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Introduction

The set-top box (STB) market has grown and changed significantly over the past five years.  Industry experts forecast increasing sales as models evolve in complexity and offer consumers additional features.  The STB is evolving in a technology arena where initiatives are underway to increase the understanding of power management technology and electronic component efficiency.  The energy/industry community has developed a mature level of experience in delivering creative programs that strategically target the electronics end use, and there is currently an Energy Star specification for STBs under revision.  The research efforts in this project will focus on next generation issues in STBs, but we will be involved in the current Energy Star process as well. 

This STB market assessment has five objectives: highlight applicable definitions, overview the market, describe interface technologies, summarize energy savings potential, and provide guidance on the remaining areas of the STB task.

Definitions

Digital STB.  A general term to cover a consumer electronic device that receives and decodes digital video signals from one or any combination of satellite, cable, broadcast and/or internet protocol (IP) service, and presents the decoded video to a display and/or recording device via one or more analog and/or digital interfaces for consumption by an end user (CEA-2022). 

Common STB types

In today’s STB market, there are five common types of digital STBs listed below.  We include information for cable, IP, satellite, and terrestrial in this assessment.  

We do not include information on thin-client STBs due to limited data availability.  We also do not include standalone personal video recorders or game consoles based on the above definition of digital STB.

Cable STB.  A STB whose principal function is to receive television signals from a broadband, hybrid fiber/coaxial, community cable distribution system and deliver them to a consumer display and/or recording device (CSA C380-08 modified). 

Internet Protocol (IP) STB.  A STB whose principal function is to receive television/video signals encapsulated in IP packets and deliver them to a consumer display and/or recording device (CSA C380-08). 

Satellite STB.  A STB whose principal function is to receive television signals from satellites and deliver them to a consumer display and/or recording device (CSA C380-08). 

Terrestrial STB.  Any STB whose principal function is to receive television signals over the air (OTA) and deliver them to a consumer display and/or recording device (CSA C380-08).   Digital Television Adapters (DTAs) are a subset of the terrestrial STB market.  A DTA receives terrestrial (over the air) digital signals and converts them to an analog output suitable for analog TVs. DTAs do not provide digital signal output (EPA 2007).   
Thin-Client/Remote
.  A STB that is designed to interface between a Multi-Room STB and a TV (or other output device) that has no ability to interface with the Service Provider directly and relies solely on a Multi-Room box for content. Any STB that meets the definition of Cable, Satellite, IP or Terrestrial STB is not a Thin-Client/Remote STB (EPA 2008).

Technology Components

Conditional Access.  The encryption, decryption, and authorization techniques employed to protect content from unauthorized viewing. CableCARD and Downloadable Conditional Access (DCAS) are examples of this technology (US EPA 2008). 

Data Over Cable Service Interface Specification (DOCSIS).  An international suite of standards that define interface requirements for cable modems involved in high-speed data and video/audio content distribution over cable television systems (US EPA 2008).

Common Enhanced Functionalities

In addition to a base functionality (receiving, decoding, and presenting digital video signals to a display), today’s boxes commonly offer consumers additional features.  These features include extended media content, advanced interfaces, media storage, and enhanced resolution.  Common functionalities are listed below.

Additional Tuners.  An additional tuner provides a second source of media content either from a physically separate A/V input or from the primary input (used concurrently); they need not be for the same source media type.  For example, a device with additional tuners has the ability to tune into two or more separate streams of video simultaneously and place those on separate outputs - outputs being either physical outputs, picture-in-picture, or recording mechanisms (EPA 2008).

Advanced Home Network Interface.  An advanced network interface such as WiFi, MOCA, etc. that allows a STB to interface with external devices through a network (EPA 2008). 

Advanced Video Processing.  Advanced methods for video encoding, transcoding and decoding. Examples include, but are not limited to, H.264/MPEG 4 and SMPTE 421M (EPA 2008). 

