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Executive Summary
In 2012, the pay television industry signed the Voluntary Agreement for Ongoing Improvement
to the Energy Efficiency of Set-Top Boxes (http://www.ncta.com/energyagreement) with the goal
of increasing energy efficiency of set-top boxes while protecting rapid innovation and timely
introduction of new features. Signatories include 11 cable, satellite, and telco service providers
serving 92.68 million U.S. video subscribers, accounting for 91.8% of the market in 2014. In
2013, leading energy-efficiency advocates joined with the pay television industry in an
expanded version of the Voluntary Agreement.
One of the requirements of the Voluntary Agreement is publication of an annual report. This
report provides a summary of developments for the last calendar year. The first annual report
was published on August 15, 2014. This is the second annual report published under the
Voluntary Agreement.
Under the Voluntary Agreement, 90% of set-top boxes procured by service providers after
December 31, 2013 must meet the efficiency standards established for ENERGY STAR®
Version 3.0, referred to as the “Tier 1” requirements of the Voluntary Agreement. After
December 31, 2016, 90% of set-top boxes procured by participants must meet more-efficient
standards (referred to as “Tier 2”).
In 2014, with the procurement commitments in effect, 95% of service providers’ set-top box
purchases met the ENERGY STAR Version 3.0 or Tier 1 standards, thereby meeting the
requirements in the Voluntary Agreement.1 Service providers also reported early adoption of
Tier 22 performance levels in 62.4% of set-top boxes procured in 2014, an improvement from
the 47% reported in 2013. Progress towards the Tier 2 performance is a positive indicator.
However, the set-top boxes purchased in January 2017 will likely have significantly increased
functionality compared to products reported in 2014. These features may consume more
energy, potentially making achievement of the Tier 2 requirement more challenging.
The procurement of energy-efficient set-top boxes under the Voluntary Agreement has resulted
in a substantial decrease in the average energy consumption by the major types of set-top
boxes.3

1

Based on 2014 procurement data submitted by service providers to D+R International, Ltd.
Products indicating Tier 2 performance have been tested using Tier 1 (ENERGY STAR Version 3.0) test
procedures. The Voluntary Agreement does not require the use of Tier 2 test procedures until 2017.
3
A more detailed presentation of this data is in Table 1 below.
2
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Table ES-1
Weighted Total Energy Consumption (TEC) Average of Set-Top Boxes
Purchased in 2013 and 2014

4

Based on the improved energy efficiency of the set-top boxes procured in 2014, it is estimated
that the Voluntary Agreement reduced national set-top box energy consumption from 32 TWh in
2012 to 30.6 TWh in 2013 to 29.2 TWh in 2014, a reduction of 8.75% even as deployed stock is
believed to have increased.5 This 2.8 TWh reduction represents consumer savings of
approximately $336 million6 and prevented 1.9 million metric tons of CO2 emissions last year
alone.7 Over the first two years of the Voluntary Agreement, energy consumption is estimated
to have been reduced by 4.2 TWh, saving consumers approximately $504 million and avoiding
2.9 million metric tons of CO2 emissions.8 The energy savings and CO2 emissions reductions are
even larger when compared to estimates based on the projected unabated proliferation of digital
video recorders (DVRs) in the absence of the Voluntary Agreement.9 Against those estimates,
the improved energy efficiency of the set-top boxes procured in 2014 reduced the rate of
national set-top box energy consumption from 35.0 TWh/year to 29.2 TWh/year, avoiding 5.8
TWh in national electricity consumption in 2015. This 16.6% reduction represents an annual
consumer savings of approximately $696 million10 and prevented 4.0 million metric tons of CO2
emissions.11 The two-year estimated savings using this methodology is 8.7 TWh, which saved

4

Most DTAs purchased in 2013 and 2014 included HD and advanced video processing (AVP) capability which
increased energy usage, but 100% of the models purchased in 2014 still met the Tier 1 (ENERGY STAR Version 3.0)
energy efficiency standards.
5
Estimated stock calculated using the change in subscribership from 2012-2014.
6
Based on national average energy cost of $0.12 per kWh (April 27, 2015). Electric Power Monthly. Retrieved May 8,
2015, from U.S. Energy Information Administration, available at
http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_3.
7
Emission reductions in this report are based upon the U.S. Environmental Protection Agency’s Greenhouse Gas
Equivalencies Calculator, available at http://www.epa.gov/cleanenergy/energy-resources/calculator.html#results.
8

