be legally placed on the EU market , an EEI score of 1.0 would  be the bottom of the ñG 

Classò.  

The same EEI score could be used for both ñMobile Personal Computersò and ñNon-Mobile 

Personal Computersò when departing fro m the same lowest score (i.e. 1.0, corresponding 

to the bottom of class G) . This is possible even if different efficiency thresholds , i.e. 

CERTallow ed,  would be set because the EEI approach is based on the divergence of a 

product from the minimum energy us e requirements 31 .   

The final thresholds will be developed when the test method and sufficient test data are 

available. It is foreseen that thresholds for mobile and non -mobile computers need to be 

different due to large differences in energy consumption between mobile and non -mobile 

personal computers (see Task 3 report,  Figures 11 to 13 and Tables 23 and 24  showing 

that average desktops consume more than five times the consumption of average 

notebooks )  and therefore it is not possible to have an EEI scal e for mobiles and non -

mobile computers  based on one common threshold level .  

This may be different when the threshold level is based on efficiency (performance vs 

consumption) because mobiles and non -mobiles would then show less differences (see 

Task 3 rep ort, Figure 16 for some examples). However, it is too early to conclude on this 

since only few data points exist show ing  a correlation between performance and energy 

consumption and no data exists showing differences between mobile and non -mobile 

computers . This will have to be investigated further once a me thodology to measure 

efficiency including active mode is developed.    

In respect to setting the limits into energy classes, Article 11 point 8 of the new Labelling 

Framework Regulation 32  , repealing Directive 2010/30/EU ,  reads :  

óWhere a label is introduced or rescaled, the Commission shall ensure that no 

products are expected to fall into energy class A at the moment of the introduction 

of the label and the estimated time within which a majority of mo dels falls into that 

class is at least 10 years later. ô 

                                           
31  Setting different thresholds and using this value in the EEI index, anyhow, would make impossible the 
comparison, in terms of efficiency, between a mobile computer and a non -mobile one.  
32  EUROPEAN COMMISSION Brussels, 15.7.2015 COM(2015) 341 final 2015/01 49 (COD) Proposal for a 
REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL setting a framework for energy efficiency 
labelling and repealing Directive 2010/30/EU , available from http://eur - lex.europa.eu/legal -
content/EN/TXT/?uri=CELEX%3A52015PC0341   

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52015PC0341
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52015PC0341
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Point 9 in addition reads:  

óBy way of derogation from paragraph 8, where technology is expected to develop 

more rapidly, requirements shall be laid down so that no products are expected to 

fall into e nergy classes A and B at the moment of the introduction of the label. ô 

Given that technological development occurs very quickly in computers , there would be a 

need to set very stringent Class A and B EEI values to ensure that large numbers of 

computers will not fall into these classes within a time frame  shorter than 10 years or so .  

Some complications could arise due to the large number of configurations that are found 

within individual models of computers. Many configurations of the same computer model  

may exist due to small changes in the internal components of  a computer. This issue is 

recognised in the current ecodesign regulation on computers which states that if a 

product model is placed on the market in multiple configurations , then the product 

in formation required may be reported once per product category for the highest power -

demanding configuration available within that product category.  This allows 

manufacturers to provide the documentation on a single configuration of a computer 

model (per cat egory) rather than all  different configurations. An EU energy label on 

computers would therefore be based on the same criteria . 

Table 7 illustrates pot ential requirements for an EU energy label on computers based on 

an Energy Efficiency Index (EEI) approach. The bottom limit of c lass G level , i.e.  with a 

range of values between 0.9 and 1.0 , presents at the bottom level (i.e. 1.0) the 

corresponding minima l value  under the ecodesign regulation on computers 33 . The A and 

B classes are set with the aim that no more than 30% of products fall in the top energy 

class or no more than 50% in the two top classes before 10  years to avoid the need for 

rescaling (article 11 of reg 2017/1369) . Technological progress and market incentives 

may accelerate the population of the top classes for mobile and/or non -mobile computers 

in comparison to the market distribution used to calculate the potential impacts of this 

pol icy option (see Table 8). Since these assumptions are rather uncertain at the time of 

this study. they should be assessed in more detail during the Impact Assessment.   

In any case, these levels should be revised once the active mode methodology is fully 

developed.   

                                           
33  As condition to enter the EU market.  
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Table 7. Potential EU Energy Label EEI requirements.  

EU Energy Label Energy Efficiency Index (EEI)  

EU Energy Label Class  EEI Value  

A EEI <  0.1 0 

B 0.1 0 Ò EEI < 0. 30  

C 0.30 Ò EEI < 0.50  

D 0.50 Ò EEI < 0.70  

E 0.70 Ò EEI < 0.80  

F 0.80 Ò EEI < 0.90  

G 0.90 Ò EEI <  1.0  

Table 8 illustrates the estimated penetration rate for three main types of personal 

computer within each of the EU energy label classes. These levels have been defined with 

the expectation that no pr oducts would fall into the A and B classes , with  the highest 

penetration in Class G. However, these levels may be   revised once the active mode 

methodology is fully developed .  

Table 8. EU energy label classes and computer distribut ions . 

  
Distribution of label classes  

Product 
Type  

Energy 

Label 
Class 

2022  2025  2030  

Desktop  

A 0%  3%  5%  

B 0%  5%  10%  

C 22%  26%  30%  

D 22%  26%  30%  

E 13%  14%  15%  

F 18%  14%  10%  

G 25%  12%  0%  

Integrated 
Desktop  

A 0%  2%  5%  

B 0%  5%  10%  

C 15%  22%  30%  

D 27%  28%  30%  

E 19%  17%  15%  

F 20%  15%  10%  

G 19%  10%  0%  

Notebook  

A 0%  8%  15%  

B 0%  11%  20%  

C 13%  17%  20%  

D 25%  25%  25%  

E 20%  17%  15%  

F 22%  13%  5%  

G 21%  9%  0%  
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 Additional  requirements for PO2 and PO3  

Table 9 details the power management requirements that could be included in a reviewed 

ecodesign requirement on computers  (Policy option s 2 and 3 ) . Most of the proposed 

requ irements are taken directly from the current EU computer regulation but some 

important changes have been made to reflect changes in products coming to the market 

in greater numbers. The requirements no longer dictate the use of sleep mode and 

recognize  that technologies such as ñModern Standbyò utilize alternative  low power 

modes. The suggested requirements assume that where alternatives to sleep mode are 

used they function correctly. Should an alternative approach not work as intended then 

savings would be  lost.  

