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The amount of energy used during the active mode of desktop and notebook computers is an important 
consideration in overall computer energy efficiency. Despite this, active mode energy efficiency is not 
addressed by any major energy efficiency initiative. Hurdles to the inclusion of active mode energy 
efficiency appear to stem from a desire not to adversely impact computational performance and a lack of 
suitable test procedures. It is shown that some computer performance benchmark applications on the 
market may hold promise to support the inclusion of active mode energy efficiency specifications within 
energy efficiency initiatives, but that further work is required in the area. It is also shown that through the 
development of a simplistic test procedure, active mode energy efficiencies can, to a certain extent, be 
addressed in environmental initiatives therein encouraging further energy efficiency improvements 
without impacting computational performance.  
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The majority of office and domestic computers do not have a singular power demand, rather they have a 
range of different power demands. The differing power demands are a result of computers having 
different states of operation, often called Ɵpower modesƠ or Ɵpower statesƠ. These differing power states 
reflect differing levels of operational performance ranging from active mode, where computational work is 
being conducted to off mode, where the computer is in an off state and therefore providing no 
functionality to the user.  

Current initiatives which seek to encourage improvements in the energy efficiency of computers tend to 
focus on the same set of power modes. Whilst these power modes account for the majority of time spent 
a computer spends in different power modes, there are other power modes such as active mode that may 
hold opportunities for further energy savings.  

This report investigates whether or not current initiatives are focusing on the most appropriate power 
modes to encourage increased energy efficiency. A special focus is given to discussing the active mode 
power demand in computers, which has not yet been addressed in any major energy efficiency initiative, to 
identify whether or not this power mode should be addressed and if so how energy efficiency initiatives 
could go about its inclusion in energy efficiency specifications.  

 

 

 

 

 

 

 

1. Introduction 
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In order to assess whether or not energy efficiency initiatives are focusing on the most appropriate power 
modes, it is first necessary to describe the power modes found in computers and within which initiatives 
they are used.  
 
Power Mode Definitions 
This section of the report introduces the main power modes found in computers and identifies how the 
power modes are mapped to different types of computers in the main initiatives. With the exception of 
Maximum Power, the definitions below are taken from the ENERGY STAR v6.1 specification for 
computers.1  

Maximum Power: The power state in which the computer is using the maximum amount of power 
possible. This power mode is not normally entered during normal usage of a computer and is instead only 
seen when specifically designed programmes to stress either the Central processing unit (CPU) or 
graphical processing unit (GPU), or both, are installed onto a computer. Maximum power could be 
considered as the highest power demanding active state in a computer.  

Active State: The power state in which the computer is carrying out useful work in response to either a 
prior or concurrent user input or prior or concurrent instruction over the network. Active State is normally 
considered to include active processing, seeking data from storage, memory, or cache, including Idle State 
time while awaiting further user input and before entering low power modes. The amount of work being 
                                            
1 US EPA, ENERGY STAR® Program Requirements Product Specification for Computers Eligibility Criteria Version 6.1, available 
from http://www.energystar.gov/products/certified-products/detail/7629/partners   

2.The Power Modes 

http://www.energystar.gov/products/certified-products/detail/7629/partners
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conducted can vary significantly during active states and so computers will typically have many different 
power demands during this mode.  

Idle State: The power state in which the operating system and other software have completed loading, a 
user profile has been created, activity is limited to those basic applications that the system starts by 
default, and the computer is not in a Sleep Mode.  
Idle State has more recently been composed of two sub-states: Short Idle and Long Idle. 
-  Long Idle: The mode where the Computer has reached an Idle condition and the main Computer 

Display has entered a low-power state where screen contents cannot be observed.  
-  Short Idle: The mode where the Computer has reached an Idle condition) and the screen is on. Long 

Idle power management features have not engaged (e.g. HDD is spinning and the Computer is 
prevented from entering sleep mode).  

Sleep Mode: A low power mode that the computer enters automatically after a period of inactivity or by 
manual selection. A computer with Sleep capability can quickly ƟwakeƠ in response to network connections 
or user interface devices with a latency of less than or equal to 5 seconds from initiation of wake event to 
system becoming fully usable including rendering of display. For systems where ACPI standards are 
applicable, Sleep Mode most commonly correlates to ACPI System Level S3 (suspend to RAM) state. 

Hibernate Mode: A low power mode that the computer may enters either automatically or via user 
intervention. Upon hibernation, the computer saves the contents of its random access memory (RAM) to a 
hard disk or other non-volatile storage. Upon wake up, the computer loads the previous user session that 
was in effect before entering hibernation.  For systems where ACPI standards are applicable, Hibernate 
Mode correlates to ACPI System Level S4 state. 