See D+R International, 2013 Annual Report, Voluntary Agreement for the Energy Efficiency of Set-Top Boxes (2013
Annual Report) at 14 (estimating 1.4 TWh reduction in energy usage). The emissions reductions estimated in the
2013 Annual Report have been recalculated using the EPA’s Greenhouse Gas Equivalencies Calculator; see supra
note 7.
9
This scenario assumes that the national energy consumption in 2012 was 32 TWh per year and in 2023 would be
47 TWh per year after 10 years with no Voluntary Agreement in place. The calculations assume a yearly growth rate
of 1.5 TWh per year.
10
See supra note 6.
11
See supra note 7.
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consumers approximately $1.04 billion with a prevention of 6.0 million metric tons of CO2
emissions.12
The Voluntary Agreement also contains additional commitments. A high-level summary of these
commitments and the progress made to date on each is presented below.
Light Sleep. Cable signatories committed to continuing to deploy software updates enabling
light sleep for certain models of set-top boxes already in homes and to deploying new set-top
boxes with light sleep capabilities. All cable signatories reported meeting these commitments.
Two telco signatories committed to adding a light sleep feature to their DVR set-top boxes; both
reported meeting this commitment. One telco service provider has not been able to implement
light sleep to previously deployed set-top boxes without substantially degrading the customer
experience; however, that service provider has expressed its continued commitment to
pursuing innovative solutions that reduce the energy consumption of set-top boxes during
periods of inactivity. Light sleep is not required for these set-top boxes to meet the Tier 1
requirements.
Automatic Power Down. The satellite signatories committed to including automatic power
down (APD) in at least 90% of set-top boxes purchased after January 1, 2013; they both
reported meeting this commitment.
Whole-Home Systems. Whole-home systems can result in lower overall household set-top box
energy use as homes can receive DVR capabilities on all TVs without requiring a DVR on each
one. Instead, a thin client or other set-top box consuming less energy is used on the second and
third TVs in the home. The satellite signatories committed to making whole-home systems
available to all subscribers in 2013; they both met this commitment. Telco Internet Protocol
television (IPTV) providers made similar commitments and provided whole-home capability for
every household with a DVR in 2014. Although not required by the Voluntary Agreement, cable
operators have also deployed whole-home solutions.
Next-Generation Set-Top Boxes. The cable operator signatories committed to beginning field
tests of set-top boxes that include next-generation power management by December 31, 2014.
Next-generation power management allows parts of the device to operate in a reduced power
consumption mode while still functioning with cable system architectures and meeting consumer
expectations for quick start-up time and other required functions. As noted below, trials
commenced in 2014 and remain underway in 2015.
Consumer-Facing Energy Efficiency Information. Each service provider committed to
providing reasonable access to energy efficiency information for set-top boxes purchased after
January 1, 2014, and all service providers met this commitment.
Annual Procurement Data. All service providers submitted their annual procurement reports to
the Independent Administrator on time.
Field Verification. Beginning in 2014, the Voluntary Agreement requires annual field
verification of new set-top box models counted toward the procurement commitments in 80-100
customer homes, at least 12% of which shall be in California. Intertek Testing Services, NA Inc.
conducted the testing. Intertek tested a representative group of 94 set-top boxes in 85 homes
12

See 2013 Annual Report at 14-15 (estimating 2.9 TWh reduction in energy usage).
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located in the New York City, Los Angeles, Washington, and Denver metropolitan areas
between August and October 2014. More than 12% of these homes were located in California.
The set-top boxes were tested in both “on” and “standby” modes. To account for potential
variability of conditions within a home, the Steering Committee adopted tolerance levels by
which a set-top box’s field test result may exceed a reported or permitted energy level. The
adopted tolerance levels are the lower of 10% or 20 kWh/year for set-top boxes with an onpower mode of at least 10W, and 10 kWh/year for lower-power devices. With these tolerances
applied, the test results confirmed that the energy usage of service providers’ set-top boxes in
the home is consistent with the energy information provided to consumers and is in substantial
compliance with the procurement commitments of the Voluntary Agreement.
Random Audit. The Independent Auditor is required to conduct a random audit of one service
provider’s procurement figures each year. D+R conducted an audit of one service provider’s
2013 procurements and another service provider’s 2014 procurements. D+R randomly selected
the service providers and reviewed their raw procurement data, invoice data, purchase order
data, product specification sheets, and screenshots from their purchase order systems. After
cross-checking these datasets, D+R concluded that the percentage of set-top boxes procured
by the service providers during the audit period meeting ENERGY STAR Version 3.0 (Tier 1)
was above the 90% threshold established by the Voluntary Agreement (the 90% procurement
commitment did not apply in 2013, but the audited provider nonetheless met that target).

Overview of the Voluntary Agreement
Cable, satellite, and telco service providers offer pay television to approximately 101 million U.S.
households using customer premises equipment, often referred to as set-top boxes.13 Each
device contains hardware and software to receive television programming and related services
from service providers and process them for home networks, display devices, and recording
devices. The underlying delivery network and the types of service provided vary widely among
service providers. As a result, set-top boxes operate as highly specialized components, and the
devices change frequently as the service providers introduce new services.
All set-top boxes have one thing in common: they require power to operate. In aggregate, settop boxes consumed an estimated 31 TWh of electricity in 2013, 18 percent of all residential
consumer electronics electricity consumption, and 2.2% of all residential electricity
consumption.14 To leverage the configuration of the set-top box industry to reduce the amount
of energy consumed by set-top boxes while protecting rapid innovation and timely introduction
of new features, the pay television industry crafted the Voluntary Agreement for Ongoing
Improvement to the Energy Efficiency of Set-Top Boxes
(http://www.ncta.com/energyagreement) in 2012. The 15 industry leaders who signed the
original Voluntary Agreement represent all of the major service providers, equipment vendors,
and industry organizations in the United States. Combined, these companies served 92.68
million American households in 2014, accounting for 91.8% of all multichannel video
consumers.15 The Voluntary Agreement provides a framework for the pay television industry to
deliver market-based energy efficiency gains that keep pace with technological innovation.
13

Based on data provided by the National Cable & Telecommunications Association and the Consumer Electronics
Association.
14

Urban, Bryan, Shmakova, Victoria, Lim, Brian, Roth, Kurt. 2014. Energy Consumption of Consumer Electronics in
U.S. Homes in 2013, Final Report to the Consumer Electronics Association (CEA®). Fraunhofer USA Center for
Sustainable Energy Systems.
15
Ibid.
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After extensive negotiations among the initial signatories and energy-efficiency advocates, an
expanded Voluntary Agreement that included new signatories was created in 2013. The U.S.
Department of Energy (DOE), the Natural Resources Defense Council (NRDC), the American
Council for an Energy-Efficient Economy (ACEEE), the Appliance Standards Awareness Project
(ASAP), the Consumer Electronics Association (CEA), and the National Cable &
Telecommunications Association (NCTA) announced this expansion in December 2013. The
revised Voluntary Agreement includes additional energy efficiency commitments, coverage of
whole-home multifunction gateway devices, expanded provisions for transparency and
accountability, and participation by energy-efficiency advocates in the Steering Committee for
the Voluntary Agreement.