Table 9. Potential reviewed ecodesign requirements for power management functionalities  (Policy 
options 2 and 3) .  

Power Management Enabling  

Desktop computers, 

integrated  
desktop computers, 

notebook computers, 
mobile workstat ion 
computers, portable -
all - in -one computers 
and workstation 
computers.  

Computers  shall  offer  a power  management  function,  or  a similar  
function  which,  when  the  computer  is not  providing  the  main  function  
or  when  other  energy -using  products  are  not  dependent  on  its  
functions , automatically  switches  the  computer  into  a power  mode  
that  has  a lower  power  demand  than  the  sleep  mode  requirement . 

The  computer  shall  reduce  the  speed  of  any  active  Ó1 Gigabit  per  
second  (Gb/s)  Ethernet  network  links  when  transitioning  to  sleep  or  
off -with -WoL mode.  

When  in  sleep  mode,  the  response  to  ówake eventsô, such  as those  
via  network  connections  or  user  interface  devices,  should  happen  

with  a latency  of  Ò 5 seconds  from  the  initiation  of  the  wake  event  to  
the  system  becoming  fully  usable  including  rendering  of  display.  

For  products  where  an alternative  low  power  mode  condition,  other  

than  sleep,  hibernate  or  off  mode  is used,  the  response  to  ówake 
eventsô from  that  alternative  low  power  con dition  should  happen  with  

a latency  of  Ò 2 second  from  the  initiation  of  the  wake  event  to  the  
system  becoming  fully  usable  including  rendering  of  display.  

The  computer  shall  be placed  on  the  market  with  the  display  sleep  
mode  set  to  activate  within  10  minutes  of  user  inactivity.  

A computer  with  Ethernet  capability  shall  have  the  ability  to  enable  

and  disable  WoL function  for  sleep  and  off  mode , if  WoL from  off  
mode  is supported.  WoL should  be disabled  as default . 

Where  a distinct  sleep  mode  exists,  the  mode  shall  be set  to  activate  
within  30  minutes  of  user  inactivity.  This  power  management  
function  shall  be activated  by  default . 

Where  an alternative  low  power  mode,  other  than  sleep,  deep  sleep,  
hibernat ion  or  off  mode,  is used,  the  mode  shall  be set  to  activate  

within  5 minutes  of  user  inactivity.  This  power  management  function  

shall  be activated  by  default . 

Users  shall  be able  to  easily  activate  and  deactivate  any  wireless  
network  connection(s)  and  users  shall  be given  a clear  indication  

with  a symbol  when  wireless  network  connection(s)  are  activ e. 

A set of proposed reporting ecodesign  and energy labelling requirements reviewing 

existing ones are available  in Table 10  and Table 11 . These are a simplification in respect 

to the  current reporting requirements  which are currently not fulfilled by most of 

manufacturers (see details in task 3 report) . The reporting requirements are split into 

those publicly available for consumers (in product information sheet), and those not 

publicly available (in technical documentati on).   

If a product model is placed on the market in multiple configurations, the required 

product information may be reported once per product category, for the highest power -

demanding configuration available within that product category. A list of all mod el 
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configurations that are represented by the model for which the information is reported 

shall be included in the information provided.  

Table 10 . Potential reviewed ecodesign and energy labelling reporting requirements  in technical  
documentation . 

Reporting Requirements  

Measurement methodology used to determine all measured attributes  

Sequence of steps for achieving a stable condition with respect to power demand  

Description of how sleep and/or off mode was selected or programmed  

Sequence of events required to reach the mode where the equipment automatically changes to 
sleep and/or off mode  

Test parameters for measurements: ð test voltage in V and frequency in Hz, ð total harmonic 
distortion of the electricity supply system, ð in formation and documentation on the 
instrumentation, set -up and circuits used for electrical testing.  

 
Table 11 . Potential reviewed ecodesign and energy labelling  reporting requirements  in information 
sheet.  

Reporting Requirements  

Product type and category (one and only one category)  

Manufacturerôs name, registered trade name or registered trade mark, and the address at which 
they can be contacted  

Product model number  

Date of first placing on the market  

Maximum power demand (Watts)  

Short idle state power demand (Watts)  

Long idle state power demand (Watts)  

Alternative low power mode power demand (W atts )  

Sleep mode power demand (Watts)  

Sleep mode with WOL enabled power demand (Watts) (where enabled)  

Off mode power demand (Watts)  

Off mode with WOL enabled power demand (Watts) (where enabled)  

Any internal dGfxs can be automatically disabled (Yes/No)  

Internal power supply efficiency at 10 %, 20 %, 50 % and 100 % of rated output power  

Power factor of internal power supply efficiency at 100 % of rated output power  

External power supply average active mode  and no load efficiency  

Minimum number of loading cycles that the batteries can withstand (applies only to mobile 
personal computers)  

The duration of idle state condition  before the computer automatically reaches sleep mode  

[minutes] , or another condition which does not exceed the applicable power demand 

requirements for sleep mode  

The length of time after a period of user inactivity  [minutes]  in which the computer automa tically 
reaches a power mode that has a power demand requirement lower than sleep mode  

The length of time [minutes] before the display sleep mode is set to activate after user inactivity  

User information on the energy -saving potential of power management  functionality  

User information on how to enable the power management functionality  

Table 12  illustrates suggested low power mode requirements that could be used under 

the Policy option s 2 and 3 . The requirements can be met by approximately 64% of 

products in the EU ENERGY STAR datab ase 34  which refers to version 6.1 of US  EPA 

specifications 35 .  Furthermore, off -mode requirements are aligned with current 

                                           
34  EU ENERGY STAR database as of 18 th  December 2017  
35  In the US, ENERGY STAR market penetration for computers was 56% of the shippe d products in 2016. It is 
anticipated that this has increased for 2017 (data will be available around August 2018 according to US EPA 
sources). For more details see: 
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requirements in Standby Regulation (1275/2008)  (though not covering desktop 

computers, integrated desktop computers, and notebook computers)  and Wake on Lan 

(WoL) allowance for non -mobile computers shows alignment with the US ENERGY STAR 

requirements  for small -scale servers in specification v6.1 36 .  

