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Preface

This Preparatory study on “Simple Set Top Boxes” is in support of the directive 2005/32/EC
of the European parliament and of the Council of 6 July 2005.

The main objective of the directive is to establish a framework for the setting of eco-design
requirements for energy-using products (EuP).

The methodology developed by VHK for the European Commission (MEEUP2005)
is followed.

The report is based on discussions, presentations and documentation from core
stakeholders and is made available, for comment and input, to all stakeholders,
through the web-site:

www.ecostb.org

and

www.ecostb.com

All comments and input will be shown to and discussed with the European Commission.
They may be shown in the final report without identification of the source unless that is
specifically agreed.
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1 Task 1: Definition

1.1 Introduction

Less than two decades ago Television or TV was synonymous with analogue terrestrial

television. As new distribution channels developed, such as satellite TV and cable TV the

demand for adaptors to link the new broadcasting technology to the existing TV and VCR

equipment started to grow. These converters were the first set-top-boxes to be added to the

existing TV-set by the consumer. Set-top-boxes opened the door to new broadcasting

systems for the consumer (and to higher electricity bills as well)

The simple set top boxes (STBs) considered in this study are an intermediate technology to

keep existing analogue television equipment functioning in the transition to digital

broadcasting. These products will be required for a limited period only. Current schedules1

predict an end to analogue terrestrial television broadcasting in Europe by 2015, with South-

east Europe regions likely to be the last to switchover. At that stage the number of simple

STBs required to convert analogue television equipment will start a dramatic decline and

products already installed will probably be disposed of when the associated analogue

television equipment is replaced. The set top box will still exist as a product genre to provide

high functionality to basic television equipment as new broadcasting and home networking

technologies emerge.

This study focuses on terrestrial (DVB-T), Satellite- (DVB-S), Cable- (DVB-C). The primary

purpose of these simple STBs is to allow legacy analogue television equipment to receive

basic and additional digital broadcasting services in the transition to full digital television

broadcasting. Digital television tuner/demodulators that require an add- on processing

platform, such as those in USB stick form factor for personal computers are not part of this

study.

1) Source EBU and DigiTag
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For robustness the qualification is, can manufacturers modify the STB design in such way

that:

a) the STB does not meet the accepted product definition on which eco-design criteria is

based and therefore need not comply with related regulatory parameters

b) the modification costs are less than the costs needed to meet the regulatory criteria.

A closed definition runs high risks of being circumvented by products that have some func-

tionality that is not included in the definition. The CEC definition is closed (by the words ‘sole

purpose’) but in this case the risks are minimized because the same definition will be used

in a subsidy program and therefore it is not likely that condition b) will be fulfilled.

But also a more open definition, e.g. the EU Code of Conduct, can be avoided by jumping to

the next category of functionality, the complex STB. An allowance table makes this more dif-

ficult, because adding functionalities from the allowance table does not bring the STB

outside the “simple” definition; it merely allows some extra power consumption for the added

functionalities. Furthermore, in both the Code of Conduct and the Australian Standard the

(total) extra power consumption allowed is limited. So, whatever functionality from the

allowance table is added, the total consumption of the STB in standby active mode should

not be higher than e.g. 15 W.

However, in principle the naming simple suggest that complex boxes exist, which – by

definition – will be outside the scope of regulation for simple boxes.

The flexibility refers to the question; is the definition flexible enough to cope with functional

and technological trends? What is complex today can be simple tomorrow and in general,

regulation cannot be changed overnight and should be stable for a longer period, so that it

can be used as a design guidance for STB developers and manufacturers.

What are the trends expected for simple STB? In the near future, to take full advantage of

the usable lifetime of TVs and video recorders with analogue tuners, simple STB will be

used to enable the reception of digital TV broadcasting. However, it is likely that recording

functions will be included and it may have a return channel for interactive applications. The

return channel would not necessarily be Internet based; it can be PSTN or GPRS. An

important trend in the simple STB will be the move to High Definition television broadcast

reception and output. Significant stocks of standard definition simple STB are likely to be

replaced by High Definition versions in the switchover period.

As the broadcasting infrastructure in each European member state switches from analogue

to digital, TVs will have integrated tuners and decoders to receive these broadcasts. The

simple STB, marketed with the prime function of converting digital broadcast signals to
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analogue signals will rapidly become obsolete. STBs that provide many functional features

to enhance the basic TV functions will still have a significant market, but as argued later,

may usually fall under the definition of a complex STB.

The conclusion regarding the risk assessment on current definitions of simple STBs is, that

these are not robust or flexible enough to be used in product categorisation for, say,

regulation. Either they are closed and therefore easy to circumvent or they draw an arbitrary

line between simple and other (complex) STBs, which can become obsolete with technology

and market changes.

So how to solve this problem? In the next section a possible solution is provided.

The basic rules for a viable definition are:

1. The STB manufacturer is the addressee of regulation because potential regulation

targets tangible products.

2. Regulation should only target those issues that are in the control of addressee (in

this case the STB manufacturer).

3. Regulation is to be based on the functionality that is (actually) provided to the end

user

Potential consequences of these rules are

1. The functionality that is specified by another party (other than the manufacturer)

defines the boundary between simple (regulated) and complex (not yet regulated)

STBs. For example: Conditional Access (CA) and always-on (AO) functions.

2. The principle of efficient design and efficient components should be supported by

means of an allowance table for added functions.

3. Potential (but not used) functions should not qualify.

The availability of conditional access (CA) and STB functions that need to be always on

(AO) are important differentiators between simple and complex STB.

So the definition of simple STBs is given by the absence of any conditional access (CA)

module. Simple STBs just offer no CA. Throughout this study the products that meet this

definition of “Simple Digital TV Converters” are referred to as “Simple STBs”.

There is one problem remaining with this definition: There are - by this definition - simple

STBs including hard disks for time shift purposes and there are simple STBs with integrated

DVD-player coming to the market. To solve this problem simple STBs with additional

integrated and not removable storage components as hard disks are simple STBs with an

additional feature, i.e. with extra allowances for these features. Combo products integrating

exchangeable media, as DVD-players or others, are not covered by the definition of Simple

STBs.
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[CISPR 20:2002 + A1/02]

[EN 55020:2002 + A1/03] Electromagnetic immunity of broadcast receivers and associated

equipment.

[CISPR 24:1997 + A1/01 + A2/02]

[EN 55024:1998 + A1/01 + A2/03] Information technology equipment – Immunity

characteristics - Limits and methods of measurement

[IEC 61000-3-2:2000]

[EN 61000-3-2:2000] Electromagnetic compatibility (EMC) Part 3-2: Limits- Limits for

harmonic current emissions (equipment input current up to and including 16A per phase)

[IEC 61000-3-3:1994 + A1/01]

[EN 61000-3-3:1995 + A1/01] Electromagnetic compatibility (EMC) Part 3: Limits Section 3:

Limitation of voltage fluctuations and flicker in low-voltage supply systems for equipment

with rated current * 16A per phase and not subject to conditional connection

Surge Testing

[EN 55024] Surge testing

For the purposes of this preparatory study only the standards directly relating to environ-

mental performance as defined in the MEEUP methodology are considered relevant and

these are specifically for power consumption testing.

International standards

EN/IEC 62301:20005. “Household Electrical Appliances, Measurement of Standby Power”

The scope of the standard is the measurement of electrical power consumption in the

Standby mode. The standard is not limited to consumer electronics, but can be used to

measure power consumption in low power mode of all electronic appliances. Useful

guidance is given on metering requirements and methodologies for low power

measurement. This standard is currently under review.