Voluntary Agreement Objectives
The objectives of the Voluntary Agreement are to continue improvements in the energy
efficiency of set-top boxes and to foster device and service functionality while encouraging
innovation and competition. By continuing to increase set-top box energy efficiency, the
Voluntary Agreement also aims to further reduce potential environmental impacts and increase
benefits to consumers. To ensure that these objectives are met, the Voluntary Agreement states
that energy efficiency improvements should not jeopardize the intended uses and functionalities
of set-top boxes or create undue burdens or competitive disadvantages compared with other
means of distributing video programming or other programming services. Further, energy
efficiency improvements are expected to preserve or enhance the customer experience and be
sufficiently flexible to adapt to technological options and market competition while also
improving functionality, offering service enhancements, and fostering rapid innovation.
As fully realized, the signatories have estimated that the Voluntary Agreement will result in
significant consumer savings in at least three ways:
 By increasing the energy efficiency of set-top boxes. Once set-top boxes meet the Tier 2
levels, consumers will save at least $1 billion annually in energy costs compared to the
set-top boxes in use in 2012. These energy savings are equivalent to almost as much
power as that generated by three average power plants (500 MW each) annually and will
prevent 5 million metric tons of CO2 emissions per year.
 By meeting increasing consumer demand for digital video recorder (DVR) and highdefinition (HD) functionality with more energy-efficient set-top boxes. The potential rise in
consumer demand for DVR and HD set-top boxes with many features could have led to
the need for five additional power plants, as demonstrated by the difference in energy
consumption between the two base cases. That additional energy consumption is
eliminated under the Tier 2 efficiency levels of the enhanced Voluntary Agreement.
 By shifting away from a DVR for each TV to the use of whole-home set-top boxes that
share content with other TVs in the home. With the installation of whole-home systems,
the second, third, and any additional TVs use a non-DVR set-top box or thin client, both
of which use considerably less energy than a DVR. Whole-home technology has the
potential to save consumers another $1 billion per year in energy bills, save energy
equivalent to three power plants, and prevent the emission of 5 million metric tons of
CO2 per year.
To achieve these objectives, the Voluntary Agreement established commitments for the pay
television industry through 2017.

Voluntary Agreement Signatories and Steering Committee
The current signatories and participants in the Voluntary Agreement are listed below. Each
signatory and participant organization marked with an asterisk has one voting member serving
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on the Steering Committee; each signatory and participant organization marked with a dagger
has one representative who participates on the Steering Committee as a non-voting observer.
Energy Efficiency Advocates
 ACEEE*
 ASAP†
 NRDC*

Telco Service Providers
 AT&T*
 Verizon*
 CenturyLink*

Cable Service Providers
 Comcast*
 Time Warner Cable*
 Cox Communications*
 Charter Communications*
 Cablevision*
 Bright House Networks*

Other Organizations
 Cisco*
 ARRIS*
 Pace†
 EchoStar Technologies
 NCTA*
 CEA*

Satellite Service Providers
 DIRECTV*
 DISH Network*
The composition of the Steering Committee allows the Voluntary Agreement to offer a multistakeholder approach, while permitting rapid adjustments as the technological landscape
changes.
The Voluntary Agreement obligates the Steering Committee to designate an Independent
Administrator and publish an annual report. The Steering Committee designated D+R
International, Ltd. as the Independent Administrator and Auditor in 2013. D+R International
continued in this role in 2014. This report is the second annual report.
The Voluntary Agreement required that the Steering Committee meet at least quarterly in 2014.
The Steering Committee met four times in 2014 (February 25, June 19, July 24, December 4),
and subcommittees were also active during the year. The Steering Committee is obligated to
meet periodically on a mutually agreed timetable in 2015 and is meeting this obligation.
In 2014, in accordance with its commitments, Steering Committee representatives provided
updates to the U.S. Department of Energy, the U.S. Environmental Protection Agency, state
regulatory authorities, and other stakeholders regarding the implementation of the Voluntary
Agreement. Representatives of the service providers and equipment providers met with the
White House Council on Environmental Quality and policymakers on Capitol Hill.
Additional responsibilities of the Steering Committee include the following:
 Managing the Voluntary Agreement
 Hiring and managing the Independent Administrator, Independent Auditor, and field
verification contractor
 Reviewing proposals for energy allowances based on new features, which the Steering
Committee can approve, reject, or add to the Voluntary Agreement as appropriate
 Evaluating the effectiveness of the Voluntary Agreement in achieving its purposes
 Adopting new or revised efficiency measures, courses of action, and amendments to the
Voluntary Agreement as technologies advance

D+R International, Celebrating 30 years of energy efficiency expertise

Page 6

CEA and NCTA are required to provide the following two reports to the Independent
Administrator, both of which they provided on time in 2015:
 The estimated total number of U.S. residential multichannel video subscribers and the
number served by service providers participating in the Voluntary Agreement during the
reporting period (due by April 1 of each year, beginning in 2014)
 Information on progress with respect to other energy efficiency commitments (due by
May 1 of each year, beginning in 2014)

Service Provider Commitments
The primary service provider commitment is to procure energy-efficient set-top boxes.
Specifically, 90% of set-top boxes purchased after December 31, 2013 shall meet the efficiency
standards established for ENERGY STAR Version 3.0, or Tier 1. After December 31, 2016, the
Voluntary Agreement designates a new, more stringent efficiency level, designated as Tier 2.16
The procurement level requirement under Tier 2 is also 90%. Progress on these commitments is
discussed in “Progress on Procurement Commitments,” below. Service providers also made
commitments relating to light sleep, automatic power down, whole-home systems, field testing
of set-top boxes that include next-generation power management, other energy-saving
strategies, and public posting of energy efficiency information for consumers. Additional
information on these commitments is outlined in “Progress on Other Energy Efficiency
Commitments,” below. All service provider commitments are outlined in “Appendix A: Voluntary
Agreement Commitments.”