 
Table 12 . Suggested low power mode requirements (Policy options 2 and 3).  

Low power mode 
requirements  

Sleep mode (W)  Off mode (W)  

Off mode WoL 

additional 

allowance (W)  

Non -Mobile  Personal  
Computers  

2.0  0.5  0.2  

Mobile Personal 
Computers  

2.0  0.5  -  

Table 13  identifies the IPS requirements under Policy option s 2 and 3 . The requirements 

are based on the 80Plus Gold level requirements 37  with the addition of an efficiency 

requirements at the 10% loading level. The 10% loading level requirement is important 

to account for real world low loading levels typically observed on computers during idle 

states or even simple on -mode operation (e.g.  typing text). The draft ENERGY STAR v7.0 

specification for computers includes IPS efficiency requirements reflecting the 80Plus 

Gold level. These were included after extensive US EPA investigations into market 

availability of Gold level IPS.  

Table 13 . Potential ecodesign requirements for IPS (Policy options 2 and 3).  

Desktop computers, 

integrated  
desktop computers, 

notebook computers, 
workstations, small -

scale servers, 
external graphics 

adapters and docking 
stations  

Internal Power Supply Efficiency  

Tier I  

Rated Power 
Output (W)  

10% Load  20% Load  
50% 
Load  

100% 
Load  

All  86%  90%  92%  89%  

Power factor = 0.9 at 100 % of rated output power. Internal power supplies 
with a maximum rated output power of less than 75 W are exempt from the 
power factor requirement.  

 

7.5.2  Scenario analyses of energy efficiency policy measures  

In order to assess the effectiveness of the policy options listed in Table 4, it is necessary 

to model expected energy use under each policy scenario. As such a modelling exercise 

was undertaken to evaluate the expected energy use resulting from computers under the 

di fferent policy options.  

A number of scenarios have been developed, at the category level for desktops, 

integrated desktops  and notebooks. The notebook modelling includes ñPortable all- in -

onesò as these are treated as notebook computers under the current ecodesign 

regulation. Separate models were developed for thin clients and integrated thin clients. 

The energy use associated with workstation computers was not modelled as there are no 

dire ct policy measures on these computer types apart from requirements on IPS 

                                           
https://www.energystar.gov/ia/partners/downloads/unit_shipment_data/2016_USD_Summary_Report.pdf?023
3-a164   
36  Considering v6.1 has 0.4 W allowance for small -scale server  
37  As detailed in the task 3 report: Table 13. 80 PLUS Certification IPS Efficiency Requirements.  

https://www.energystar.gov/ia/partners/downloads/unit_shipment_data/2016_USD_Summary_Report.pdf?0233-a164
https://www.energystar.gov/ia/partners/downloads/unit_shipment_data/2016_USD_Summary_Report.pdf?0233-a164
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efficiency. The IPS efficiency could not be modelled for workstation computers due to a 

lack of data on IPS loading.  

All of the modelling is based on the stock model from the task 2  report, which was 

modified to include all products types mentioned above. The sales and stock levels for 

each type of computer can be seen in Table 14  and Table 15  respectively. Modelling 

results are only shown from 2016 to 2030, to show the effect of the policy options 

compared to current energy con sumption levels (BAU).  

Table 14 . Computer Sales Volumes (all policy options).  

 Sales Per Year ('000s)  

Computer Type  2010  2015  2020  2025  2030  

 Notebook  33,563  27,671  27,602  36,422  45,934  

 Desktop  8,397  3,468  3,879  5,353  5,706  

 All - In -One  654  322  360  497  606  

 Thin client  -  -  -  -  -  

 Integrated Thin client  -  -  -  -  -  

 Workstation 38   32  40  45  54  65  

      

 Non -mobile  9,083  3,830  4,28 4 5,904  6,37 7 

 Mobile 39   33,5 63  27,671  27,602  36,422  45,934  

 All computers 39   4 2 ,646  31,501  31,886  42,326  52,311  

 

Table 15 . Computer Stock Volumes (all policy options).  

 
Stock Year ('000s)  

Computer Type  2010  2015  2020  2025  2030  

Notebook  124,322  172,955  151,085  177,559  227,771  

Desktop  69,504  46,519  27,533  34,110  40,102  

All - In -One  5,410  3,921  2,528  3,166  3,799  

Thin client  -  -  -  -  -  

Integrated Thin client  -  -  -  -  -  

Workstation 38  225  264  309  363  434  

      

Non -mobile  75, 139  50,70 4 30,370  37,639  44,335  

Mobile 39  12 4,3 22  172,955  151,085  177,559  227,771  

All computers  199,461  223,659  181,455  215,198  272,106  

General assumptions regarding the market development were added to the modelling. 

This included changes in the distribution of products failing into each category over time , 

as shown in Table 16 . The category change distribution was included to account for the 

fact that computer performance increases over time and with that comes a general move 

towards products in higher computer performance categories (e.g. products move from 

category I1 to category I3 as performance improves). This was conducted for the BAU 

                                           
38  Assumed to be part of non -mobile computers  
39  Excluding sales for tablet computers  
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and PO2 scenarios. The PO3 scenario was calculated based on distributions of products 

falling into the different product classes as described later .  

Table 16 . Distribution of computer categories over time . 

Computer 
Type  

Category  
Distribution of Products  

2017  2020  2025  2030  

Desktop  

0 2%  3%  4%  5%  

I1  17%  14%  10%  5%  

I2  17%  14%  10%  5%  

I3  29%  35%  46%  57%  

D1 15%  12%  6%  0%  

D2 20%  22%  25%  28%  

All - In -One  

0 8%  6%  3%  0%  

I1  25%  19%  10%  0%  

I2  12%  12%  11%  10%  

I3  39%  45%  55%  65%  

D1 0%  0%  0%  0%  

D2 15%  17%  21%  25%  

Notebook  

0 0%  0%  0%  0%  

I1  47%  36%  18%  0%  

I2  25%  19%  10%  0%  

I3  26%  43%  70%  98%  

D1 2%  1%  1%  0%  

D2 1%  1%  1%  2%  

All scenarios are calculated using ETEC levels as calculated under the proposed ecodesign 

regulation approach, with the addition of 20% of time assumed to be spent in active 

mode. Requirements on active mode energy efficiency are only included in the policy 

option  PO3. However, active mode energy use was included within all policy options to 

allow for direct comparisons and because of the potential impact on removing products 

with high active mode consumption when removing products with  high idle mode 

consumption by setting requirement on idle mode. Power mode data is not provided as 

the ETEC values allow for comparison across all power modes under a single metric.  