IEC 62087:2002 / EN 62087:2003 “Methods of measurement for the power consumption of

audio video and related equipment”

The scope of the standard includes the specification of methods of measurement of the

power consumption of digital terrestrial, digital cable and digital satellite STBs and the

definition of the different modes of operation relevant to the power consumption. Test

conditions and signals are covered in detail but the methodology does not extend to

STBs with integrated recording or DVD playback capability.

Industry Association Standards (USA)

CEA-2013-(A) “Digital STB Background Power Consumption”. The scope of CEA-2013 is:

Measurement and maximum limit of Standby Mode ONLY for digital STB.CEA-2013

defines maximum background mode (SLEEP state) energy consumption of basic digital
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STBs, whose primary function is video reception and delivery. SLEEP state energy

consumption is important since Digital STBs spend large amounts of time in this state

when consumers are not watching television. CEA-2013 also provides a detailed SLEEP

state power measurement specification and procedure, which is included in Annex A.

CEA-2013 Annex A can be used as the test method for specifying SLEEP state power of

any STB, including types with advanced features. Measurement methods defined in

CEA-2013 are applicable to both basic and advanced STB types.

Since the three standards mentioned were developed with a different working group briefs it

is worth summarising and comparing the key operating modes and test conditions

Comparison of IEC 62301 – IEC 62087 – CEA 2013 where relevant to STB Power

Consumption Testing

EN/IEC 62301 IEC 62087 CEA-2013

Measurement Modes:
Standby

Measurement Modes:
Disconnected, Off, Standby
Passive, Standby Active low,
Standby Active high, On.

Measurement Modes;
Off, Sleep, On.

Temperature:
23 degrees
+/-5 degrees C.

Temperature:
15 to 35 degrees C
with 20 degrees C preferable.

Temperature:
22 degrees C
+/-4 degrees C.

Instrument accuracy:
10W or less, 0.01W.
10W up to 100W, 0.1W.
Greater than 100W, 1W.

Instrument accuracy:
Not given

Instrument accuracy:
Resolution to be 0.1W or better.
True power watt meter preferred.

Not specific to STBs
but detailed methodology
on low power measurement

Specific to digital television STBs
with detailed coverage of test
signals and external loads

Specific to digital television STBs
Includes Treatment of parasitic
peripherals, such as LNBs and
security cards

Three primary Test Standards should be considered in the power requirement testing of

“Simple “STBs:

o EN/IEC 62301 for guidance on low power (standby) testing (it was noted that this

Standard is concluding a revision process)

o IEC 62087 for guidance on product set- up and test conditions (it was noted that the

STB part of this has just commenced a revision process)

o CEA – 2013 for guidance on product set-up

The following test methodology is recommended for the on-mode and standby mode testing

of Simple STBs with and without HDD or other digital TV transport stream storage features.

Test conditions should be those given in IEC 62087

Test measurements should follow the guidance given in IEC 62301 “Appliances –

Measurement of Standby Power”, for both standby passive mode and on-mode. Particular

reference should be made to the guidance given in this standard on power metering

methodology and meter specifications for given load stability characteristics.
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For on mode and standby mode the conditions and methodology quoted in IEC 62087

should be used. For metering both on mode and standby mode the methodology in IEC

62301 should be used. Both standards IEC 62087 and IEC 62301 are under review. The

latter will be formally published as an updated standard in 2008. IEC 62087 will be reviewed

for STB testing from 2008 and the existing standard should be used in the meantime.

The product should be tested at the mains voltage for the European Market (230VAC) under

the voltage fluctuation and harmonic content limits given in this standard.

The product should be tested with the manufacturers default settings. It should be receiving

a locally modulated or off air digital TV signal. It should be connected to a TV receiver

displaying picture and reproducing sound from that signal. Where the STB TV connection

interface and format has a choice of standards, the highest standard should be selected for

the on-mode measurement (e.g. High Definition, rather than Standard Definition where

relevant and for baseband video component rather than composite connection where

relevant) Power should not be drawn in both standby and on-mode testing from signal

interfaces providing power to external devices (e.g. LNBs, active antennas, USB devices)

As a reference for tests available, the results of five test runs by Stiftung Warentest

concerning STBs are displayed below with their relevant results.

Satellite STBs November 2005 (STBs as they were available in Germany in 2004.) 4

STB 1 2 3 4 5 6 7 8 9 10 11 12 13 14

hard
disk HD HD HD HD HD

middle
price

600 450 450 229 400 50 150 105 89 99 40 89 89 79

standby
W 2,8 7,4 5,3 5,8 12,5 1,4 3,0 7,5 7,2 7,8 6,8 7,2 10,1 12,9

Terrestrial STBs (DVB-T) March 2006 5

STB 1 2 3 4 5 6 7 8 9 10 11 12 13

hard
disk

HD HD HD HD

middle
price

125 93 96 117 80 186 74 68 69 190 465 209 400

standby
W

0,7 2,8 2,4 4,7 6,8 13,9 8,4 8,8 9,0 1,6 6,4 8,3 17,3

4) Stiftung Warentest: test 11/2005 p. 42-46
5) Stiftung Warentest: test 3/2006 p. 44-57
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Satellite and cable (c) STBs (DVB-S / DVB-C) November 2006 6

STB 1 2 3 4 5 6 7 8 9 10 (c) 11 (c)

hard disk HD HD HD HD

middle
price 465 128 185 590 168 37 124 41 58 150 147

standby
W 0,2 4,0 7,9 9,6 1,7 1,7 5,0 5,9 6,4 2,5 4,5

On-mode
W

22,5 12,5 17,3 23,5 7,6 6,4 12,8 11,4 10,7 6,0 6,0

Terrestrial STBs (DVB-T) March 2007 7

STB 1 2 3 4 5 6 7 8 9 10 11 12

hard disk HD
DVB-T

+DVB-S
HD HD

middle
price 149 59 100 79 95 45 89 140 160 184 520 360

standby
W 2,3 3,8 4,6 6,2 3,4 4,0 4,2 13,8 0,6 8,0 5,7 12,5

On-mode
W

6,8 5,9 5,1 7,3 4,4 5,1 4,8 14,8 5,3 14,2 22,7 18,3

Satellite STBs November 2007 8

STB 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

hard disk HD HD HD HD

middle
price

120 60 60 138 100 109 79 89 149 99 299 370 400 179 230

standby
W 2,5 0,9 0,7 3,1 2,1 6,9 7,7 5,8 8,4 8,4 14,5 3,9 7,3 9,0 13,3

On-
mode W 8,7 7,1 7,1 7,7 6,2 11,1 11,8 10,9 11,3 13,0 15,0 24,5 11,3 20,3 23,4

Table 1.1: Tests Results of Stiftung Warentest

6) Stiftung Warentest: test 11/2006 p. 42-46
7) Stiftung Warentest: test 3/2007 p. 42-46
8) Stiftung Warentest: test 11/2007 p. 55-59





Simple Digital TV Converters (Simple Set Top Boxes)

Simple STBs Report Page 19/137

Summary of requirementsCountry Programme Scope

Max Passive
Standby

Max Active
Standby

Max
Active/on

Other

Program
Type

Date

Complex
STBs

3 W 7 W (C)
6 W (T, D)
8 W (S)
+ FAs to limit
of 15W

Digital TVs
with
integrated
receiver and
decoder

1.5W 8 W (C)
7 W (T)
9 W (S)
+ FAs to limit
of 16W

Analogue
PVR

3 W 6 W

Simple STBs
(no CA)