CableCARD.  A plug-in card that complies with the ANSI/SCTE 28 interface that is inserted into a Digital Cable Ready device to enable the decryption of premium services and provide other network control functions. Also know as a “Card” or a “Point of Deployment” (POD module). CableCARD(TM is a registered trademark of CableLabs® (CSA C380-08 modified). 

Digital Versatile Disk (DVD).  An optical disc storage media format that can be used for data storage, including movies, with high video and sound quality (EPA 2008). 

Digital Video Recorder (DVR).  A device that stores video in a digital format to a rewritable disk drive or other non-volatile storage media local to the unit.  The term covers DVR functions integrated in a STB; it does not include software for personal computers that enables video capture and playback to and from the computer’s data storage nor does it include server based DVR capabilities (EPA 2008). 

High Definition Resolution.  Video output with resolutions greater than 480i/p (EPA 2008).

Multi-Room STB.  A STB that meets the definition for Cable, Satellite, IP or Terrestrial STB above and is capable of providing independent content to multiple TVs within a single family dwelling.  Products can also handle gateway services to multi-subscriber scenarios (EPA 2008 modified). 

Removable Media Player.  A device, such as a DVD player, whose primary purpose is the decoding of digitized video signals on a DVD (EPA 2008). 

Removable Media Player/Recorder.  A device, such as a DVD recorder, whose primary purpose is the production or recording of digitized video/audio signals on a DVD (EPA 2008).

Common Operational Modes

STB power consumption is generally characterized by two modes:

On/Active.  An operational state in which the STB is actively delivering one or more of its principal functions and some or all of its applicable secondary functions (EPA 2008). 

Sleep.  A state in which the STB has less power consumption, capability, and responsiveness than in the On/Active state (EPA 2008).  The STB may enter a Sleep state from the On/Active state after: 

· the STB receives a notification from the user to enter a sleep state via a power button press on a remote control or front panel of the unit, or through an electronic signal or data packet received via a digital interface on the STB; or 

· the STB auto powers down to a Sleep state.  The energy consumption after auto power down to Sleep and after a user-initiated power down to Sleep may, or may not be, equivalent.  Auto power down is defined as the capability to automatically switch from the On state to a Sleep state after a period of time without user input.
Total energy consumption (TEC).  TEC is an assessment tool used by program designers/implementers that provides flexibility to approach the issue of energy efficiency while retaining a comparable metric to assess performance.  For STB, TEC is calculated in terms of energy use over a year for a typical user (kWh/year) rather than power (watts) for on and sleep modes (EPA 2008).
The current ENERGY STAR Version 2.0 set-top box specification assesses TEC through three primary equations, which are based on product functionality.

· A base TEC for a model with no automatic power down 

· A base TEC for a model with automatic power down

· A TEC for a model with a DVR, removable media playback, or removable media playback with record capabilities.  The final TEC for these models also depends on the presence of the automatic power down capability

Market Overview

Global Set-top Box Market

Strategy Analytics reported that 2007 global sales of digital STBs topped 100 million (102.4 M), an annual increase of 12%.  IPTV's market share rose to 5.9%, compared to 3.6% in 2006.  Cable's share also rose to 36.2%, while satellite and terrestrial shares declined.  For 2008 the report predicted a surge in demand for digital terrestrial STBs, driven by the impending switch-off of analog broadcasting in the US.  By 2012 annual global sales of all digital TV STBs are projected to reach nearly 200 million units.  Added value services such as high definition TV, digital video recording and Internet video are expected to drive STB growth (Strategy Analytics 2008).
United States (U.S.) Digital Cable Market

Table 1 shows the breakdown of the cable subscriber market.  Approximately 52% of cable subscribers have a cable STB in their home.  90% of subscribers with a cable STB have a digital STB installed in their home.  Unlike direct broadcast satellite subscribers, not all cable subscribers have a STB.  Cable STBs are required for subscribers with non-cable ready TV sets (relatively rare as new TVs have both analog and digital cable TV receivers), subscribers to premium channels such as HBO, and subscribers who have signed up for digital cable video services, advanced voice or data services and some interactive TV services (In-Stat 2007).  There may be more than one cable STB in a house (and some have both cable and satellite).