 Policy Option 0: BAU scenario  

The BAU scenario was modelled under the as sumption that the EU ecodesign regulation 

is not updated from the currently implemented version and no other policy measures 

impacting computersô energy use are implemented during the period 2016 to 2030.  

The historic ETEC values were modelled back to 200 9, to take into account the energy 

consumption from computers sold before 2016, which are still in use and therefore part 

of the stock.  

The 2009 ETEC values were derived based on the base case developed in the computer 

ecodesign Impact Assessment study from 2009. The resulting ETEC values are shown in 

Table 17 . It is important to note that active mode energy use is not considered in the 

ETEC values shown in Table 17  but is included i n the actual modelling of total energy 
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use. Active mode energy use has been omitted at this point so that the ETEC values can 

be compared to previous studies.  

Table 17 . ETEC values for 2009 from the previous computer Impact Assessm ent.  

Product types and categories  2009  ETEC values  

Desktop TOTAL  134.6  

Desktop cat 0  78.7  

Desktop category I1  100.4  

Desktop category I2  110.3  

Desktop cat I3  126.0  

Desktop cat D1  165.6  

Desktop cat D2  184.4  
  

Integrated desktop TOTAL  160.4  

Integrated Desktop cat 0  118.4  

Integrated Desktop category I1  144.9  

Integrated Desktop category I2  151.4  

Integrated Desktop cat I3  174.2  

Integrated Desktop cat D1  195.9  

Integrated Desktop cat D2  240.8  
  

Notebook TOTAL  39.9  

Notebook Cat 0  30.2  

Notebook category I1  34.5  

Notebook category I2  42.8  

Notebook category I3  48.0  

Notebook category D1  53.0  

Notebook category D2  111.1  
  

Thin client  80.6  
  

Integrated Thin client  181.7  
  

Workstation  348.2  

  

The 2016 ETEC values (average and BAT) are those presented in the base case definition 

in task 5. Linear interpolation in between the future development of ETEC under the BAU 

scenario was based on the BAT market penetration and ETEC levels, also identified for 

each product type in task 5. It wa s assumed that the market penetration of BAT products 

today is 5%, which will increase linearly up to 20% in 2030. The assumption is based on 

the fact that computer energy efficiency generally improves over time but that only a 

small percentage of products  (e.g. up to 20%) will reach the BAT levels  and based on 

experiences from the ENERGY STAR specification developments for computers, where the 

market penetrations have been followed .   

The BAT approach is used as a proxy for expected continuing energy effic iency seen in 

personal computers overtime. In reality there are many factors that affect personal 

computer energy efficiency levels. The Task 4 report included a description of the Best 

Available Technology at a component level found in computers currently  on the market. 

The task 4 report also addressed some of the future Best Not Available Technology that 

may also drive further energy efficiency in computers. The main efficiency improvements 

in the BAT and BNAT technologies list included:  
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¶ CPU Efficiency : r eductions in process size are likely to continue (i.e. down to 

7nm and 5nm) bringing additional levels of energy efficiency. As the process size 

of CPUs and other components continues to reduce, leakage current will become 

an increasing concern for energy efficiency. New materials and architecture 

designs will be required to reduce leakage. This may include the development of 

improved node processes using new materials such as carbon nanofibers.  

 

¶ CPU power management opportunities : likely to improve with th e advent of 

better and wider implementation of SI0x states across CPUs and SoC designs. 

With the support of software based solutions such as Modern Standby computers 

could act much more like smart phones, in terms of power management 

functionality, and bec ome significantly more efficient.  

 

¶ Software Efficiency : Modern Standby may be supported across more computer 

products. This holds the potential to significantly reduce energy usage in products 

that support this functionality.  

 

¶ Graphics Processing Unit Eff iciency : The energy efficiency levels found in both 

iGfx and dGfx is likely to continue to increase in future, mirroring the 

improvements in CPUs and OS. Usage of high band width memories (HBM) in 

future iGfX and dGfx will likely lead to significant improv ements in performance 

whilst also offering reduced energy consumption.  

 

¶ IPS Efficiency:  likely to further increase in future with the advent of two stage 

IPS which tackle inefficiencies at low load levels: the delta between active state 

power demand and i dle power demand is growing, hence the load on the IPS is 

decreasing in idle mode which then results in further inefficiencies. Two stage 

IPSs will include a smaller IPS that provides power to computers at low loading 

levels and allowing the power manageme nt of the larger IPS. This new technology 

is currently being developed in the market and is likely to become more important 

going forward as loading levels on higher performance computers continue to fall.  

 

¶ Integrated Display Efficiency : Improvements in i ntegrated display efficiencies 

will mirror improvements found in the external display and television products. 

This will likely include the development of quantum dot based integrated displays 

which hold the potential to significantly reduce the power need ed for panel 

backlighting.  

 

¶ Memory Efficiency : Further power demand savings are expected from DDR4 

memory as production moves to a 10nm process. It is estimated that a further 

power demand saving of between 10% to 20% per DIMM could be realised as a 

resul t of this shift to a smaller manufacturing process. HBM may also be used in 

RAM modules going forward, offering much greater performances with lower 

power demand levels.  

 

¶ Storage Technologies : New types of storage products are due to start finding 

their way to market in the near future.  These products which provide non -volatile 

memory (NVM) will offer much faster retrieval of stored data, at RAM retrieval 

performance levels, whilst also purpo rtedly offering improvements in energy 

efficiency.  
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¶ Enhanced power management : It is expected that innovations such as 

Microsoft Modern Standby will continue to be adopted by manufacturers going 

forward and that this type of functionality will be supporte d in other OS available 

on the market.  