2 W 7 W
(C, T, D)
10 W (S)

Simple STBs
(High
Definition
TV) – SD o/p

2 W 11 W
(C, T, D)
14 W (S)

EU European
Code of
Conduct for
Digital TV
Services

Simple STBs
(High
Definition
TV) – HD o/p

2 W 12 W
(C, T, D)
15 W (S)

Voluntary
Agreement

Current to
31.12.2007

Terrestrial
7 W

(+ 4##) W or
less

Cable
7 W

Satellite
10 W

(+ 4##) W or
less

IP (DSL)
7 W

(+ 4##) W or
less

GEEA 11 Group for
Energy
Efficient
Appliances
(Reference:
CE03-2007)

Digital to
analogue
converters
(simple
converter
boxes)

2 W # or
less

(+ 4##) W
(+ 2###) W
or less

TV with
integral pay
TV set-top
box

8 W
+ FAs to limit
of 15W

Simple
digital-to-
analogue
converter
box for
terrestrial
signals

1 W 8 W + FAs to
limit of 15 W

Korea Energy Boy
Standby
Power
Program

Pay TV set-
top box box

1 W
(optional)

8 W + FAs to
limit of 15 W

Endorse-
ment Label

Replaces
current
requirement
from
01.7.2007

11) GEEA Group for Energy Efficient Appliances
## The allowance of 4 W is for simple converters for High Definition TV services (both
Standard Definition and High Definition output).
### If the DSL box includes the ADSL modem then there is an additional 2 W allowance in on
mode (this allowance is valid only for DSL boxes
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2.2. Generic Economic Data

2.2.1 EU Trade Statistics

The basic statistical information available from EUROSTAT gives just rough numbers for

production, import and export. A problem is that in the Eurostat statistics, Simple Digital TV

STBs or even digital TV STBs are not classified. Since there is no category for Simple STBs

the data available from Eurostat is not useful in the quantification of the volume of Simple

STBs in operation within the EU. The only two Prodcom-Codes relevant are “Tuner blocks

for CTV/VCR” and “SAT boxes.12” It is acknowledged that the process of detailed product

categorisation and the collation of related data, in Eurostat, often falls far behind products

incorporating fast developing technologies and functions. Eurostat gives no data qualifying

digital STBs and is unlikely to ever subcategorise these to the level of simple STBs.

Since Eurostat data is not available in the necessary quality, other sources of market data

and product stock detail have been analysed for this study.

2.2.2 Production Base of Simple STBs

While it is not possible to gain quantitative Simple STB data from Eurostat some qualitative

information from the Eurostat data can be used to show TV-related product manufacturing

and trade. From the data the growing volume of TV- related devices or STB components

manufactured in Europe since 2000 is identifiable as well as the countries contributing to

this manufacturing. Since the number of STB manufacturers in most EU countries is very

low, the production data of these manufacturers is suppressed in the statistical data for

reasons of confidentiality.

Eurostat data shows that the production bases for TV tuners and Satellite receivers are not

distributed evenly over all EU countries. The countries with a relevant recorded production

base in 2006 are: France, Germany, United Kingdom, Denmark, Portugal, Belgium,

Lithuania, Hungary and Bulgaria.

A growing amount, particularly of simple STBs is manufactured in the Pacific Rim area, with

by far the largest production base centred in the Peoples Republic of China. At present most

digital STBs “Made in China” are basic STBs for satellite and terrestrial broadcasting. China

12) The VHK-methodology states that the product categories to be assessed in base cases must be
possible to identify in the market figures. This complicates the study if, as suggested in the VHK
methodology Eurostat is the to be the key source for market information. For the digital TV STB
Eurostat is very poor if not irrelevant in categorising and providing market information for this kind
of product. As a general observation the main weaknesses of the data in PRODCOM for fast
developing CE products are:
1 Data for the different countries are only available from their entry into EU
2 For countries with few manufacturers, the production figures are hidden due to rules within

Eurostat (competitive secrecy). This means that some countries show negative values for new
equipment.
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produced more than 17 million digital STBs in 2004, which is about 35 % of the total

worldwide market. As the demand for DVB-T and DVB-C in both China and the rest of the

world intensifies, the Chinese digital STB production is expected to increase at a rate of

21% per annum over the next few years and is forecast to reach 56 million units by 2010.

China is expected to supply more than 50 per cent of the worldwide market for digital STBs

by the end of this decade.

In 2004 there were 6 ODMs / OEMs13 and 62 STB manufacturers in China with products

that could be categorised as low end Simple STBs. The large majority of STBs

manufactured in China are for the export market and in 2005; this comprised 70% of total

STB production.

Intense competition has driven the shop counter price of STB products to their lowest level

since manufacturing started. Several major names in International manufacturing have left

the product sector. Specialist manufacturers with long-term design expertise going back to

the analogue STB market still flourish but tend to concentrate on complex STB products.

The simple STB market is shifting more and more to suppliers sourcing their products

through the ODM / OEM process. The manufacturing base for this process is rapidly

centring on the peoples Republic of China.

In parallel with the shift from traditional TV manufacturers to suppliers using their own brand

for distributing the STBs the bulk of STB retailing is moving from traditional Audio/TV outlets

to computer stores, supermarkets, food discounters and others. These outlets can order and

sell quickly, very large volumes of comparatively low cost products. This retailing trend has

reduced the selling price of simple STBs to a very low level and has put intense pressure on

manufacturing cost and quality.

2.2.3 Trade of Simple STBs

Simple STBs are traded between EU countries. It is known that import into respective

countries peaks rapidly during the introductory phase of digital broadcasting and levels off

gradually with occasional peaks driven by digital service publicity. The final peak occurs

when analogue service switch-off becomes imminent. From industrial sources the following

figures are available: In 2004, the global turnover of STBs was 90 million units. The turnover

in the European market was 26 million units, of which, 50% were used to receive free

television broadcasting.

13) ODM: Original Design Manufacturer, OEM Original Equipment Manufacturer
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Country

Households

with TV

x 1,000

Terrestrial

in %

Potential

Market

x 1,000

FTA Start

Analogue Switch

Off

(ASO)

Transition

Period

Ireland 1,350 37 % 499 (2015)

Netherlands 6,700 1 % 67 yes 18 2003 December 2006 3 years

Portugal 3,200 67,2 % 2,150 yes 2012

Poland 12,700 46 % 5,842 (2015)

Romania 6,600 45 % 2,970 (2015)

Hungary 3,800 34 % 1,292 (2015)

Czech Republic 3,700 68 % 2,516 yes 2005 2010 5 years

Bulgaria 2,700 32 % 864 (2015)

Slovakia 1,900 60 % 1,140 (2015)

Lithuania 1,300 56 % 728 (2015)

Latvia 800 42 % 336 yes (2015)

Slovenia 700 34 % 238 (2015)

Estonia 600 49 % 294 19 (2015)

Table 2.1: Switchover Table for DTT in Europe 20

According to the European household survey, in 2005 50% of European households

accessed normal broadcasts using a terrestrial TV platform (See Table 2.1) 33% using a

cable TV platform and 22% a satellite TV21 platform. Only 5% used a digital terrestrial TV

platform with a room or house antenna. This is the average for EU 25. Because of

fundamentally different, cable infrastructures, and transmitter network development, the

distribution of platform types for TV reception varies significantly from one country to

another. For example, in Spain the terrestrial TV platform is used by 90% of households

while only 9% use cable TV. Germany on the other hand, has less than 5% of all

households using a terrestrial TV platform and 56 % using a cable TV platform. These

differences will impact significantly on the volume of Simple STBs required by each country

to support analogue to digital switchover. It is likely that most of these STBs will be

terrestrial digital platforms (DVB-T) since existing TVs using a cable or satellite platform that

covers normal broadcasting are unlikely to require an additional STB.