	Table 1. U.S. Cable TV Subscriber Households with Cable Set Top Boxes

	US Cable TV Subscriber Households with Cable Set Top Boxes
	

	US Cable Subscriber Households (CSHH)
	69.1 million
	

	US CSHH with Cable Set Top Boxes
	35.9 million
	

	US CSHH with Digital Cable Set Top Boxes
	32.3 million
	

	Total US Installed Base of Cable STBs
	52.4 million
	

	Total US Installed Base of Digital Cable STBs
	48.5 million
	

	Source: In-Stat 2007
	
	


There are five major cable providers listed below (Cadmus 2008):

Comcast
· 24.1 million basic video subscribers
· 15.2 million digital video subscribers
· 24.6 million digital set-top boxes in fleet
 
Time Warner
· 13.3 million basic video subscribers
· 8 million digital video subscribers
Cox Communications

· Approximately 6 million total customers 
Charter Communications
· Approximately 5.7 million customers
 
CableVision

· 3.1 million basic video customers
· 2.6 million digital video customers
 
In the cable TV equipment industry, the most important cable set top box manufacturers have historically been Motorola and Scientific-Atlanta.  While the two companies continue to be the top two suppliers of digital cable set top box unit shipments, their worldwide market share decreased in 2006 as digital cable box shipments from Chinese manufacturers increased dramatically (In-Stat 2007).  Table 2 shows 2006 market shares for the top 10 manufacturers.
	Table 2. 2006 Manufacturer Worldwide Market Shares:  Digital Cable Set Top Boxes

	Manufacturer
	 
	Unit shipments 
	 
	Market Share

	 
	 
	(000s)
	 
	 

	Motorola
	 
	8,490
	 
	31%

	Scientific Atlanta
	 
	4,965
	 
	18%

	Coship
	 
	3,650
	 
	13%

	Skyworth
	 
	1,920
	 
	7%

	Thomson
	 
	1,700
	 
	6%

	Jiuzhou
	 
	1,500
	 
	5%

	ChangHong
	 
	1,150
	 
	4%

	ADB
	 
	825
	 
	3%

	Samsung
	 
	700
	 
	3%

	HUMAX
	 
	520
	 
	2%

	others
	 
	2,160
	 
	8%

	Total
	 
	27,580
	 
	100%

	Source: In-Stat 2007
	
	
	
	


Figure 1 shows the worldwide unit shipments of cable STBs over the period 2005-2011
.    

Figure 1.  Worldwide unit shipments of cable boxes
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Source: In-Stat 2007
The market experienced rapid growth in 2006 and is expected to stabilize through 2011.  The growth was driven mostly by China (the largest cable market with over 100 million subscribers) who shipped nearly 10 million digital units to subscriber households in 2006 alone.  After spiking in 2006, In-Stat forecasts that shipments will increase again in 2008 and then fluctuate modestly through 2011.  
Figure 2 shows the breakdown of worldwide digital cable STB shipments by geographic region.  North America accounts for about 40% of worldwide shipments.
Figure 2.  Worldwide unit shipments of digital cable boxes by region
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Source: In-Stat 2007

2006 growth in the North American market was due to the transition to digital cable service, competition to attract high-value customers by offering feature rich boxes, and the reduction in average product placement lifetime from 5 years to about 2 to 3 years (In-Stat 2007).  This reduction in lifespan is due to subscribers upgrading to more advanced high-end digital STBs. 

Table 3 looks at the market segmentation of digital cable boxes by feature.  Advanced digital cable STBs offer modem, PVR, HD or a combination of features.  Note that in Table 3, the sum of modem, PVR and HD units exceeds the total advanced digital box shipments since some boxes have a combination of features and are counted twice.  In-Stat reports that by mid-2007 the majority of advanced digital boxes will offer an integrated cable modem. The modems are becoming an important component for operators to roll out advanced two-way interactive services to their digital cable TV subscribers. Among these services, both VOD and other IP-based video services currently rely heavily on an embedded cable modem in a subscriber’s digital set top box.  In-Stat reported that the segment of PVR-enabled STBs are expected to grow modestly throughout the forecast period as manufactures rely on these products to provide high profit margins that can subsidize their basic digital models.  North American demand is driving growth in this category.  Similar to PVR-enabled boxes, In-Stat forecasts growth in HD-capable cable set top box unit shipments due to demand in the North American market (In-Stat 2007).