Independent Administrator and Auditor Role
The Independent Administrator and Auditor (or Independent Administrator) is a third party
appointed and overseen by the Steering Committee. Under the Voluntary Agreement, the
Independent Administrator must aggregate and compile confidential procurement data
submitted by service providers and provide a draft report to the Steering Committee by May 31
of each year. With the service provider commitments in effect, the Independent Administrator
must also assess whether there is substantial compliance with the service provider procurement
commitments. If these commitments are not met, the Independent Administrator has the
authority to take appropriate action following the procedures set out in the Voluntary Agreement.
The Independent Administrator has committed to conducting a random audit of one service
provider’s procurement figures each year. The results of the 2013 audit were not available
when the 2013 report was published; the final 2013 audit report is presented in Appendix D-1.
The final 2014 audit report is presented in Appendix D-2.

Field Verification
The Steering Committee selected Intertek Testing Services, NA Inc. to perform field verification
of the energy usage of selected set-top boxes in 80-100 homes per year to ensure set-top
boxes are performing as reported, beginning in 2014. The first round of field verification testing
was conducted between August and October 2014, with 94 set-top boxes tested in 85 homes in
the New York City, Los Angeles, Washington, and Denver metropolitan areas. The test results
submitted by Intertek to D+R confirmed that the energy usage of service providers’ set-top
boxes in the home is consistent with the energy information provided to consumers and is in
substantial compliance with the procurement commitments of the Voluntary Agreement, with
allowances for expected variability of conditions within a home.

16

Tier 2 allowances are similar to ENERGY STAR Version 4.1.

D+R International, Celebrating 30 years of energy efficiency expertise

Page 7

The objective of the Field Verification testing is to compare usage in homes to the modal power
and annual energy use values reported by the Service Providers to the Independent
Administrator. The data provided by Intertek showed that, in aggregate, the test results were
almost identical to the TEC values reported by the service providers in their 2013 annual
reports, but individual devices frequently tested slightly below or above the reported amounts.
Upon further study, the Steering Committee determined that a tolerance above reported TEC
levels is warranted to account for potential variability of conditions within a home. The Steering
Committee adopted a tolerance of the lower of 10% or 20 kWh/year for set-top boxes with an
on-power mode of at least 10W, and 10 kWh/year for lower-power set-top boxes. After
reviewing the test results and application of these tolerance levels, D+R found that none of the
tested set-top boxes that were counted as Tier-1 compliant for the 2014 procurement
commitment exceeded the Tier 1 Maximum Allowable TEC when tested in the field. After the
tolerance levels were applied, three models exceeded the energy usage values posted on
service provider websites, but none by more than 5 kWh/year. Based on these results, one
service provider revised the energy usage figure for that model on its website and in its 2014
annual report, and the other two models remain under study and will be retested in the field in
2015.

Increased Energy Efficiency of Set-Top Boxes
Table 1 highlights the progress made by the signatories toward increased energy efficiency for
each set-top box product category.
Table 1: Weighted Average Typical Electricity Consumption for Major Set-Top Box Categories

Progress on Procurement Commitments
Under the Voluntary Agreement, 90% of set-top boxes procured by participants after December
31, 2013 must meet the efficiency standards established for ENERGY STAR Version 3.0 (Tier
1). This is the second year in which the procurement commitment has been evaluated, but the
first in which the procurement commitment is in force. All service providers who signed the
D+R International, Celebrating 30 years of energy efficiency expertise
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Voluntary Agreement submitted procurement data for 2014 on time. These providers are Bright
House Networks, LLC, Cablevision Systems Corp., Charter Communications, Inc., Comcast
Cable Communications, LLC, Cox Communications, Inc., Time Warner Cable Inc., AT&T
Services, Inc., CenturyTel Broadband Services, LLC (d/b/a CenturyLink), Verizon
Communications, Inc., DIRECTV, LLC, and DISH Network LLC. Details about the set-top boxes
purchased by these providers are provided in Appendix B: Set-Top Boxes Purchased by
Voluntary Agreement Signatories in 2014. Of the eleven service providers, only one did not
meet the 90% procurement requirement in 2014. One of that service provider’s primary set-top
boxes unexpectedly did not meet the Tier 1 standard. However, after a successful software
update in January 2015 improved the device’s energy efficiency, the model does now meet the
Tier 1 standards. In accordance with the Voluntary Agreement and the Operating Procedures
previously adopted by the Steering Committee, the Independent Administrator developed a
remedial plan with that service provider that is currently under review by a panel of Steering
Committee members that includes an Energy Advocate representative. The Independent
Administrator will monitor and measure the provider’s compliance with the terms of the
approved remedial plan. As of June 2015, approximately 95% of the service provider’s 2015
set-top box purchases have met the Tier 1 standards.
Overall, service providers met their commitment to have more than 90% of purchased units
meet the ENERGY STAR Version 3.0 (Tier 1), as shown in Table 2. The overall percentage of
units meeting the ENERGY STAR Version 3.0 (Tier 1) commitment rose from 85% in 2013 to
95% in 2014.
Table 2: 2013 and 2014 Voluntary Agreement Signatory Set-Top Box Procurement