The extent to which these technologies, and others, that will be implemented within 

future personal computers, is very uncertain , unless market incentives or other 

regulatory measures are put in place . In addition, th e extent of energy efficiency 

improvements provided by any of the future technologies is also uncertain. Given these 

uncertainties it is difficult to include definitive uptake rates for the technologies within the 

modelling. For this reason, an expected up take of products meeting current BAT levels of 

performance was used in the modelling.  

The BAT ETEC level was calculated for each product category within each product type 

based on the percentage difference between the average ETEC and BAT ETEC of the 

categ ory the identified base case product (in task 5) belonged to . I.e. the percentage 

difference  for the base case product was used for all other product categories of same 

product type  assuming same % level of efficiency improvement opportunities within 

same product type.  

For example, the difference between BAT in category I1 desktop computer and average 

performances in that type of computer is 72.9% whereas the difference for all - in -one 

computers is 46.7%. The values for  all categories are shown in  Table 18 .  

For some product types such as thin clients, there are less models available on the 

market and less variation in terms of BAT ETEC values compared to other product types 

such as desktop s and all - in -ones . Furthermore, the BAT models are primarily business 

models with high capabilities and few power management technologies. Therefore, BAT 

ETEC for thin client s and integrated thin cl ient are higher than BAT ETEC for some 

desktop  and all - in -one categories. However, the BAT levels presented in Table 18  still 

present a significant reduction when comp ared to average ETEC levels pr esented also in 

Table 18 .    
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Table 18 . Estimated BAT ETEC per category for 2016 calculated based on reduction % between 

average and BAT ETEC values for the Task 5 base cases for each product type 40 .  

Product types and 
categories 

BAT ETEC  
base cases 
KWh/year 

Average ETEC 
base cases 
KWh/year 

BAT reduction 
from average 
ETEC 

Estimated BAT 
ETEC KWh/year 

Desktop Total avg.   103.6  72.9%  28.1  

Desktop cat 0   60.6  72.9%  16.4  

Desktop category I1  20.9  77.3  72.9%  20.9  

Desktop category I2   84.9  72.9%  23.0  

Desktop cat I3   97.0  72.9%  26.3  

Desktop cat D1   127.5  72.9%  34.5  

Desktop cat D2   142.0  72.9%  38.5  

     
All - In -One  Total avg.   123.5  46.7%  65.9  

All - In -One cat 0   91.1  46.7%  48.6  

All - In -One category I1  59.5  111.6  46.7%  59.5  

All - In -One  category I2   116.6  46.7%  62.2  

All - In -One  cat I3   134.1  46.7%  71.5  

All - In -One  cat D1   150.8  46.7%  80.4  

All - In -One  cat D2   185.4  46.7%  98.9  

     
Notebook Total avg.   27.7  62.7%  10.3  

Notebook cat 0   21.0  62.7%  7.8  

Notebook category I1  8.9  23.9  62.7%  8.9  

Notebook category I2   29.7  62.7%  11.1  

Notebook cat I3   33.3  62.7%  12.4  

Notebook cat D1   36.8  62.7%  13.7  

Notebook cat D2  77.2  62.7%  28.8  

     
Thin Client  22.3  42.3  47.3%  22.3  

     
Integrated Thin Client  50.2  95.4  47.3%  50.2  

     
Workstation  41.8  268.1  84.4%  41.8  

The overall 2016 to 2030 ETEC values calculated based on the above assumptions are 

shown in  Table 19 . To clarify, the ETEC values were calculated using an array of BAT and 

average ETEC values. The array is based on the percentage of products assumed to be 

meeting the BAT and average ETEC values  per product category and per product type. 

The overall averag e ETEC value for each product type was then calculated using a sales 

weighted average across each category.  

                                           
40  The reduction % for each base case is copied to the remaining product categories under same product type.  
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Table 19 . Overall ETEC values (excluding active mode energy use) for 2016 to 2030 used in the 

BAU scenario.  

 Product types a nd categories  
Average ETEC 

2016 2020 2025 2030 
Desktop TOTAL  115.3  98.7  94.7  90.7  

Desktop cat 0  60.6  56.9  54.3  51.8  

Desktop category I1  86.9  72.5  69.3  66.0  

Desktop category I2  96.2  79.7  76.1  72.5  

Desktop cat I3  108.6  91.0  86.9  82.8  

Desktop cat D1  140.2  119.6  114.3  108.9  

Desktop cat D2  155.5  133.2  127.3  121.3  
     

All - In -One TOTAL 123.5  128.5  130.2  131.6  

All - In -One  cat 0  91.1  87.5  85.1  82.6  

All - In -One  category I1  111.6  107.2  104.2  101.2  

All - In -One  category I2  116.6  112.0  108.9  105.7  

All - In -One  cat I3  134.1  128.8  125.2  121.6  

All - In -One  cat D1  150.8  144.8  140.8  136.7  

All - In -One  cat D2  185.4  178.1  173.1  168.1  
     

Notebook TOTAL  34.6  28.1  29.0  29.9  

Notebook Cat 0  24.1  19.9  19.1  18.3  

Notebook category I1  28.8  22.7  21.8  20.9  

Notebook category I2  29.7  28.1  27.1  26.0  

Notebook category I3  42.3  31.5  30.3  29.1  

Notebook category D1  36.8  34.8  33.5  32.2  

Notebook category D2  98.2  73.1  70.3  67.5  
     

Thin client  42.3  40.6  39.5  38.3  
     

Integrated Thin client  95.4  91.6  89.0  86.4  
     

Workstation  268.1  249.0  235.9  222.9  

The overall 2016 to 2030 ETEC values calculated based on the above assumptions with 

active mode energy use included are shown in Table 20 . Active mode power demand has 

been included to allow direct energy use comparisons with other policy options that 

include requirements on active mode efficiency. Active mode power demand, for  all 

products in the background dataset, is estimated by multiplying short idle values by a 

pre -defined percentage increase. The pre -defined percentage increase is based on the 

difference between the measured average active mode and ENERGY STAR short idle 

power demands in computers tested using the Novabench benchmark. Active mode 

energy use is calculated by assuming computers spend 20% of their on - time in active 

modes.  
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Table 20 . Overall ETEC values (including active mode energy use ) for 2016 to 2030 used in the 

policy option BAU scenario.  