17) ASO for Flemish Community
18) only one FTA service
19) Expected to be available soon
20) Source:"EBU/DigiTAG" (data from 2004) and others
21) E-Communications Household Survey:

http://ec.europa.eu/public_opinion/archives/ebs/ebs_249_en.pdf, July 2006
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2.3.3 Presented Data – Assumptions and Qualifications

The data in this section draw on information 22 or assumptions about the implementation of

DVB-T in the EU member countries. This information and the assumptions are qualified in

the following general statements. Statistical databases are displayed for the biggest

markets, as they are more relevant to the stock calculations. The number of Simple STBs in

each country will depend on the broadcasting implementation strategy in that country.

Countries that focus on Pay TV for the implementation of digital TV will have fewer Simple

STBs since Pay TV needs complex STBs equipped with CA features to secure the service

provided. In some countries DVB-T is only used by public TV networks. Subscription

Service Providers generally prefer to carry their core network on cable and satellite

broadcasting. They may augment the service with access to terrestrial programmes but this

invariably involves a Complex STB.

The sales of Simple STBs for DVB-C are very low in Europe. One reason is the dominance

of Satellite digital TV broadcasting in major countries. Another is that those European

countries with a good broadband cable infrastructure, such as Germany, invariably require

cable platforms with Conditional Access and often have “always on” functions associated

with Internet features. The cable STB platforms required, are invariably “Complex”.

2.3.4 Stock Data

In Table 2.2 stock data for terrestrial Simple STBs has been extrapolated for the EU25 from

the actual or estimated commencement of digital terrestrial broadcasting in 2000 until 2020

(the year 2000 being the earliest with relevant stock data) By 2020 it is presumed that the

Simple STB supporting analogue TV equipment will be a discontinued product genre. The

year 2020 seems to be crucial for the calculation of future simple STB stock development

since in Europe, analogue switch off and the full implementation of terrestrial digital

broadcasting is scheduled for completion by 2016. By 2020 the simple STB may become

obsolete 23 and only be replaceable from existing stocks. Volume manufacture will not be

required, and small-scale production of a low feature product is not likely to be commercially

viable. Well before that time, it is likely that analogue TV production will have been largely

replaced by IDTV production24 and that the normal “churn” volume of TV replacement will be

totally dominated by IDTVs. Alternatively the Simple STB, purchased at switchover, may just

reach the end of its life, and of necessity be replaced by the only available product, a high

functionality complex STB.

22) Source: EBU/digiTAG and others
23) There is a risk potential for this assumption as STB manufacturers may try to add new features to

Simple STBs to extend their market life. See 2.3 Market Trends.
24) In 2006 several TV manufacturers confirmed that current TV chassis designs were all capable of

incorporating terrestrial digital TV reception platforms (IDTV) Source, EICTA.
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UK France Germany

Sales Rep Stock Sales Rep Stock Sales Rep Stock

Start 2.0 0.1 0

2000 1.0 0.0 3.0 0.0 0.0 0.1 0.0 0.0 0.0

2001 1.5 0.0 4.5 0.0 0.0 0.1 0.0 0.0 0.0

2002 2.0 0.0 6.5 0.0 0.0 0.1 0.5 0.0 0.5

2003 3.0 0.0 9.5 0.0 0.0 0.1 1.2 0.0 1.7

2004 3.2 1.0 11.7 0.0 0.0 0.1 1.5 0.0 3.2

2005 3.7 1.5 13.9 0.5 0.0 0.6 2.0 0.0 5.2

2006 3.5 2.0 15.4 1.0 0.0 1.6 2.5 0.5 7.2

2007 4.0 3.0 16.4 1.5 0.0 3.1 3.0 1.2 9.0

2008 5.0 3.2 18.2 2.0 0.0 5.1 3.0 1.5 10.5

2009 6.0 3.7 20.5 3.0 0.5 7.6 2.0 2.0 10.5

2010 7.0 3.5 24.0 4.0 1.0 10.6 1.5 2.5 9.5

2011 8.0 4.0 28.0 6.0 1.5 15.1 1.0 3.0 7.5

2012 7.0 5.0 30.0 2.0 2.0 15.1 0.0 3.0 4.5

2013 3.0 6.0 27.0 1.0 3.0 13.1 0.0 2.0 2.5

2014 2.0 7.0 22.0 0.0 4.0 9.1 0.0 1.5 1.0

2015 1.0 8.0 15.0 0.0 6.0 3.1 0.0 1.0 0.0

2016 0.0 7.0 8.0 0.0 2.0 1.1 0.0 0.0 0.0

2017 0.0 3.0 5.0 0.0 1.0 0.1 0.0 0.0 0.0

2018 0.0 2.0 3.0 0.0 0.0 0.1 0.0 0.0 0.0

2019 0.0 1.0 2.0 0.0 0.0 0.1 0.0 0.0 0.0

2020 0.0 0.0 2.0 0.0 0.0 0.1 0.0 0.0 0.0

Table 2.2. EU 25 Sales, Replacements and Stock of Terrestrial Digital STBs 2000-2020
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Table 2.2 (Continued)

Italy Spain Others

Sales Rep Stock Sales Rep Stock Sales Rep Stock

Start 0.0 0.0 0.0

2000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2001 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2002 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2003 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2004 0.5 0.0 0.5 0.5 0.0 0.5 0.5 0.0 0.5

2005 1.5 0.0 2.0 1.0 0.0 1.5 1.0 0.0 1.5

2006 2.0 0.0 4.0 1.5 0.0 3.0 2.0 0.0 3.5

2007 3.0 0.0 7.0 2.0 0.0 5.0 3.0 0.0 6.5

2008 3.2 0.5 9.7 2.5 0.5 7.0 4.0 0.5 10.0

2009 4.0 1.5 12.2 3.0 1.0 9.0 5.0 1.0 14.0

2010 5.0 2.0 15.2 1.0 1.5 8.5 10.0 2.0 22.0

2011 6.0 3.0 18.2 0.5 2.0 7.0 15.0 3.0 34.0

2012 6.0 3.2 21.0 0.0 2.5 4.5 20.0 4.0 50.0

2013 4.0 4.0 21.0 0.0 3.0 1.5 40.0 5.0 85.0

2014 4.0 5.0 20.0 0.0 1.0 0.5 50.0 10.0 125.0

2015 3.0 6.0 17.0 0.0 0.5 0.0 10.0 15.0 120.0

2016 2.0 6.0 13.0 0.0 0.0 0.0 10.0 20.0 110.0

2017 1.0 4.0 10.0 0.0 0.0 0.0 5.0 40.0 75.0

2018 0.0 4.0 6.0 0.0 0.0 0.0 2.0 50.0 27.0

2019 0.0 3.0 3.0 0.0 0.0 0.0 1.0 10.0 18.0

2020 0.0 2.0 1.0 0.0 0.0 0.0 0.0 10.0 8.0
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Table 2.2 (Totals Summary)

Digital Terrestrial STBs EU 25 Totals

Sales Replacement Stock

Start 2.1

2000 1.0 0.0 3.1

2001 1.5 0.0 4.6

2002 2.5 0.0 7.1

2003 4.2 0.0 11.3

2004 6.2 1.0 16.5

2005 9.7 1.5 24.7

2006 12.5 2.5 34.7

2007 16.5 4.2 47.0

2008 19.7 5.2 60.5

2009 23.0 7.7 73.8

2010 28.5 9.0 89.8

2011 36.5 11.5 109.8

2012 35.0 13.2 125.1

2013 48.0 15.0 150.1

2014 56.0 17.5 177.6

2015 14.0 21.0 155.1

2016 12.0 15.0 132.1

2017 6.0 8.0 90.1

2018 2.0 6.0 36.1

2019 1.0 4.0 23.1

2020 0.0 2.0 11.1

From the considered extrapolations presented in Table 2.2 “EU-25 Totals”, it is clear that

there is sufficient lead time for an EuP directive to influence the design and manufacturing

cycle (typically 18 months) of Simple STBs to reflect eco-design improvements in many

millions of STB products.