Service providers committed to having 90% procurement of set-top boxes meet Tier 2 after
December 31, 2016. Although Tier 2 procurement commitments are not yet in effect,
D+R International, Celebrating 30 years of energy efficiency expertise
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participants have been encouraged to accelerate adoption. Based on the data provided by
service providers, an estimated 62.4% of set-top boxes purchased in 2014 meet Tier 2
performance levels, an increase from 47% in 2013.17 Product types included in this percentage
are DVRs, digital transport adapters (DTAs), non-DVRs, and thin clients. This progress toward
Tier 2 performance should be balanced against the expectation that set-top boxes purchased
closer to the Tier 2 effective date in January 2017 may have significant increased functionality
and energy demands over products reported in 2014. For example, new products may include
ultra-HD resolutions, more advanced video compression capability, increased recording
capacities, and increased processing power, all of which may increase energy demands.
To accommodate the introduction of new set-top box features, the Voluntary Agreement allows
service providers to demonstrate compliance using custom allowances for features or
capabilities that are not included in current allowances. The Steering Committee can, at its
discretion, propose appropriate allowances based on these requests. In 2014, no service
providers made energy allowance proposals to the Steering Committee.
Pursuant to the Voluntary Agreement, in June 2015 the Steering Committee reviewed the
Additional Functionality TEC Allowance for DOCSIS 3.0 8x4 mode and greater and determined
that it should retain the existing allowance and review it again before the end of 2016.

Progress on Other Energy Efficiency Commitments
The Voluntary Agreement established other energy efficiency commitments, some of which are
specific to certain industries or providers.

Light Sleep
Light sleep is the capability to reduce energy consumption of the set-top box during extended
periods of inactivity (typically four hours) or at specific times. The cable operator signatories
committed to continue the deployment of software updates enabling light sleep to certain
models of deployed DVRs that were placed in service prior to the Effective Date of the Voluntary
Agreement and are capable of implementing light sleep with commercially reasonable efforts.
These software updates reduced set-top box TEC, because the set-top boxes enter a lowerpower mode when not being used. The resulting energy savings are reflected in the energy
consumption figures provided in the service provider annual reports.
In the data submitted for the 2013 annual report, cable operators reported that by the end of
2013, they had downloaded light sleep capability to approximately 14.3 million set-top boxes. In
2014, cable operators downloaded light sleep capability to an additional 6.8 million set-top
boxes, for a total of 21.1 million set-top boxes with light sleep capability.
Two telephone signatories’ DVR set-top boxes include a light sleep feature in which the hard
disk drive stops spinning during periods of inactivity. One telco service provider has not been
able to implement light sleep to previously deployed set-top boxes without substantially
degrading the customer experience; however, that service provider has expressed its continued
commitment to pursuing innovative solutions that reduce the energy consumption of set-top
boxes during periods of inactivity.

Automatic Power Down
Automatic power down (APD) monitors parameters related to viewing and user activity. If the
parameters indicate that no user activity or viewing is occurring, APD enables the device to
17

Products indicating Tier 2 performance have been tested using Tier 1 (ENERGY STAR Version 3.0) test
procedures. The Voluntary Agreement does not require the use of Tier 2 test procedures until 2017.
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transition to an off or sleep mode. The two satellite signatories – DISH and DIRECTV –
committed that, effective January 1, 2013, at least 90% of new set-top boxes purchased will
include an APD feature with a default value of four hours or less. In 2014, 100% of the set-top
boxes purchased by DISH and DIRECTV were reported to meet this requirement.

Whole-Home Systems
Whole-home set-top boxes use home network interfaces (HNIs) to share content with other
video client devices over a high-bandwidth home network. HNIs enable consumers to receive
the following functions while consuming a fraction of the energy required by stand-alone fully
featured set-top boxes with built-in tuners and DVRs:
 Shared DVR functionality to set-top boxes without DVR capability
 Transcoding to serve a variety of customer-owned video devices
 Channel tuning capabilities to thin client devices that do not need to connect directly to
the service provider’s headend
The satellite signatories committed to making energy-efficient whole-home servers and clients
available to all current and new subscribers in 2013. Each did so. In 2013 and 2014, DIRECTV
and DISH offered nationwide availability of their DIRECTV “Genie” (www.DIRECTV.com/genie)
and DISH “Hopper” and “Joey” (http://www.dish.com/hopper) whole-home DVR servers and
clients, and these energy-saving devices have been widely adopted by consumers. DIRECTV’s
whole-home solution reduces energy consumption by more than 40 percent relative to the
ENERGY STAR certified three-room whole-home architecture DIRECTV offered just a few
years ago.
AT&T and CenturyLink made similar commitments to deploy energy-efficient whole-home
DVRs. During 2014, they provided whole-home DVR capability for all of their subscriber
households equipped with a DVR. More information about AT&T’s whole-home DVR service is
available at https://www.att.com/shop/u-verse/total-home-dvr.html and details about the
CenturyLink whole-home DVR service can be found at http://www.centurylink.com/prismtv.
Verizon committed to offering and deploying whole-home service and clients as appropriate
and, in April 2014, the company launched the FiOS Quantum whole-home system. Information
about this system is available at http://www.verizon.com/home/fiosquantumtv.
Although not required by the Voluntary Agreement, cable operators have also deployed new
whole-home solutions. For example, more than 1.7 million Comcast customers have both an X1
DVR and additional Comcast set-top boxes, which enables them to use the X1 whole-home
capabilities to perform recording and playback functions from their non-DVRs rather than
needing additional DVRs. Time Warner Cable has equipped millions of its deployed set-top
boxes with multimedia over coax (MoCA), which makes them capable of supporting wholehome DVR functionality. Cox increased the number of new whole-home installations by nearly
50% in 2014 over 2013.