 Product types and 
categories 

Average ETEC 

2016 2020 2025 2030 
Desktop TOTAL  187.7  177.8  170.2  162.5  

Desktop cat 0  98.7  92.4  88.0  83.7  

Desktop category I1  141.1  132.1  125.9  119.7  

Desktop category I2  156.2  146.2  139.3  132.5  

Desktop cat I3  176.9  165.5  157.8  150.1  

Desktop cat D1  228.7  214.0  204.0  194.0  

Desktop cat D2  253.4  237.2  226.1  215.0  
     

All - In -One TOTAL 165.1  167.3  169.2  170.8  

All - In -One cat 0 114.7  110.2  107.1  104.0  

All - In -One cat egory  I1  147.8  141.9  138.0  134.0  

All - In -One category I2  155.0  148.8  144.7  140.5  

All - In -One cat I3  176.2  169.2  164.5  159.8  

All - In -One cat D1  196.5  188.8  183.5  178.2  

All - In -One cat D2  233.6  224.4  218.1  211.8  
     

Notebook TOTAL  79.6  77.3  82.6  87.2  

Notebook Cat 0  56.3  53.0  50.8  48.5  

Notebook category I1  66.4  62.6  59.9  57.3  

Notebook category I2  68.4  64.4  61.7  58.9  

Notebook category I3  98.7  93.0  89.0  85.1  

Notebook category D1  83.1  78.2  74.9  71.6  

Notebook category D2  221.2  208.3  199.5  190.7  
     

Thin client  42.3  40.6  39.5  38.3  
     

Integrated Thin client  95.4  91.6  89.0  86.4  
     

Workstation  268.1  249.0  235.9  222.9  

The ETEC values shown in Table 20  combined with the stock, gives the total energy 

consumption of each computer type and category in BAU from 2016 to 2030. The 

resulting energy use values for each type of computer can be seen in Figure 4 to  Figure 

8. 

As shown in Figure 4, desktop computer future energy use is expected to increase due to 

increasing s ales and a move towards higher specification products (i.e. a shift to I3 and 

D2 categories). The increased sales refer to the increased demand for Virtual Reality 

support by game consoles and desktop computers rather than by smart phones and 

other devices . The annual sales are assumed to only partially recover (from about 12 to 

20 million from 2016 to 2026) after a sharp drop of sales from 2011 to 2016 41 .  

In the other hand, t he sharp rise in energy use post 2020 is expected as the current 

slump in desktop sales abates and returns to growth. This growth is expected, according 

                                           
41  See task 2 report, section 2.2.1.2 for further explanations.  
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to published sources, to be driven by the uptake of new functionalities such as high 

specification virtual and augmented realities.  

 
Figure 4. Energy consumpt ion for EU stock of d esktop computers under BAU scenario .   

As illustrated in Figure 5, the future energy use of all - in -one computers is expected to 

follow a similar pattern as desktop computers. This similarity stems from the assumption 

that more integrated computers will be sold due to increased demand for Virtual Reality 

support and that 4% of the desktop market sales are from all - in -ones 42 . The integrated 

displays u sed in all - in -one computers will also become more sophisticated  in terms of 

resolution, graphics , etc.  in future models. These higher performance displays may also 

result in increased energy use of all - in -one computers.  

 
Figure 5. Energy consumption for EU stock of all - in -one computers under BAU scenario.   

Notebook computer energy use is also expected to increase in the future due to a shift 

towards  higher specification products and increased sales. Figure 6 shows that sales of 

notebooks meeting the I3 category are expected to dominate in the future as 

manufacturers move away from lower specification products and products with discrete 

graphics  processing units. The I 3 category is used as a proxy for future product types 

                                           
42  See Task 2 report, section 2.2.1.3 for further details  
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and is not intended to reflect the exact technical specification that will be present in 

future notebook computers.   

 
Figure 6. Energy consumption for  EU stock of notebook computers under BAU scenario.  

As shown in Figure 7, thin client energy use is expected to slightly decrease in the future. 

This is due to a combination of small sales increases coupled with small increases in 

levels of energy efficiency.  

 
Figure 7. Energy consumption for EU stock of thin client computers under BAU scenario.  

The future energy use of workstation computers is expected to increase into the future 

due to increasing sales overcoming increasing efficiency levels.  
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Figure 8. Energy consumption for EU stock of workstation computers under BAU scenario.  

 
Figure 9. Energy consumption for EU stock of personal computers und er BAU scenario 43 .  

The results in Figure 9 show that total energy use varies over time for the different types 

of computers. The changes are most pronounced for noteb ooks and desktops which show 

a decrease in energy use followed by an increase. This rise and fall is primarily due to 

varying stock levels, brought about by changes in sales, and increases in computational 

performances over time which cause an increase in active and idle power demands. The 

changes in sales values are likely to have the overall largest impact on the increase in 

energy use. The Task 2 report provides additional detail about assumed future sales of 

personal computers. The sales of desktop type  computers were assumed to grow in 

future as a direct result of new technologies, such as virtual reality, spurring growth. 

Notebook computer sales are expected to increase due to EU population growth and 

                                           
43  Slates/tablets are included for providing overall energy consumption figures though there are no energy 
efficiency requirements to them.  
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notebook ownership per capita across the EU raising  to similar levels as seen in the 

United Kingdom 44 , where notebook ownership levels are high.   

The overall energy use for notebook computers is likely to exceed that of desktop 

computers by around 2025. This is due to notebook sales being significantly high er than 

desktop computers, rather than a result of increasing energy use per individual notebook 

computer. The sales levels of other computers (i.e. other than desktop and notebook 

computers) are also expected to change overtime which will impact overall e nergy use. 

These changes are not as evident in Figure 9 due to the scale of the Y -axis.  

In combining the values for the individual types of computer overall computer energy use 

values for Policy Option 1 were obtained as shown in Figure 10 .  

 
Figure 10 . Energy consumption for EU stock of mobile and non -mobile computers under BAU 
scenario.  

The overall energy usage from computers under the BAU scenario is shown to increase. 

It is clear from the results that overall computer energy use is first expected to reduce 

and then increase into the future. This fluctuation is almost entirely due to a slump in 

current sales volumes of computers whi ch, according to published sources, is not 

expected to continue into the future. Despite the fact that the energy efficiency of non -

mobile computers is likely to increase over time much of this increased efficiency is 

driven by environmental initiatives ra ther than market incentives. It is recognised that 

energy efficiencies within the mobile computer group will also be driven by concerns over 

battery lifetime . Despite increases in energy efficiency, energy use is likely to continue to 

climb  due to increasi ng levels of computational performance and increasing sales. 