United Kingdom

UK is the largest and fastest growing Digital TV market in Europe. Complete analogue

transmitter switch off is on schedule for 2012. By 2006 there were 17 million Digital TV

STBs and around 2 million IDTVs in operation. Sales in 2006 comprised more than 3.1

million STBs and IDTVs and a very low, statistically unusable, volume of Integrated tuner /

decoder terrestrial digital TV recorders (DTR/PVR).

Sales of STBs in 2006 were down 2% from 2005.

The growth of IDTV sales is strong, driven by a wide choice of flat panel display models

(LCD and PDP) These will be a catalyst for the early disposal of bulky analogue CRT TVs

that can’t be moved into smaller rooms and will reduce the requirement for digital STBs.
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Nevertheless, the potential UK market is an estimated 30 million digital TV STBs by 2012.

The following assumptions are made for the calculation of the STB stock:

The UK has around 2.5 TVs per household, (2 average for Europe EU-25)

In the UK in 2006, 72% of these households could receive Digital TV (18.2 Million)

Satellite digital TV (BskyB) Subscribers 7.7 Million

Digital Terrestrial Television STBs 9.5 Million

Digital terrestrial IDTVs 2 Million

France

Digital terrestrial TV started in France in 2005. Latest figures show that over 6.8 million DTT

receivers had been sold or rented in France by the end of 2006. So in France there are over

6.8 million DTT receivers in homes. According to GfK, 4,725,000 receivers have been

purchased, of which 2,800,000 are set-top boxes, 900,000 are iDTVs and 950,000 are

computers with an integrated DTT tuner. In addition, a further 2,100,000 hybrid DTT

receivers are available to viewers via their subscription to other television platforms such as

IPTV. Given the differing types of delivery mechanisms 2007 has a figure of 20%

penetration so an estimate is based on a stock of 15 million for conversion. It is estimated

that 19% of television households accessed digital terrestrial services at the end of 2006,

compared with 13% in August 2006.25 Full analogue switchover is scheduled for 2011.

Germany

In Germany digital switchover started centrally in Berlin-Brandenburg in 2002. Regional

switchover in Berlin-Brandenburg was in 2003. Digital FTA services are provided by

ARD/ZDF. Commercial (private) broadcasters cover only the most populated regions

scheduled for digital switchover 26. Analogue switch off is scheduled for the end of 2008.

Digital TV coverage by population will be about 90%. Coverage by area will be significantly

lower since DTT and cable will not cover some areas due to the high network investment

cost per household in less densely populated areas.27 In rural areas satellite TV is already

common. Broadband cabling in Germany is available in almost all cities. Fewer than 5% of

the households use terrestrial broadcasting. Currently, the penetration of FTA services is

low (5% of households), but it is predicted to grow to 30% of all households. Based on this it

is estimated that 11 million households will want to access FTA DVB. By 2006 7 million DVD

capable reception platforms were sold. With the experience of the poor take up of DVB-T it

is doubtful that HDTV via DVB-T2 will become available in Germany.

25) Source: Associated Press Jan 2007
26) Private TV broadcasters only supply their programs in the densely populated areas where the

switch over started. Commercial TV via terrestrial broadcast does not cover lower populated
regions. Even in areas where they are available now they will switch off in the future.

27) Coverage of rural areas was given with analogue TV.
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Italy

In Italy a set top box subsidy programme has sponsored the introduction of DTT since 2003.

It is estimated that 21 million homes will require STBs. Given that the conversion

programme is subsidy driven these STBs may not necessarily come under the definition of

“Simple STB” No data is currently available to reliably qualify the proportion of simple or

complex STBs. Italy is currently behind schedule for the roll-out of the DTT network and

analogue switch-off has been postponed until 2008.

Spain

With the failure of the first launch of digital broadcasting services the sales of digital TV

STBs in Spain decreased dramatically. The re-launch started in Nov 2005 and full

switchover is scheduled for 2010. Estimates are for that the stock of DTT reception

platforms in 2007 is 3.8 million. The total stock of DTT STBs to convert existing analogue

televisions by 2010 is estimated as 10 million.

Finland

In Finland, the fourth country to launch digital TV service in 2001, full analogue switch off

occurred on September 1st, 2007. For cable television broadcasting an additional period of

six months was allowed after which all analogue networking must cease. Simple STB sales

volume in Finland is likely to be very low going forward with replacement purchases

dominated by high functionality (complex) STBs. Options in simple STB developments that

may influence replacement sales levels are discussed in section 2.4 “Market Trends”.

Sweden

Sweden was the second country in Europe to start DTT broadcasting in 1999. There is a

parliamentary decision to switch off terrestrial analogue broadcast services in February

2008. There are no signs this will be postponed. Simple STB sales volume is likely to be

very low going forward with replacements dominated by high functionality (complex)

products.

The Netherlands

Digital terrestrial television has been available throughout the Netherlands since 2003,

based on a subscription service. Because of the large number of households with cable TV

digital terrestrial TV first focused on portable devices with comprehensive reception

coverage. Analogue switch-off in the Netherlands happened during the night of 10 to 11

December 2006, making the Netherlands the first country in the world to switch off all

analogue terrestrial television transmissions. Simple STB sales volume is likely to be very

low going forward in the Netherlands because of the total dominance of Cable TV and

conditional access requirements for all digital platforms for national broadcasting.
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Other European countries

The rest of Europe comprises around 150 Million households. Some smaller countries have

started conversion to DTT. For many the decision has not been made yet. For several

countries a late start to digital switchover will provide an opportunity to move directly to a

High Definition digital terrestrial TV networking. This is likely to be based on the DVB –T2

standard and reception platforms could still fall within the Simple STB definition. The

estimated stock of TVs is currently estimated at 1.5 per household and this represents a

total stock of around 225 million analogue TVs. EICTA manufacturers are basing large TV

assembly plants in Eastern European countries and the local replacement market “churn” to

IDTVs is likely to be very rapid once digital switchover is firmly scheduled. The impact of

IPTV services carried on newly developed cable infrastructures in large cities may also

influence the requirement for terrestrial Simple STBs. Nevertheless it is likely that well over

100 million TVs will require a Simple digital STB to maintain access to FTV broadcast

services.