Consumer-Facing Energy Efficiency Information
All service providers committed to provide subscribers and potential customers with reasonable
access to energy efficiency information for set-top boxes purchased since January 1, 2014.
This information makes it easier for consumers to learn about energy-efficient set-top boxes and
typical set-top box energy consumption. All providers have met this commitment, and this
information has been posted and is available to consumers as shown in Appendix C. However,
in some cases, this information was difficult to locate. Service providers have been working to
enhance the accessibility of such information on their websites, for example by optimizing
related terms in their search tools.
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Next-Generation Set-Top Boxes
The cable operator signatories committed to begin field tests of set-top boxes that include nextgeneration power management by December 31, 2014. Next-generation power management
allows parts of the device to operate in a reduced-power consumption mode while still working
with cable system architectures and meeting consumer expectations for quick start-up time and
other required functions. Four cable signatories commenced trials in 2014 and two others
intend to begin trials in 2015. To protect confidentiality, in mid-2015, each cable service
signatory individually met with the energy-efficiency advocate signatories to provide qualitative
briefings on its current plans and progress achieved to date. The energy-efficiency advocates
have indicated their satisfaction with the briefings and their interest in future updates on the
cable service signatories’ progress on this commitment.

Other Energy-Saving Strategies
In addition to the commitments described above, signatories will evaluate other ways to save
energy. For example, Verizon has implemented a dormant/off mode for selected components in
its whole-home FiOS Quantum system when not in use. CenturyLink sought input from vendors
on energy-saving features, including deep sleep, as it selects next-generation set-top boxes for
availability to customers. Comcast launched a cloud DVR service that enables its customers to
record and watch recorded programming on client and retail devices without an energyconsuming hard disk drive in the home.

Viewing Without Set-Top Boxes
The signatories continue to enable their customers to watch video programming without the use
of set-top boxes at all. Consumers have downloaded more than 51 million multichannel video
programming distributor (MVPD) apps for viewing MVPD programming on tablets, smartphones,
game consoles, PCs, Smart TVs and other devices as described in the 2013 report, all without
the use of a set-top box.18 Year-over-year viewing of online TV video content grew by 388%
from June 2013 to June 2014.19 A 2014 industry report found that 70% of video watched on
tablets is long-form content of more than ten minutes, and mobile and tablets together
accounted for more than 38% of time played, a 114% increase from 2013.20 Viewing on mobile
and tablet devices has become so significant that Nielsen is adjusting its audience
measurement methodologies to account for it.21 Though there is rapid growth in viewing without
set-top boxes, the television remains the primary device of choice for consuming content across
all demographics.22 While these trends are relevant to the energy use involved in pay-TV video
entertainment, estimating the energy implications is beyond the scope of the Voluntary
Agreement and this annual report.

18

See http://xyo.net (each app entered separately for each platform (Android, iPhone, etc.) to calculate the total
number of app downloads).
19
Adobe, U.S. Digital Video Benchmark Report: Adobe Digital Index Q2 2014 (Oct. 20, 2014) at 3, available at
http://www.cmo.com/content/dam/CMO_Other/ADI/Video_Benchmark_Q2_2014/video_benchmark_report-2014.pdf
(“Online TV growth accelerates in 2014: 388% YOY growth for online TV video consumption.”).
20
Ooyala’s Q4 2014 Global Video Index, http://go.ooyala.com/rs/OOYALA/images/Ooyala-Global-Video-Index-Q42014.pdf.
21

See Op-Ed, Megan Clarken, EVP, Neilson, “Nielsen Calls For Industry To Adopt New Ratings Standards,” Media
Daily News (Nov. 14, 2014), available at http://www.mediapost.com/publications/article/238149/nielsen-calls-forindustry-to-adopt-new-ratings-st.html (proposing new methods for audience measurement given that “more and more
video content is being viewed outside of the [existing measurements] via different devices, including connected TV
technologies like Apple TV or Roku boxes, gaming consoles and digital devices, PCs, tablets and smartphones”).
22
Nielsen, “Devices proliferate, but viewing preferences depend on what and where we are watching.” (April 14,
2014), available at http://www.nielsen.com/us/en/insights/news/2015/devices-proliferate-but-viewing-preferencesdepend-on-what-and-where-we-are-watching.html.
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Signatories were instrumental in promoting EPA’s adoption in 2014 of a new “thin client
capability” definition in the ENERGY STAR Version 7.0 television specification for connected
televisions that have implemented the RVU Alliance (www.rvualliance.org) and/or VidiPath
(www.dlna.org) industry standards. Thin client capability allows connected televisions to
replace set-top boxes in homes. This has the potential to benefit consumers, as typical thin
client products in the market consumed 50 kWh/year, compared to 179.4 kWh/year for DVR
products and 103.3 kWh/year for non-DVR products.

Impact on National Energy Consumption
In 2012, service providers began working with energy advocates to estimate the energy
consumption of set-top boxes and the number of units installed in subscriber households. Using
service provider and energy advocate reports and data on product trends, signatories
developed two base case scenarios. These base cases are published in the Voluntary
Agreement. The first base case, shown in Table 3, represents the market in 2012.
Table 3: Base Case – 2012 Estimated Energy Consumption

The second base case, shown in Table 4, represents a scenario in which DVR growth continues
to follow the growth trends leading up to the first base case. This scenario is meant to reflect the
energy consumption of the market in 2023. The second base case is an estimate of national
energy use if the energy efficiency commitments defined in the Voluntary Agreement are not
implemented and DVR proliferation continues unabated following a linear growth pattern. In
terms of annual energy consumption, the number of set-top boxes without DVR capability
versus those with DVR capability deployed in households is significant; DVR set-top boxes
consume more energy because they need non-volatile storage, such as a hard disk drive.
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Table 4: Base Case – Estimated Energy Consumption – High-DVR Proliferation

Each base case was developed based on historical data available at the time it was developed.
The base cases may not be reflective of 2014 product procurement splits for various service
provider types. Going forward, product mixes may continue to vary from the base case.