Increased usage of computers could also result in further increases in energy use , but 

this could be tempered by improvements in power management functionalities. Future 

work on computer energy u se could consider changing usage patterns in more detail in 

order to refine projections.  

                                           
44  Mintel Report, Digital Trends Spring ï UK, March 2016  ï available for purchase at: 
http://store.mintel.com/digital - trends -spring -uk -march -2016   

http://store.mintel.com/digital-trends-spring-uk-march-2016
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 Policy Option 2: Ecodesign scenario  

The ecodesign scenario was modelled under the assumption of full implementation in 

2020, meaning the average ETEC level for each p roduct category, would reach the 

requirement levels in 2020 (with improvements being made from 2018 in anticipation of 

the 2020 implementation date). The average ETEC values were estimated for each 

product category by considering both the new requirement b ase allowances and adder 

allowances. It was assumed that the number of adders applied to products overall would 

be the same as seen in ENERGY STAR registered computers.   

After implementation of the ecodesign regulations, (i.e. from 2020 in the model), the  

same yearly reduction rate ETEC as in the BAU scenario  was assumed but departing from 

requirement levels, which was around 0.5 -1% per year for all product types.  

The Total ETEC (per product type) is based on the ETEC values and market share for 

each cate gory, calculated on an annual basis.  

The calculated ETEC values used in the ecodesign scenario (PO2), can be seen in Table 

21 . 
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Table 21 . Overall ETEC values for 2016 to 2030 used in the policy option 2  scenario.  

 Product types 
and categories 

Average ETEC 
2016 2020 2025 2030 

Desktop TOTAL  187.7  134.6  128.3  122.1  

Desktop cat 0  98.7  49.1  47.5  45.9  

Desktop 
category I1  

141.1  97.0  93.1  89.1  

Desktop 

category I2  
156.2  113.4  108.6  103.8  

Desktop cat I3  176.9  118.1  113.3  108.6  

Desktop cat D1  228.7  171.0  163.7  156.4  

Desktop cat D2  253.4  188.6  180.5  172.5  
         
All - in -One  

TOTAL 
165.1  141.4  144.6  147.4  

All - in -One cat 0  114.7  86.5  84.9  83.3  

All - in -One 
category I1  

147.8  117.4  115.0  112.6  

All - in -One 
category I2  

155.0  128.9  126.0  123.0  

All - in -One cat 
I3  

176.2  139.3  136.5  133.6  

All - in -One cat 
D1 

196.5  173.2  168.9  164.6  

All - in -One cat 
D2 

233.6  203.0  198.0  193.1  

         
Notebook 
TOTAL 

79.6  56.8  56.8  57.0  

Notebook Cat 0  56.3  43.7  42.1  40.4  

Notebook 
category I1  

66.4  53.9  51.8  49.7  

Notebook 
category I2  

68.4  52.4  50.5  48.5  

Notebook 
category I3  

98.7  59.0  57.2  55.4  

Notebook 
category D1  

83.1  78.2  74.9  71.6  

Notebook 
category D2  

221.2  143.8  139.1  134.3  

         

Thin client  42.3  40.6  39.5  38.3  
         

Integrated Thin 
client  

95.4  91.6  89.0  86.4  

         

Combined with the same stock model as the BAU scenario, the ETEC values in PO2 

(average energy use from  a single model within each product type ) gives the total 

energy con sumption for each product type and category as shown in Figure 11  to Figure 

13 .  

Figure 11  shows that overall energy consumption from each type of desktop computer 

unde r the PO2 scenario. Even under the PO2 scenario d esktop computer energy use is 

expected to increase due to increasing sales and a move towards higher specification 

products (i.e. a shift to I3 and D2 categories). The rise in energy use post 2020 is 

expecte d as the current slump in desktop sales abates and returns to growth. This 
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growth is expected, according to published sources, to be driven by the uptake of new 

functionalities such as high specification virtual and augmented realities.  

 
Figure 11 . Energy consumption for EU stock of desktop computers under PO2 scenario.  

As illustrated in Figure 12 , all - in -one computer energy use is expected to follow a similar 

pattern as desktop computers under the PO2 scenario , with increasing energy use 

coming from increased sales and moves towards higher specification products.  

 
Figure 12 . Energy consumption for EU stock  of all - in -one computers under PO2 scenario.  

Under the PO2 scenario, n otebook computer energy use is expected to increase in the 

future due to a shift towards higher specification products and increased sales. Figure 13  

shows that sales of notebooks meeting the I3 category are expected to dominate in the 

future as manufacturers move away from lower specification products and products with 

discrete graphics processing un its. The I 3 category is used as a proxy for future product 

types and is not intended to reflect the exact technical specification that will be present 

in future notebook computers.   

0.00

0.10

0.20

0.30

0.40

0.50

0.60

T
W

h
 p

e
r 

y
e
a

r

All-in-One computers

Cat 0

Cat I1

Cat I2

Cat I3

Cat D1

Cat D2



 

56  

 

 
Figure 13 . Energy consumption for EU stock of notebook computers under PO2 scenario.  

 
Figure 14 . Energy consumption for EU stock of personal  computers under PO2 scenario.  

The results in Figure 14  show that total energy use varies over time for the different 

types of computers. Figure 14  shows  that  desktop and notebook computer energy use 

dominate overall computer energy use under the PO2 scenario. Again, under the PO2 

scenario t he changes are most pronounced for notebooks and desktops which show a 

decrease in energy use followed by  an increase. This rise and fall is primarily due to 

varying stock levels, brought about by changes in sales, and increases in computational 

performances over time, which cause an increase in active and idle power demands.  The 

total sales values are expect ed to stay the same under the PO2 scenario compared to the 

BAU scenario.  

In combining the values for the individual types of computer overall computer energy use 

results for Policy Option 2 were obtained as shown in Figure 15 . 
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Figure 15 . Energy consumption for EU stock of mobile and non -mobile  computers under PO2 
scenario . 