Figure 2.1: Predicted Share of Digital Terrestrial Television Households 28

28) Source: EBU
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2.4 Market Trends

Trends in features of Simple STBs are concentrated on the easy storage of programmes

and time shift recording. A popular feature of the latter is pause recording and instant replay

(particularly endorsed by football viewers). However, manufacturers, driven by competing

volume procurers, have an overriding principle - that of reducing costs to market. This draws

on technological improvements (higher integration at circuit level) cheaper parts and lower

labour costs. Product market appeal is further endorsed at sales level by integrating more

features such as DVD-players and storage drives for recording and time shift options.

Simple STBs are essentially an adaptor/converter between digital broadcasting systems and

existing analogue TV equipment. Simple STBs are only required as a volume product for a

transition period that starts with the implementation of digital broadcasting in a country and

ends about 5 years after analogue services are switched off.

By the year 2006 leading TV set manufacturers had many models in their product range that

featured an integrated digital tuner/decoder. This will reduce significantly the replacement

demand for Simple STBs if their manufacturers decide not to invest in new features to

extend the product’s market life. 29

Even if the core encoding technology for each DVB Simple STB is the same a separate

dedicated product is needed for each of the DVB-T, DVB-S and DVB-C networking

standards. After analogue switch-off, product demand will shrink in a given market and it will

be difficult for a manufacturer to maintain commercially viable production of this product

range. So STB manufacturers will search for new market opportunities. STBs for new

broadcasting technologies such as IPTV (Internet Protocol Television) 30 or VoD (Video on

Demand) are unlikely to be available as Simple STBs due to the complexity of the

technology used by these systems. Coming technologies such as DVB-H for handheld

devices are unlikely to be featured in the Simple STB product genre.

One development in Terrestrial and Satellite DVB that may extend the life of the Simple STB

29) Another “surviving strategy“ for Simple STB manufacturers will be available if consumer would opt
for tuner less TV sets/monitors as now available for the professional sector.

30) Telecom companies offer Internet Protocol Television (IPTV). First mass market experiences in
Switzerland (Heise.de: Swisscom stellt Vertrieb von IPTV via ADSL ein. 03.08.2007 ) and
Germany show that most existing fixed line telephone networks (DSL) are not adequate in
bandwidth and contention factor. Upgrading of the existing network is far to expensive, so the
extension of the customer base is on hold until the new VDSL (Very High Data Rate Digital
Subscriber Line) network becomes available.
The biggest of Europe's IPTV markets is France and will still be in 2009 by which time there will
be 2.4 million subscribers (www.tvover.net November 29, 2005). IPTV is mentioned as an
example of digital TV distribution and competitor for DTT. Since IPTV STBs use CA, so they are
not covered by this study. Due to cable capacity trouble and new competitors as they are available
with the arrival of the P2P IPTV system of the Californian/Swiss company “Zattoo” or the “miro”
network the future of IPTV in Europe is not clearly visible for the moment.
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genre will be the transition to High Definition TV. Free to view services, mainly carried by

satellite will increase in the digital TV transition period. These are based on MPEG-4/ H260

Codec systems and DVB –S2 standards. They will require a new STB. The main market for

High Definition terrestrial Simple STBs based on the DVB-T2 standard will be in Eastern

European Countries that are likely to be the last to implement digital switchover. These

countries are likely to bypass the DVB-T standard definition stage of terrestrial digital TV

broadcasting.

High Definition television broadcasting (HDTV) provides a step increase in picture quality,

even on standard definition TVs. The higher data rates reduce significantly digital

processing artefacts. The latter are particularly annoying to viewers using HD ready TVs,

with high-resolution displays, to view SD digital TV transmissions. This issue may be a

further driver to extend the life of the Simple STB product genre.

Countries that have just introduced DVB-T will not shift to DVB-T2 immediately. In Germany

for example there is a debate on the viability of implementing HDTV, via DVB-T2, at all.31

Some new Simple STBs 32 integrate more than one tuner in the box. Some integrate DVB-T

and DVB-S. Most use a second tuner/demodulator for viewing and simultaneous recording

on an integrated system. Almost all of these hard disk recorders offer the option of time shift

viewing to the users own scheduling pattern. Although VHS and DVD recorders allowed this

to a limited extent, the scheduling of a wide cross section of broadcast programmes was not

possible because of storage limitations. Real time shifting options are only possible with

hard disk recording. 33

2.4.1 New Recording Features for Simple STBs (PVR/DTR 34)

Digital TV technology provides a greater choice of channels and is providing new levels of

interactivity that consumers have not enjoyed before. However the fundamental requirement

and operational mode of the TV viewer has not changed – i.e. watching live TV. This is about

to change, as the falling price of hard disk storage combined with digital TV services, create

a paradigm shift in consumer TV watching behaviour.

Personal Video Recorder (PVR) products (also known as Digital Television Recorder -DTR

31) heise.de: Erste Fassung der DVB-T2-Spezifikationen soll Anfang 2008 fertig sein. 12.09.2007
32) By definition in Task 1 all STBs using their own processor and respective power supply and

without CA are Simple STBs.
33) For more details about personal video recorders see below.
34) The main rival of the PVR is the PC media center. These extended PCs are more complex in

handling than PVRs, but offer more features and could be upgraded via hardware upgrade or
software upgrade. The two systems focus on different target groups and different life styles. Even
for the PC media centers new competitors are arriving with the start of new P2P TV streaming
systems such as “zattoo”. This uses a “skype”-like P2P structure.
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and Personal Digital Recorder-PDR) are set to become the mainstream product genre. A

wave of new product offerings is about to enter the market. The common technology

employed in the PVR and digital TV receivers’ means that products combining these features

are highly attractive for consumers and have real cost advantages.

Like any new innovation, there will be early entrant failures in the market place before mass

adoption takes place. There are numerous market levers that will make the adoption of the

PVR product, mirror the huge growth seen in the DVD player market over the last five years.

Early products such as Tivo and have had limited success for a number of reasons. The

main reason is that the revenue model of subscription is alien to customers used to buying

VCRs once and only paying for media. Looking at the overwhelming success of the UK

Freeview market, with over 9 million receivers sold up to March 2007, it is clear that the “buy-

once” model has resonance with the consumer.

The Tivo product was designed to record analogue transmissions digitally onto a hard disk.

The product was very expensive because it required expensive analogue audio and video

capture circuits and then the additional cost of a hard disk to store the recordings. An

expensive product results in too high a price in the retail model, hence it needs to be

subsidised in some way to bring it down to a price that consumers would consider acceptable.

The advent of digital TV means that technically costs for PVRs can be driven down because

of synergies in the technologies. Combining a digital receiver with a hard disk recorder makes

sense because the digital MPEG-2 stream is readily available for recording, avoiding the

additional cost of analogue capture (as incurred by the Tivo). Being entirely digital, the

recordings are perfect reproductions of the original at the same broadcast quality.

Costs will also fall as there are significant technological advances being made with new chip

architectures being released, chipsets being one of the major costs items for any PVR

unit. For example an early market entrant the Pace Twin Digital TV Recorder expensively

used two MPEG2 decoders and de-multiplex chips for each tuner. The latest generation of

silicon has integration of multi-channel decoders on a single die, and also integration of the

demodulator resulting in significant cost advantages.

The main additional cost of making a digital receiver into a PVR is the hard disk drive, but

hard disk storage costs are halving annually and so dropping faster than silicon. This

means that in time it will be possible to offer more storage for a lower price making PVR

devices more competitive. To capitalise on this falling price curve, some manufacturers are

producing products with removable hard disks.