	Table 3. Digital Segmentation Forecast:  Basic Cable Set Top Boxes vs. Advanced Cable Set Top Boxes, 2005–2011 (Thousands)

	 
	2005
	2006
	2007
	2008
	2009
	2010
	2011

	Basic Digital STBs
	9,535
	19,510
	20,310
	22,855
	20,760
	20,245
	20,795

	Advanced Digital STBs
	6,045
	8,070
	7,925
	8,045
	8,380
	8,740
	9,305

	     -with cable modem
	3,558
	6,065
	7,060
	8,025
	7,285
	7,540
	8,420

	     -with PVR
	4,130
	5,525
	5,180
	5,390
	5,600
	5,945
	6,280

	      -HD capable
	4,630
	6,545
	6,370
	6,640
	7,110
	7,555
	7,610

	   Total
	15,580
	27,580
	28,235
	30,900
	29,140
	28,985
	30,100

	Source: In-Stat 2007
	
	
	
	
	
	
	


The IP STB market

The IP STB market almost doubled in 2007 as more boxes were needed to supply the new telco TV service subscribers.  North America was one of the fastest growing regions, as AT&T ramped up the pace of installations throughout the year.  The impact of these subscribers was even greater on the IP market as most subscribers need multiple boxes (In-Stat 2008).  

Current standards in development:

The Alliance for Telecommunications Industry Solutions’ (ATIS) IPTV Interoperability Forum (IIF) is developing standards for quality-of-service/experience, digital rights management, and interoperability (taken directly from In-Stat 2008). 

Open IPTV Forum (Ericsson, France Telecom, Nokia Siemens, Panasonic, Philips, Samsung, Sony, Telecom Italia, Alcatel Lucent, Amino Communications, Deutsche Telekom, Huawei, LG Electronics, Sun Microsystems, Telefonica, TeliaSonera, Tilgin, Verimatrix, and ZTE Corporation): goal of developing an IPTV solution that could be plug-n-play for end users and facilitating IPTV services beyond TV and VOD.  Other players include Digital Living Network Alliance (DLNA) and Home Gateway Initiative (HGI) (taken directly from In-Stat 2008).

The DSL Forum: standards that impact the telco TV market. TR-069 is the standard developed by the DSL Forum for remote management of modems and gateways, including auto-provisioning. TR-069 is a standard protocol developed by the DSL Forum that enables communication between customer premises equipment (CPE) and auto-configuration servers. The communications will enable auto-configuration, dynamic service provisioning, monitoring, and diagnostics. In December 2007, the DSL Forum announced approval of TR-135, which outlines the data model for remote management of digital TV functionality on set-top boxes. Some of the goals of TR-135 are to offer performance monitoring of set-top boxes to improve the quality of service and to enable status monitoring by an auto configuration server. The reason for these remote management capabilities is to reduce the number of truck rolls for the operator (taken directly from In-Stat 2008).

The following are key manufacturers of IP STBs with North American markets:

· Advanced Digital Broadcasting (ADB)

· Amino

· Celrun

· Cisco/Scientific Atlanta

· Motorola

· Thomson

Figure 3 shows historic and projected IP STB shipments 2004-2012.  North America currently accounts for 3 million units in 2008, about 25% of the worldwide total. The majority of these IP set-top boxes were used by AT&T for their U-Verse deployment. Approximately 60% of North American shipments in 2008 were high definition units with no DVR.  Approximately 35% of North American shipments in 2008 featured a DVR.  North America averages three IP STBs per subscriber household with only one of those STBs featuring a DVR (In-Stat 2008). North American shipments are expected to increase to 4 million units in 2010.  