Comparison to First Base Case Scenario
To gauge the Voluntary Agreement’s impact on energy consumption at the national level, D+R
estimated energy savings over the first base case. To do this, D+R used changes in video
subscriber levels across the major segments (presented in Table 5) to estimate changes in settop box stock levels.
Table 5: Percent Change in Subscriber Levels from 2012 to 2014

By multiplying these percentages by the unit data presented in Table 3, D+R arrived at the total
2014 stock levels shown in Table 6. The 2013 unit estimates are included as a reference point.
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Table 6: Estimates of Total Units in the Market in 2013 and 2014

These figures are estimates. Under the terms of the Voluntary Agreement, D+R does not
collect a census of deployed legacy equipment. Though the signatories purchased 11 million
more set-top boxes in 2014 than in 2013, the model described below assumes that newly
purchased devices replace existing devices, rather than increase the deployed stock. The
service providers have explained that this reflects a relatively stable number of pay-TV
subscribers, retirement of older (less energy-efficient) and broken equipment, replacement of
older devices to satisfy consumer demand for new devices in a competitive marketplace, and
loss of small units like DTAs, which are often not returned when consumers cancel service.
The estimate produced by this model serves as a sound basis for reporting overall gains in
national energy efficiency, but the signatories will continue to evaluate options for estimating
overall stock for future annual reports.
The next step in estimating national energy consumption was to account for products procured
in 2014. To arrive at the existing and new stock split, D+R subtracted 2014 set-top box
procurements from the total units listed in Table 6. In general, D+R assumed that each new
product replaced a product of the same type (i.e., new DVRs replaced existing DVRs).
However, satellite thin clients, telco thin clients, and multi-service gateways were not included in
the base case scenarios. Thin clients and DTAs do not offer DVR capabilities, so D+R assumed
that these product types replaced non-DVRs. Multi-service gateway set-top boxes have greater
capability than thin clients, so D+R assumed that these products replaced DVRs. While these
assumptions do not account for households upgrading from a non-DVR to a DVR, D+R also
made no assumptions about whole-home DVRs eliminating the need for additional DVRs.
Figure 1 presents the breakdown of new and existing stock for each set-top box category.
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Figure 1: Existing Stock Versus New Procurements in 2014 (Percent of Units)

This yielded two sets of stock – new and existing – each with its own TEC values. The weighted
average TECs for the existing and new stock are shown in Table 1.
Multiplying the number of units by the TEC produces the estimated national energy
consumption shown in Table 7.
Table 7: National Energy Consumption for New and Existing Stock
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As Table 7 shows, the improvements in energy efficiency spurred by the Voluntary Agreement
have had a large impact on national energy consumption. The Voluntary Agreement reduced
national energy consumption from 32 TWh/year to in 2012 to 30.6 TWh in 2013 to 29.2
TWh/year in 2014, a reduction of 8.75%, despite an increase in the number of set-top boxes in
the market. This 2.8 TWh reduction represents consumer savings of approximately $336
million23 and CO2 emission savings of 1.9 million metric tons.24 Over the first two years of the
Voluntary Agreement, energy consumption is estimated to have been reduced by 4.2 TWh,
saving consumers approximately $504 million and avoiding 2.9 million metric tons of CO2
emissions.25

Comparison to Second Base Case Scenario
The first base case is a snapshot of the market at the end of 2012 and, as such, provides the
basis for calculating energy consumption for 2013. The second base case reflects the projected
energy consumption of the market in 2023 without the Voluntary Agreement and with unabated
DVR proliferation. This provides two national energy consumption data points: 32 TWh/year for
2013 and 47 TWh/year for 2023. Because the second base case is based on a linear growth
trend for DVR units and energy consumption, D+R calculated the annual incremental increase
in national energy consumption by dividing the change in national energy consumption (47
TWh/year – 32 TWh/year = 15 TWh/year) by the number of years elapsed (2023 – 2013 =10
years), yielding an increase of 1.5 TWh per year.
The 2014 procurement data submitted by service providers represents the stock at the end of
2014 and, therefore, the national energy consumption for 2015. To evaluate progress compared
to the second base case, D+R calculated the national energy consumption for 2015 under the
second base. To calculate 2015 national energy consumption, D+R added the incremental
energy consumption increase (1.5 TWh per year) to the 2014 baseline national energy
consumption (33.5 TWh/year),26 arriving at 35 TWh/year. As noted in Table 7, the national
energy consumption calculated for 2015 based on the 2014 procurement data is 29.2 TWh/year.
This means the improved energy efficiency of the set-top boxes procured in 2014 will avoid 5.8
TWh in national energy consumption in 2015. This 16.6% reduction represents consumer
savings of approximately $696 million27 and CO2 emissions savings of 4.0 million metric tons.28
The two-year estimated savings using this methodology is 8.7 TWh, which saved consumers
approximately $1.04 billion with a prevention of 6.0 million metric tons of CO2 emissions.29
These savings are more dramatic because the second base case represents a scenario that the
Voluntary Agreement was developed to prevent. This scenario does not take into account the
many changes that are expected to occur in the market between now and 2023, such as
increased whole-home viewing.

23
24

See supra note 6.
See supra note 7.