There are more than 200 million VHS VCRs in the EU, with few being replaced as DVD
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players now dominate domestic pre-recorded movie playback. By the end of 2007 there will

be millions of households with multi-channel digital reception on subscription or free to view

STBs and IDTVs who will all find recording a digital channel on to a VHS more trouble than

it is worth. Since handling of VCRs, for most users, was a continuous source of trouble they

will not miss the product genre, if a new recording device is significantly easier to handle.

The demise of the VCR will mitigate the major environmental risk that the product will be

left in on mode rather than standby because it introduces an additional remote control

function.

A PVR device can offer tens of hours of recording capacity, already far more than a VHS

cassette. The disadvantage is that when the disk becomes full, recordings have to be

deleted. One solution currently offered is the capability to archive to VHS, but this involves

an inevitable loss in quality and takes time. One of the solutions that does not degrade the

content and allow perfect copies is the inclusion of a DVD writer into the PVR, or the

provision of a 1394 connection for digital transfer to other devices. Combined PVR and DVD

recorders already exist, but significant cost reductions need to be made before this is a

high volume market product.

DVD video shares the same format as digital broadcasts, (MPEG2) and so it can be

recorded onto a DVD. For DVD playback, much of the hardware is the same and can be

shared between a digital receiver and a DVD, but integrating a DVD player that can play

pre-recorded DVDs into a PVR is more difficult. This is because most pre-recorded DVDs are

encrypted using CSS. To play a DVD requires either CSS hardware or sufficient processing

power to perform CSS decryption in software. Silicon suppliers may not handle CSS in

receiver/recorder silicon because there is no call for it from the large market provided by

subscription system PVR procurers.

One of the characteristics of PVR technology is that it offers a wide range of potentially

bewildering functionality to the consumer. Research by “Decipher” has shown that there is

no “killer” application for PVR, rather that users have different preferences for specific

features. Some users simply want to record programs in advance as they did with their

existing VCRs. An integrated digital terrestrial receiver and PVR unit makes the whole

process much easier with simple access via the EPG. Other users make use of what are

termed “trick features” PVR. For example sports fans watching a live game through the

PVR, re-winding and re-playing the key events repeatedly, taking up to 2 hours to watch a

90 minute game.

There are new possible interactions potentially to confront the user. For example, users

can “stack” a particular program to watch concurrently, such as creating their own omnibus
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edition of the week’s soap operas. However another user may program the PVR to record all

content of a certain genre, e.g. Second World War history programmes. Hardware limitations

mean that there can be programming conflicts and the PVR interface must be able to deal

with this.

There are many players in or poised to join this market. Adding to the familiar challenges of

distribution channel and brand, there are some key issues that face manufacturers.

Marketing a PVR product presents major issues, as most consumers do not understand

what a PVR actually is. Not only does the manufacturer need to explain why their product is

compelling, but also has to educate the customer about the full range of applications that

PVR technology can provide. We may find PVRs permeate through the purchasing

community by word of mouth; similar to the way text messaging in the mobile market grew.

Many players in the market means cost pressure and a drive to differentiate to add value

and therefore receive margin. Manufacturers will need to get their products to market as

quickly as possible to capitalise on the growing consumer demand and additionally to take

advantage of cost innovations with the introduction of new silicon chips.

Manufacturers need to decide how they will maximise the capability of the PVR hardware.

For example, a PVR device may have one or two tuners. Each of these tuners is usually

used to receive a single digital TV channel, but a single tuner can be used to receive all the

channels on a multiplex at the same time. This allows a single tuner to, for example, in the

UK, access to ITV1, ITV2, ITVnews and C4. This means up to four channels can be

recorded at the same time, and any of these four channels can be viewed while recordings

are in progress. With two tuners, recordings from one tuner can be made while watching

the output of another removing the need to watch channels related to a recording or

cancelling the recording to move to another multiplex. Alternatively both tuners could be

used to record up to eight terrestrial channels.

The key challenge is how to present this potentially vast functionality to the consumer.

Manufacturers have to trade off the great deal of engineering and human user interface

efforts required to build branded, user-friendly and compelling interfaces whilst

experiencing intense pressure to get to market.

One of the barriers to market acceptance of the PVR product for the European digital

terrestrial television (DTT) market is the lack of a seven-day EPG transmission in the

majority of countries. There are technical challenges to overcome, as the mechanism for

broadcasting schedule information must use limited bandwidth.

Many homes have more than one television and may have more than one PVR. A
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proprietary or open standard network interface and peer-to-peer protocol could enable the

networking of three dual tuner PVRs together to cooperate and enable the content on one

PVR to be viewed on another. With three such terrestrial PVRs any combination of

channels could be viewed or recorded on any and all of the six multiplexes and viewed

using any of the three PVRs. However such products are likely to fall strictly into the

product genre of “Complex STB”

It is clear that PVR technology will become an increasingly important consumer product,

although there are wide variations in the predictions of market take-up. However, Cabot, a

major software provider for the digital TV industry publicly states the belief that the PVR is

strategically important for its digital TV receiver manufacturing partners and in this

statement gives a clear indication of the direction the digital TV reception platform will take.

2.5 Consumer Expenditure Base Data

2.5.1 Average Consumer Prices

Market checks done in Germany, France and United Kingdom in August and November

2007 present the following results:

Medium price of simple STBs Products supplied by traditional
brands

Germany: 35 to 50 Euros up to about 200 Euro
France 40 to 60 Euros 80 to about 300 Euros
United Kingdom 28 to 85 Euros

One recent instance of high volume procurement to a rock bottom price and “overnight” sell

out was recently noted in the UKs largest Supermarket group with a very basic own-brand

Simple Terrestrial STB product marketed at 14 Euros!

Medium price PVR for DVB-T

Germany: 159 to 399 Euros
France 119 to 199 Euros
United Kingdom 105 to 250 Euros
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2.5.2 Running and Disposal Costs

Running costs for Simple STBs are dictated by the price of the electricity used. To keep the

costs for electricity comparable between the different studies we refer to “EuP Preparatory

Studies “Televisions” (Lot 5), Final Report on Task 2, “Economic and Market Analysis” Table

35: Electricity rates for EU25 July 2005. 35

Table 2.3: Electricity rates for EU25 July 2005

“It can be seen that Denmark has the highest rate with approximately 23 Euro for 100 kWh. In

comparison Hungary has the lowest electricity rate with 1 Euro per 100 kWh. The average for EU-25

countries is of nearly 14 Euro per 100 kWh. Belgium, Ireland, Luxemburg, Austria, Portugal, Slovakia

and Sweden are all close to that average.” 36

The replacement cost of many Simple STBs is currently significantly less than or equal to

the basic inspection charge levied by electronic product repair workshops. Diagnosing faults

other than those associated with the power supply can be time consuming and repairs at

chip level very complex. For these reasons, it is unlikely that a basic STB costing up to 60

Euros, will be repaired in its lifetime.

End of life disposal costs for Simple STBs will depend on the recycling procedure to be

implemented in each country. Since implementation is not fully established in all EU

countries and the structures of these recycling procedures is virtually unknown at Consumer

level it is not possible to generate any reliable data on this topic in the case of Simple STBs.

35) T2 page 53, Source: Eurostat electricity rates for households type Dc (yearly consumption
3.500 kWh incl. 1.300 kWh night electricity part), July 2005 incl. all taxes

36) T2 page 53, Source: Eurostat electricity rates for households type Dc (yearly consumption
3.500 kWh incl. 1.300 kWh night electricity part), July 2005 incl. all taxes
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A second obstacle to the collation of realistic data about the end of life costs is the average

low age of the Simple STB. Until there is complete analogue switch-off in a country It is

obvious that most Simple STBs that become obsolete due to replacement by complex STBs

or by a new IDTV, are shifted to secondary TVs or just stored as a spare. It is likely that only

a statistically insignificant number of this genre of STB has moved through a structured end

of life disposal scheme.