Figure 3.  Worldwide Shipments of IP Set-Top Boxes
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Source: In-Stat 2008
U.S.  Direct Broadcast Satellite (DBS) Market

The digital satellite market is comprised of two major providers: DISH network (13.8 million subscribers) and DirecTV (16.8 million subscribers) (Cadmus 2008).  Each of the 30 million subscribers has an average of 1.7 STBs per household, which results in an installed base estimate of 51 million digital satellite STBs (Cadmus 2008).  Figure 4 shows unit sales of satellite boxes (1997-2007).  Unit sales increased rapidly from 2002-2004 and have been on a downward trend through 2007 due to large growth in the cable STB market (Appliance Magazine 2007).  Figure 5 shows the percentage of the market with DVR features and with HD recording capability (CEA 2007a).  Through 2010, we expect the market to trend towards more feature-rich models with DVR and HD capabilities.

Figure 4.  Unit Sales of Satellite Boxes (1997-2007)
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Notes:

1) 1997-2006 data is from Appliance Magazine 2007

2) 2007 is projected sales (2007p) and is from CEA 2007a

Figure 5.   Percentage of Satellite STB Sales* with Digital Video Recorder and HD Recording Capabilities
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Notes:

1) Data is from CEA 2007a

2) * CEA Market Data represents % sales of the satellite and standalone PVR market combined with HD and DVR features.  We are using this data as a proxy for the satellite STB market.

U.S. Terrestrial Set-top Box Market

Our focus in this category is on digital TV adapters.  According to CEA, in 2007 there were 13.5 million households relying solely on over the air (OTA) programming.  Each OTA household has an average of 2 sets and there are an additional 9.5 million OTA televisions in cable and satellite households.  As of December 2006, CEA estimates a total of 36.7 million OTA televisions in the U.S.  Due to the natural product replacement cycle, CEA estimated that there will be 25 million OTA sets in the U.S. at the time of the February 2009 digital conversion.  Based on a consumer survey, it was estimated that 33% of OTA owners will use the government coupon to purchase a DTA (projected sales of 8.25 million units) (CEA 2007b). 

Set-Top Box Connections and Features Summary

STBs can be categorized in several ways.  The primary categories relate to their primary input: cable, satellite or IP (internet protocol).  STBs are available that output video to standard definition televisions (SDTV), high definition televisions (HDTV) or both.  Another primary category used by manufacturers is whether or not the set top box has a digital video recorder (DVR).  This is sometimes also referred to as a personnel video recorder (PVR).  These are used to record programs for viewing at a later time.

STBs can come with a variety of connection capabilities.  See the table below for a list of connection types.

	Video
	RF coaxial
	Includes audio

	
	Composite
	

	
	S-Video
	

	
	Component (YPbPr)
	

	
	IEEE 1394
	Includes audio

	
	HDMI
	Includes audio

	Audio
	RF coaxial
	

	
	Audio composite
	Left and right speakers

	
	Optical S/PDIF
	Supports Dolby

	
	Coaxial S/PDIF
	Supports Dolby


In the Appendix, we compiled an inventory of interfaces and features available on a sample of cable, IP, and satellite set-top boxes.  We considered models available of leading manufacturers including Cisco, Motorola, Scientific Atlanta, and Dish Network.

Energy Consumption and Energy Efficiency Potential

This section includes energy consumption and savings estimates for digital cable, digital satellite, and IP boxes.  We focused our energy analysis on these three product types since they offer the majority of market energy efficiency potential over our analysis period (2008-2015).  We include national STB energy consumption and potential savings as well as estimate the portion of the national savings that can be realized in California.  We created four scenarios to explore energy savings for STB boxes:

· Frozen efficiency case: our conventional unit energy consumption (UEC) is held constant throughout analysis period

· Reference case: forecast accounts for portion of new units that meet ENERGY STAR Version 2.0 set-top box specification

· Alternative Policy 1 case: forecast account for portion of new units that meet ENERGY STAR Version 2.0 specification at a 75% market penetration rate

· Alternative Policy 2 case: reflects Alternative Policy 1 market penetrations and higher per unit savings (15% better than ENERGY STAR).