When comparing  the results shown in Figure 15  with those in Figure 10 , the growth in 

energy use appears much reduced from that seen in the BAU scenario (illustrated in 

Figure 10 ). This suggests that the introduction of the proposed ecodesign regulation 

requirements will likely help to significantly reduce the overall increase in computers 

energy use. However, overall energy use is still expected to continue its rise 

notwith standing the mitigation provided by the revised ecodesign regulations, and the 

consequent average increase in efficiency at the individual product level, because of 

increased sales and higher average computational performance.  

 Policy Option 3 : Ecodesign an d energy label scenario  (including active 

mode considerations)  

The e codesign and energy label scenario was modelled under the assumption that 

revised ecodesign regulations would be implemented in conjunction with the Energy 

Label coming into force during 2 022. As such, the average ETEC level for each product 

type and category remains the same as in the Policy Option 1 model until 2020 after 

which it diverges as manufacturers alter products in anticipation of the ecodesign and 

Energy Label implementation in 2022.  

The average ETEC level for each product type and category have been amended from the 

BAU scenario and Policy Option 2 scenario to include consideration of energy labelling 

including requirements on active mode energy efficiency.  

A baseline was deriv ed by assessing product distributions of Energy Label classes within 

a recent version of the ENERGY STAR database. The distribution of products amongst the 

Energy labelling classes is expected to change over time reflecting increased energy 

efficiency in a ll covered computers. The implementation of the Energy Label is expected 

to be accompanied by a fast  increase in product energy efficiency as manufacturers 

attempt to ensure products are not labelled at the lower end of the Energy Label classes 

(i.e. Class es E-G). The move towards higher energy classes is expected to continue to 

2030 as manufacturers continue to compete to have products labelled in the higher end 

of the Energy Label classes (i.e. A to C).  



 

58  

 

The assumed distributions can be seen in Table 22 . The distribution of Energy Label 

classes between the 2016 benchmark data and 2030 is based on a straight - line 

interpolation.  

The distribution of the classes is propo sed to be further assessed and revised in the 

forthcoming impact assessment  on computers  aiming at having a rescaling approximately 

10 years after the effective date of the label requirements .  

Table 22 . Computer energy label class distribution by 2030 under Policy Option 3.  

  
Distribution of label classes  

Product Type  
Energy Label 

Class 
2022  2025  2030  

Desktop  

A 0%  3%  5%  

B 0%  5%  10%  

C 22%  26%  30%  

D 22%  26%  30%  

E 13%  14%  15%  

F 18%  14%  10%  

G 25%  12%  0%  

All - in -One   

A 0%  2%  5%  

B 0%  5%  10%  

C 15%  22%  30%  

D 27%  28%  30%  

E 19%  17%  15%  

F 20%  15%  10%  

G 19%  10%  0%  

Notebook  

A 0%  8%  15%  

B 0%  11%  20%  

C 13%  17%  20%  

D 25%  25%  25%  

E 20%  17%  15%  

F 22%  13%  5%  

G 21%  9%  0%  

The Total ETEC (per product type) is based on the ETEC values and market share for 

each Energy Label class, calculated on an annual basis. The calculated ETEC values used 

in the ecodesign scenario (PO3), can be seen in Table 23 . The ñFailò category represents 

products that do not meet the proposed ecodesign requirements.   

Table 23 . Overall ETEC values for 2016 to 2030 used in the Policy Option 3  scenario.  

Product types and 
categories  

Average ETEC 

2016 2020 2025 2030 

Desktop TOTAL  187.7  168.2  93.2  77.2  

Class A  16.5  16.5  16.5  16.5  

Class B  35.2  35.2  35.2  35.2  

Class C  50.5  50.5  50.5  50.5  

Class D  94.0  94.0  94.0  94.0  
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Product types and 
categories  

Average ETEC 

2016 2020 2025 2030 

Class E  110.1  110.1  110.1  110.1  

Class F  129.9  129.9  129.9  129.9  

Class G  165.3  165.3  165.3  165.3  

Fail  226.1  226.1  n/a  n/a  

All - in -One TOTAL 165.1  149.6  103.7  86.2  

Class A  17.7  17.7  17.7  17.7  

Class B  35.5  35.5  35.5  35.5  

Class C  63.5  63.5  63.5  63.5  

Class D  99.0  99.0  99.0  99.0  

Class E  125.1  125.1  125.1  125.1  

Class F  142.0  142.0  142.0  142.0  

Class G  161.4  161.4  161.4  161.4  

Fail  208.6  208.6  n/a  n/a  

Notebook TOTAL  79.6  78.1  40.3  31.2  

Class A  7.4  7.4  7.4  7.4  

Class B  14.8  14.8  14.8  14.8  

Class C  25.6  25.6  25.6  25.6  

Class D  46.1  46.1  46.1  46.1  

Class E  50.9  50.9  50.9  50.9  

Class F  58.3  58.3  58.3  58.3  

Class G  65.4  65.4  65.4  65.4  

Fail  108.2  108.2  n/a  n/a  

Thin client  42.3  40.6  39.5  38.3  

Integrated Thin client  95.4  91.6  89.0  86.4  

Workstation  268.1  249.0  235.9  222.9  

Combined with the same stock model as the BAU scenario, the ETEC values  (average 

energy use per single model of each product type)  in PO 3 gives the total energy 

consumption for each product type and category as shown in Figure 16  to Figure 18 . 

Figure 16  illustrate s that, under the PO3 scenario, total energy use of notebook and 

desktop computers will reduce significantly into the future. This reduction is entirely due 

to increased product efficiency stemming from the PO3 proposed requirements.   
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Figure 16 . Energy consumption for EU stock of desktop and notebook  computers under PO3 
scenario . 

Figure 17  provides confirmation of the reduced energy use of notebook and desktop 

computers under the PO3 scenario. The figure also shows that energy use from 

slates/tablets may increase as a result of increasing sales and increased technical 

functionality.   

 
Figure 17 . Energy consumption for EU stock of personal  computers under PO3 scenario 45 .  

Figure 18  illustrates that, under the PO3 scenario, total computer  energy use  will reduce 

significantly into the future. This reduction is almost entir ely attributable to the proposed 

PO3 efficiency requirements.   

                                           
45  Slates/tablets are included for providing overall  energy consumption figures though there are no energy 
efficiency requirements to them.  
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