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Purpose 
This document is a report template to be used by researchers who are evaluating proposed changes to the 
California Energy Commission’s (Commission) appliance efficiency regulations (Title 20, Cal. Code 

Regulations,, §§ 1601 – 1608)  This report specifically covers TV set top boxes. 
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Background 
More than 80% of homes in the US subscribe to some form of pay TV that they receive from their cable, 
satellite or phone company, also referred to as the service provider.  In almost all cases, the customer receives 
a “set top box” (STB) that is connected to their TV which allows them to access video content – TV shows, 
movies, etc.  Some customers not only have a STB on their main TV, but also on their 2nd and 3rd TV in the 
home. 

 

NRDC and its consultant Ecos performed an extensive field study of the energy use of STBs deployed in the 
field in 2010 and found that with few exceptions, there was very little difference in the power consumed by 
STBs when they were in use (watching, recording, or playing back a show) and after the consumer turned their 
STB off.  As a result, we found that the increasingly common type of STB, called a digital video recorder (DVR), 
consumed 30 to 35W even when turned off.  Due to this excessively high level of standby power, each STB 
DVR can consume between 250 and 300 plus kWh/yr, which is typically greater than the energy consumed by 
the new 42 inch TV it is connected to.  For homes with a DVR STB on their main TV and a basic STB on their 
second TV, the annual energy consumption by these two devices may be greater than the annual energy 
consumed by a new mid-sized refrigerator.  For a graphical comparison of the energy use of STBs and other 
appliances, we provide the graph below: 

 

 

 

http://www.nrdc.org/energy/files/settopboxes.pdf
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Massive energy and economic savings could be achieved in California by requiring all new STBs deployed in 
the state to be more energy efficient.  The biggest opportunity is to reduce the power these devices consume 
when the user is NOT in use.   

Overview 

 

Description of 
Standards 
Proposal 

We recommend that California adopt minimum efficiency standards for STBs.  At a 
minimum, a standard would a) prevent any STB deployed in California from being capable 
of consuming more than 5W when turned off/in sleep mode, and b) require that STBs be 
deployed with an auto power down feature enabled such that a device that is left on will 
automatically power down to the low power sleep mode after x hours of user inactivity.  
(Note that devices would be allowed to wake from sleep to perform periodic updates, 
download a movie, tape a show, and then promptly return to low power sleep mode 
automatically.) 

California Stock 
and Sales 

There are approximately 17 million set top boxes installed in California homes (Assume 11 
million homes that subscribe to pay TV and 1.6 STBs per subscriber). 

 

If the average life of a STB is five years, annual sales in California would be around 3.5 
million.   

Energy Savings 
and Demand 
Reduction 

By using the NRDC 2010 field measurements as a base case the following savings would 
be achieved once the entire stock of STBs statewide consumed 5W or less in standby. 

 

1750 GWh/yr, and 300 MW demand savings 

 

Additional savings could be achieved by also establishing On/Active mode power limits. 

 

 

These estimates do not incorporate potential market adoption of efficiency measures 
without a standard.   It is unclear at this time what level of adoption the new ENERGY 
STAR specifications for STBs will achieve.   

Economic 
Analysis  

The full life-cycle costs and cost-benefit ratio for the standard are still to be determined 
and further research is required to estimate them. However the fact that the technology 
required for power scaling and power management is widely available and deployed today 
in smart phones, tablets and laptop computers suggests that the cost impacts should be 
modest.  

Upon full stock turn over, this standard will reduce Californians’ electric bills by more than 
$200 million/yr 
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Non-Energy 
Benefits 

We are not aware of any non-energy benefits created by the proposed standard. 

Environmental 
Impacts 

We are not aware of any adverse environmental impacts that will be created by the 
proposed standard. 