Underlying all scenarios are the unit energy consumptions (UECs) for conventional vs. ENERGY STAR and the ENERGY STAR unit energy savings (UESs) (Table 4-6).  These estimates are based Sanchez et al. 2008.

Table 4.  UECs for Conventional Set-Top Boxes

	Conventional UEC (kWh/year)
	Cable
	IP
	DBS

	Tuner Only 
	159
	90
	149

	Tuner & HD
	209
	149
	212

	DVR no HD 
	289
	225
	288

	DVR and HD 
	344
	275
	338

	Market Average 
	193
	185
	247


Table 5.  UECs for ENERGY STAR Set-Top Boxes

	ENERGY STAR  UEC (kWh/year)
	Cable
	IP
	DBS

	Tier 1

	Tuner Only 
	113
	54
	111

	Tuner & HD
	148
	98
	159

	DVR no HD 
	196
	131
	203

	DVR and HD 
	236
	166
	238

	Market Average 
	136
	112
	178

	Tier 2 

	Tuner Only 
	60
	41
	66

	Tuner & HD
	72
	59
	87

	DVR no HD 
	98
	83
	113

	DVR and HD 
	110
	95
	125

	Market Average 
	69
	69
	98


Table 6.  UESs for ENERGY STAR  Set-Top Boxes

	ENERGY STAR  UEC (kWh/year)
	Cable
	IP
	DBS

	Tier 1

	Tuner Only 
	46
	36
	38

	Tuner & HD
	61
	51
	53

	DVR no HD 
	93
	94
	85

	DVR and HD 
	108
	109
	100

	Market Average 
	57
	73
	69

	Tier 2

	Tuner Only 
	99
	49
	83

	Tuner & HD
	137
	90
	125

	DVR no HD 
	191
	142
	175

	DVR and HD 
	234
	180
	213

	Market Average 
	124
	116
	149


In 2008, we estimate that STBs consumed 20 TWh in the U.S given a total base stock of 110 million units.  This is in agreement with the 2006 estimate published by Roth et al. (2007) of 20 TWh.  In a frozen efficiency scenario, we estimate that the US consumption of set-top boxes would increase to 35 TWh in 2015 with the base stock increasing to nearly 135 million units.  Our reference case scenario reflects the impact of the ENERGY STAR Version 2.0 Set-top Box specification with a best-estimate program penetration of 22% for cable and satellite (2009-2015) and 38% for IP (2009-2015).  Our program penetrations are based on estimates of provider participation at the time of finalization of the specification and they are conservative as we hold them constant throughout our forecast period.

With these assumptions, our reference case scenario projects that US STB consumption will increase to 30 TWh in 2015.  This is consistent with the Energy Information Administrations estimate of 30 TWh for 2015 (US DOE 2008).  Our “Alternative Policy 1” case reflects an increase in ENERGY STAR program penetration to 75% for all cable, satellite and IP (2009-2015).  Under Alternative Policy 1 case, we estimate that STB consumption will increase to 21 TWh in 2015.  Our “Alternative Policy 2” case reflects an increase in ENERGY STAR program to 75% as well as a unit energy savings equivalent to “15% better than ENERGY STAR.”  Under this scenario, we project that STB energy consumption will decline slightly to 19 TWh in 2015 (Figure 6).

Figure 6.   U.S. Total Energy Consumption of Set-top Boxes
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In terms of potential national energy savings (2009-2015), the frozen efficiency case results in 16 TWh greater use than the reference case. The Alternative Policy 1 case would save 34 TWh compared to the reference case, and Alternative Policy 2 would save 42TWh compared to the reference case (Table 7).  We estimated savings for California by scaling using the percentage of population in California to the US population (12%) according to the US Census data for 2006.