25

See D+R International, 2013 Annual Report, Voluntary Agreement for the Energy Efficiency of Set-Top Boxes
(2013 Annual Report) at 14 (estimating 1.4 TWh reduction in energy usage).
26
2014 baseline national energy consumption calculated by adding 1.5 TWh to the 2013 baseline national energy
consumption of 32 TWh.
27
See supra note 6.
28
See supra note 7.
29
See 2013 Annual Report at 14-15 (estimating 2.9 TWh reduction in energy usage).
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Conclusion
To achieve its objectives, the Voluntary Agreement establishes commitments for the pay
television industry through 2017. In 2014, all of the cable signatories and two of the three telco
signatories met their commitments with respect to light sleep. The satellite signatories
committed to including APD in at least 90% of set-top boxes purchased after January 1, 2013; in
2014, 100% of the set-top boxes purchased by these signatories met this commitment. They
also met their commitment to making whole-home systems available to all subscribers in 2013.
Telco providers made similar commitments, which they met. All service providers met their
commitment to provide reasonable access to energy efficiency information for set-top boxes
purchased after January 1, 2014, and are signatories are working to improve the accessibility of
this information.
Under the Voluntary Agreement, 90% of set-top boxes procured by participants after December
31, 2013 must meet the energy standards of ENERGY STAR Version 3.0, or Tier 1. All but one
service provider met this commitment, with 95% of 2014 set-top boxes purchased meeting the
ENERGY STAR Version 3.0 (Tier 1) standards. Voluntary Agreement participants demonstrated
early adoption of Tier 2 performance levels, with an estimated 62.4% of set-top boxes
purchased in 2013 achieving Tier 2 performance levels. One service provider audited in 2014
for its 2013 purchases was confirmed to be in compliance. Another service provider was
audited in 2015 for its 2014 purchases and was also confirmed to be in compliance.
The signatories also reduced energy consumption through successful implementation of
strategies to download light sleep capability to existing devices, including automatic power down
feature in set-top boxes, and offering whole-home DVR functionality to reduce the number of
energy-consuming hard drives in the home. They are working toward additional savings by field
testing set-top boxes that include next-generation power management.
The first year of field verification was successful, with all 94 set-top boxes tested performing
within the permissible range of the Tier 1 standards. The Voluntary Agreement reduced
national energy consumption of set-top boxes from 32 TWh/year in 2013 to 29.2 TWh/year in
2014, a reduction of 8.75%, even as deployed stock is believed to have increased. This 2.8
TWh reduction represents consumer savings of approximately $336 million and CO2 emissions
savings of 1.9 million metric tons. Over the first two years of the Voluntary Agreement, energy
consumption is estimated to have been reduced by 4.2 TWh, saving consumers approximately
$504 million and avoiding 2.9 million metric tons of CO2 emissions. These energy savings are
even larger when compared to projections based on unabated proliferation of DVRs as may
have occurred in the absence of the Voluntary Agreement. Against those projections, the
improved energy efficiency of the set-top boxes procured in 2014 will result in reduced national
energy consumption in 2015 from 35 TWh/year to 29.2 TWh/year, avoiding 5.8 TWh in national
energy consumption. This 16.6% reduction represents consumer savings of approximately $696
million and CO2 emissions savings of 4.0 million metric tons. The two-year estimated savings
using this methodology is 8.7 TWh, which saved consumers approximately $1.04 billion with a
prevention of 6.0 million metric tons of CO2 emissions.
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Appendix A: Voluntary Agreement Commitments
Table 8 lists the commitments of the various signatories to the Voluntary Agreement along with
the status of the signatories’ progress toward that commitment.
Table 8: Voluntary Agreement Commitments
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Appendix B: Set-Top Boxes Purchased by Voluntary Agreement
Signatories in 2014
Table 9 lists the set-top boxes purchased by Voluntary Agreement signatories in 2014. Please note that
the same model could have variances in TEC for several reasons, including differences in reported
versus calculated TEC (see note a), enabling of different product features, and/or deployment of the
device by service providers running different software. ENERGY STAR Version 3.0 (Tier 1) calculates
maximum allowable TEC for a product using the base type allowances outlined in Table 10 and the
feature allowances outlined in Table 11. Table 11 also includes descriptions of the features abbreviated
in Table 9 in the “Claimed Allowances” column. ENERGY STAR Version 3.0 has rules for how to claim
feature allowances, so the column for claimed allowances lists only the features used when calculating
the maximum allowable TEC for the specific product.
The Excel template used to collect product data used algorithms to calculate maximum allowable TEC
according to the ENERGY STAR Version 3.0 rules and the service provider reported features before
assessing whether a product met ENERGY STAR Version 3.0 (Tier 1). Service providers had the
opportunity to review Table 9 multiple times to ensure that the data presented here is accurate.
Procurement data submitted by service providers is subject to one random audit per year and the
Steering Committee has the option to direct the Independent Administrator to conduct additional audits
as necessary. Set-top boxes are subject to field verification of energy performance data. An asterisk
has been added to those units that have been evaluated through field verification in 2014.
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Table 9: Set-Top Boxes Procured by Voluntary Agreement Signatories in 2014
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Table 10 presents the base allowances for set-top boxes under ENERGY STAR Version 3.0 (Tier 1).
Table 10: Set-Top Box Allowance
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Table 11 defines the features listed for set-top boxes and outlines the feature allowances under
ENERGY STAR Version 3.0 (Tier 1).
Table 11: Set-Top Box Feature Allowances
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Appendix C: Consumer Set-Top Box Energy Efficiency
Information
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Appendix D-1: 2013 Procurement Audit Report
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Appendix D-2: 2014 Procurement Audit Report
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