Off Mode: The lowest power mode which cannot be switched off (influenced) by the user and that may 
persist for an indefinite time when the appliance is connected to the main electricity supply and used in 
accordance with the manufacturerƝs instructions. For systems where ACPI standards are applicable, Off 
Mode correlates to ACPI System Level S5 state. 
 
Current Power Mode Usage  
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Whilst there are a large number of power modes associated with computers, most of the definitions used 
for these power modes are relatively standard throughout the major initiatives. As such, it is relatively 
simple to compare the inclusion of power modes across different initiatives as shown in Table 1.  It should 
be noted that there is some overlap in the definition of ƟidleƠ with both Ɵshort idleƠ and Ɵlong idleƠ 
definitions. The extent of this overlap is product specific with Ɵidle modeƠ for computers including 
integrated displays being largely comparable to Ɵlong idleƠ and Ɵidle modeƠ for computers without 
integrated largely comparable to Ɵshort idleƠ.  

  Power States 

Initiative Computer Type 
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ENERGY STAR v6.1 

Desktop No No Yes Yes No Yes No Yes 
Integrated Desktop No No Yes Yes No Yes No Yes 
Notebook No No Yes Yes No Yes No Yes 
Workstation Yes  No Yes Yes No Yes No Yes 
Thin Client No No Yes Yes No Yes No Yes 
Small -scale Server No No No Yes No No No Yes 

EU Ecodesign Regulation 
Desktop No No No No Yes Yes No Yes 
Integrated Desktop No No No No Yes Yes No Yes 
Notebook No No No No Yes Yes No Yes 

Australian Regulation 
Desktop No No No No Yes Yes No Yes 
Integrated Desktop No No No No Yes Yes No Yes 
Notebook No No No No Yes Yes No Yes 

EU Ecolabel 

Desktop No No Yes Yes No Yes No Yes 
Integrated Desktop No No Yes Yes No Yes No Yes 
Notebook No No Yes Yes No Yes No Yes 
Workstation Yes No Yes Yes No Yes No Yes 
Thin Client No No Yes Yes No Yes No Yes 
Small -scale Server No No No Yes No No No Yes 

Table 1 ƚ Use of power modes for varying computer types within major energy efficiency initiatives  
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All major energy efficinecy initiatives share the commonality that they address at least one form of idle 
mode for the main types of home and office computers (desktop, integrated desktop and notebook 
computer). Sleep mode is also covered for each of the main types of home and office computers under 
each of the main initiatives. Off mode (Standby) is also covered under many of the initiatives.  

Idle, sleep and off mode power demand requirements are normally included as a constituent of a typical 
energy consumption (TEC) metric defined in kilowatt hours per year (kWh/year). The TEC metric is based 
on a defined distribution of time spent in each of the power modes multiplied by the power demand in 
each of those power modes. The exception to this rule is the EU Ecodesign Regulation which also includes 
separate power demand limits on the sleep mode in addition to sleep mode power being considered in a 
TEC approach.  

Active mode is not explicitly addressed by any initiative, although ENERGY STAR does include maximum 
power demand (the most power demanding form of active mode) within a requirement for workstation 
computers.  
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Having summarised which power modes are covered under the main energy efficiency initiatives, this 
section of the report investigates whether the power modes currently covered under these initiatives 
adequately address the overall energy used by computers. Particularly attention is given to Ɵreal worldƠ 
use as opposed to the idle mode(s) test conditions that are unlikely to exist apart from the first time a 
computer is started and exactly as supplied. 
 

Use Profile Analysis 
In order to conduct analysis on the overall energy use of computers (focussing on the most common types 
of desktops and notebooks) several data sources were used. The main source of data was the US EPA 
ENERGY STAR v6.1 database for computers. ENERGY STAR v6.1 does not consider power demand during 
active mode and therefore does not include a usage profile for this mode and does not include a record, 
nor a test method for active mode power demand for registered products. In order to assess whether 
active mode is an important contributor to overall energy use of desktop and notebook computers it was 
necessary to secure data from other sources.  

The Ecma 383 standard, a forerunner of the IEC 62623 standard (which in turn the ENERGY STAR v6.1 
requirements are based upon), provides some insights into the amount of time desktop and notebook 
computers spend in active mode and the amount of extra power that computers draw in active mode 
compared to short idle mode. These Ecma usage profiles and assumptions concerning active mode power 
were included within the analysis. The IEC 626223 standard did not adopt the usage of active mode for 
desktop or notebook computers.  

It was deemed that neither the ENERGY STAR nor Ecma data provided a sufficient amount of data 
concerning the amount of time a computer spends in active mode nor active mode power demands. To 

3.Energy Use Analysis 




