Table 7.  Estimated Electricity Savings for Set-top Boxes (GWh/year)
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STB Task Next Steps

The scope of the set-top box task has changed due to dramatic changes in the STB market and because of some redirection of funds towards tasks further along in the standardization process (Energy Efficient Ethernet in task 2.2.1 and Proxying in task 2.2.2).  We initially proposed selecting a “typical” STB to represent the technologies, functionalities, and features most frequently encountered.  Using this STB as a base case, we planned to apply technical improvements and estimate energy savings.  Unfortunately the concept of a “typical” box is becoming undermined by changes in both technologies and business models.  In short, no single, typical STB, could adequately represent the diverse product mix now appearing; similarly, the energy savings from modifications will have declining relevance to the whole market.

We now believe that a more fruitful approach to saving energy in STBs is to focus on the STB network, that is, the STB and its communication links (we prefer to think of it as the “STB eco-system” to reflect the more complex interdependencies).  We can’t be sure which products will make up that ecosystem—although it will almost certainly include at least one STB and at least one display—but we are confident that they will be exchanging digital information (and possibly even low-voltage DC power).  

Therefore we propose that that the next steps in our project look like this:

1. Survey “upstream” connection types (i.e., to the content source) for their power requirements and for communication that takes place when no media content is being viewed or requested for recording.  Assess the issues the communication raises for power requirements for the balance of the device (other than the interface)

2. Survey data and network “downstream” interfaces (i.e., to distribute content to other electronic devices) found on current, and especially new, STBs.  This will principally be a matter of counting the number and presence of wired interfaces on the front and back of products, and gleaning wireless interface presence from other sources.  In addition, we will compile anecdotal data about usage of interfaces from professionals in the CE business and informal surveys (such as with retail salespeople).

3. Develop a plan to evaluate any potential changes in how communications are handled, how the protocols might be changed, or how new protocols could be designed, with maximum energy savings in mind.

It is clear that the STB task requires a reevaluation, and we believe that the greatest savings will be found by addressing the networking issues involved.  This is an entirely new approach to reducing the energy use of STBs, and this work has just started.  The early state of the STB task combined with the near complete standards process in other tasks suggests that it is best to shift funds from this task to the more mature tasks to ensure successful completion of standards in progress.  The STB task as outlined above will prepare us to seek follow on funding to address the problems we find in the course of our study. 

Summary
The set-top box market is a growing end use category with annual global sales expected to reach nearly 200 million units (Strategy Analytics 2008).  The cable, satellite, and IP markets are comprised of a select group of manufacturers with large market shares.  Over the next five years, unit shipments are expected to continue to migrate towards models that provide value added services such as HD, digital recording, and internet video.  These high feature digital set-top boxes offer a significant opportunity for energy efficiency improvements.  We estimate that set-top boxes today consume 20 TWh, with energy consumption increasing to 30 TWh in 2015 (reference case scenario).  In our most aggressive policy case, we project that 58 TWh can be saved over the period 2009 to 2015 by increasing unit shipments of high efficiency products to 75% of the market and achieving an efficiency level of 15% higher than ENERGY STAR. 
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Appendix 1.  Summary of STB Connections and Features
Cable Set Top Boxes (Connections)
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Cable Set Top Boxes (Features)
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Digital Satellite Set Top Boxes
	Category
	Manufacturer
	Model Name
	Model
	DVR
	Tuners
	phone line 
	high speed internet
	wireless remote extender capable

	HD
	Dish network
	High definition ViP DuoDVR
	622
	Y
	2
	Y
	Y
	 

	 
	Dish network
	DISH 322
	119941
	 
	2
	 
	 
	 

	 
	Dish network
	DISH 625
	134941
	Y
	2
	 
	 
	Y


* No data available for DirecTV

IP Set Top Boxes (Connections)
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IP Set Top Boxes (Features)
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� The report to the CEC/PIER program is part of the Energy Efficient Digital Network research project


� Due to the limited data availability, thin client/remote units are not included in this market assessment.


� Data is from In-Stat 2007, 2005 and 2006 are actual sales, 2007-2011 are projected sales.  The 2007 projection for cable is lower than 2007 sales reported by Strategy Analytics 2008.
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