Acceptance 
Issues  

Service providers and set top box makers will need to work together to ensure that their 
new STBs continue to provide consumers with a satisfactory user experience.   Today’s 

boxes do not have a true deep sleep/low power state and the only way to dramatically 
reduce existing STB energy use is by unplugging it. This is not an acceptable scenario for 
most consumers as they will experience some delay once the box is turned back on to 
receive the program update or view the current program guide information.  In some but 
not all cases, the customer is able to change channels within a few seconds of replugging 
the device in. 

Federal 
Preemption or 
other Regulatory 
or Legislative 
Considerations 

STBs are currently not a covered product by the DOE.  DOE has an open docket (see 
June 15, 2011 Federal Register) for STBs and they are considering development of a 
national test method and efficiency standards for STBs as well as networking equipment.  
Even if DOE were to move forward, a national standard would likely not go into effect for at 
least five years. 

 

EPA has published a two-tiered specification for STBs.  Version 3 just went into effect on 
September, 2011 and Version 4 goes into effect in July 2013.  ENERGY STAR is a 
voluntary program and the rate of uptake of their STB specifications is unknown.  Note, 
Version 3 is a relatively modest specification as STBs with high standby/sleep power are 
still able to qualify for the ENERGY STAR label.  Version 4 provides significantly greater 
savings and few if any of the boxes on the market today are able to meet it. 

Methodology and Modeling used in the Development of the proposal 
NRDC relied on the data collected from the measurements it collected in 2010 and published in 2011.  The 
modeling we conducted  for this proposal was very basic and simply calculated the annual per box savings that 
would be achieved if all new boxes used < 5 W when in standby/sleep mode and that boxes would be on for 7 
hours and in standby/sleep for 17 hours/day.  

 

Data, Analysis and Results  
We extrapolated national set top box installation rates and assumed there are 17 million installed boxes in 
California.  We assumed there were 6.8 million cable subscribers, 3.8 million satellite subscribers and 0.5 
million telephone company subscribers. 

The table below provides the raw data that was collected for the STBs that were measured during our study.  
For each STB we show the power consumed in both on and standby (when turned “off”) modes. 
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Duty Cycle 

We assumed a duty cycle of 7 hours on and 17 hours standby.  As there was very little difference in the power 
use between these modes, the duty cycle assumptions that we applied were not critical. 

Power Use per Mode 

The power use data in each operating mode was provided in the table above.  We present the same data in 
graphical form below which illustrates the similarity in power use levels between Active/On and Sleep modes.   
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Proposed Standards and Recommendations 
We recommend CEC establish minimum efficiency requirements for new STBs deployed in California that 
would include the following elements: 

a) Any new STB deployed in California shall not be capable of consuming more than 5W when turned off or 
when in deep sleep mode,  

b) Require new  STBs be deployed with an auto power down feature enabled such that a device that is left on 
will automatically power down to the low power deep sleep state after 4  hours of user inactivity.  (The user 
should not have to “opt in” for this feature to work, nor should the software prompt the user to turn this feature 
off) 

 

In refining this standard proposal consideration should be given to the following: 

 

 Regulated STBs shall be allowed to wake for updates, downloads, to record shows, etc provided the 
box automatically promptly (within 5 minutes?) returns to deep sleep upon completion of this activity.  
Some language will also be needed to prevent overly frequent updates that cause the box to spend too 
much time in higher power consuming modes.  CEC stakeholder discussions should be used to refine 
the specifics of this part of the proposal. 

 

 The standard should encourage, rather than discourage deployment of whole home solutions whereby 
a multi room STB would be attached to the main TV and lower power STBs (these are sometimes 
referred to as thin client STBs and would consume much lower levels of standby power than current 
devices) would be connected to the other TVs in the home.  When implemented properly, this will 
result in a decrease in overall household STB energy use even though the multi room box may 
consume higher levels of power than a conventional box.    

 

 The existing test methods developed by CEA and used by ENERGY STAR may require minor 
modifications to ensure the methodologies are  capable of properly testing/verifying the auto power 
down feature, the frequency of updates,  and the power levels a STB consumes after an update is 
completed. 
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