2.5.3 Interest and inflation rates

The following Table 2.4 shows inflation and interest rates for EU25 countries as published

by Eurostat and the ECB. Both data categories only reflect national rates and are not

product-specific.

Table 2.4: Interest and inflation rates for EU-25 countries 37

(1) Annual Inflation (%) in Dec 2005 Eurostat "Euro-Indicators", 7/2006 - 19 January 2006
(2) Source: ECB long-term interest rates; 10-year government bond yields, secondary market.

Annual average (%), 2005
(3) Euro-zone

37) Source: “EuP Preparatory Studies “Televisions” (Lot 5), Final Report on Task 2, “Economic and
Market Analysis” Table 36: Interest and inflation rates for EU-25 countries.
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2.6 Conclusions.

The demand for Simple STBs as a product genre is to allow the economically viable

conversion of existing analogue TV stock to digital TV service reception. The ongoing

market driver for the product, before analogue switch-off, is the wider programme access

and the key driver is the imminence of the switch–off date. As costs fall the advantages of

the Simple STBs with HDD recording facilities (PVR) and additional tuners for other DVB

services will prove to be a strong market driver.

Manufacturers and retailers predict that basic low feature Simple STBs will leave the

European market from the end of the analogue switch off roadmap in 2015. New feature

trends may extend the life of the product genre but there will be a clear eco-design barrier to

the extent of these features if the product is not to be categorised as “Complex”.

The introduction of HDTV services in countries with established digital SDTV services may

be a further driver to extend the market life of the Simple STB.

The rapid penetration and dramatic fall in the retail price of aesthetically desirable flat panel

TVs with integrated digital receiver/decoders may prove to be the strongest contributor to

the demise of the basic low feature simple STB.
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3 Task 3: Consumer Behaviour & Local Infrastructure

3.1 Introduction

The electronic design of Simple STBs is one factor when discussing the environmental

impacts of these products. Another factor is the day-to-day usage of such electronic

equipment. Are the usage patterns that are envisaged when designing the product still valid

when the equipment moves from the “drawing board” to the consumer’s equipment rack?

The first TV accessory that dominated the mass market was the VHS video recorder.

Throughout the now terminal lifetime of this product, it gathered notoriety for poor

ergonomics. Many useful operational features were under used or ignored because of the

complexity and non - intuitive nature of the user interface and related instruction manual.

Environmentally valuable status control features that could minimise the unnecessary on-

mode time of the recorder were often ignored and small house-to-house surveys38 showed

that a majority of these products were left on when the TV was off.

In converting legacy analogue TV equipment to digital TV reception the Simple STBs

should, at first consideration, raise no user interface problems. However, the need to use

two remote controls, that of the existing TV and that of the Simple STB, to access all of the

combined features of the TV and STB raises immediate issues of user behaviour.

Table 3.1: TV set technology in German households 39/40

The ergonomics of hardware and software design are an essential topic when a background

38) UK Consumers’ Association Internal report 2000
39) Deutsche Energie-Agentur GmbH (dena): Bevölkerungsbefragung zum Thema: “Stromeffizienz

bei der Fernsehnutzung” Berlin 2006. Page 9
40) Klassischer Röhrenfernseher: CRT-TV set

LCD-Flachbildschirmgerät: LCD-TV set
Plasma-Flachbildschirmgerät: Plasma—TV set
keine Angabe: not specified
Erstgerät: First TV set per household
Zweitgerät: Second TV set per household
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product such as the Simple STB influences the specific user behaviour associated with a

familiar TV. Very few European surveys are available to the public concerning the impact of

user behaviour on the energy footprint of TV peripherals such as STBs, DVD players, Video

recorders and home theatre systems.

3.2 Buying decision

There have been various drivers influencing the consumer in the purchase of a STB. With

the availability of satellite services and the supply of a growing bouquet of broadcast

stations from all over the world, a significant number of consumers complemented terrestrial

TV with analogue satellite TV. They then migrated to digital satellite TV STBs as these

services took over from the analogue services. Satellite service providers usually drove the

migration and the majority of consumers moved to digital STBs before the analogue

services were switched off.

A similar movement to complement terrestrial broadcasting came to countries with a good

wideband cable infrastructure such as Germany. Unlike digital satellite broadcasting, the

transition to digital cable services did not affect a large number of cable customers since

many big housing complexes integrated the digital / analogue converters into the buildings

TV supply infrastructure. The customers in their flats were supplied with an analogue signal

for their conventional TV sets as before.

In most European Nations the transition from analogue to digital terrestrial TV broadcasting

is accomplished on a regional basis with plenty of advanced publicity and as in the UK, a

long overlap of analogue and digital Services. Many consumers purchase a digital TV STB

before analogue switch off to benefit from the wider range of services often offered. But it is

obvious that a majority of STBs will be purchased at short notice as the analogue services

close. This was the case in Germany, where in some regions the advance announcement of

the analogue switch off was given just a few days before the start date of the DVB-T service

and was scheduled for the same day. Consumers depending on terrestrial TV had to buy a

new Simple STB immediately. In these circumstances the energy footprint of the STB or

other eco – design considerations are secondary issues for the consumer.

Even where the consumer has plenty of time to consider what to do about analogue switch-

off, the wave of Simple STBs moving quickly through retail outlets in Europe, with rare

exceptions, have none of the energy efficiency labelling referred to in Task 1. Where high

profile campaigns are in place to label STBs as suitable for digital TV switchover (e.g. UK

“digital tick” logo41) issues of eco-design are not a priority in the supporting criteria.

41) www.digitaluk.co.uk
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Most consumers do not associate energy efficiency with a specific TV or STB brand.

Campaigns addressing this topic in the past have failed since the majority of consumers and

even media commentators, have only a vague concept of the energy demand of TV sets

and STBs.

Table 3.2: Energy demand of TV set in standby-mode as estimated by consumers 42/43

3.3 Frequency and characteristics of use

The most obvious energy consumption factor of any TV receiver is, of course, associated

with viewing hours. There is, however, another important factor for TV receivers that are

converted to digital TV reception with a Simple STBs. Common remote controls that turn

both the TV and the STB into passive standby are rare although they do exist. As a result, It

has been asserted44, that users of STBs often leave them on almost permanently,

consuming maximum power, when the TV is put into standby with its own remote control.

The UK digital satellite TV service provider, B-Sky-B had sufficient internal survey evidence

of this consumer behaviour to make the decision to implement an automatic standby feature

in new STBs and those installed STBs that could accept the software download involved.

The trend of some manufacturers to release models of STBs that have an automatic power

down mode further supports the conjecture that many users do not switch off TV

peripherals, if a secondary remote control activity is required.

Several regulatory and voluntary regimes have implemented, or are planning to implement,

automatic power down as part of the energy performance requirements for STBs. (e.g.

USA-EPA, Australia, EU CoC). Without such a feature Simple STBs may consume more

than an order of magnitude more energy in their in-use life cycle.

42) Deutsche Energie-Agentur GmbH (dena): Bevölkerungsbefragung zum Thema: “Stromeffizienz
bei der Fernsehnutzung” Berlin 2006. Page 12

43) Stromverbrauch interessiert mich nicht: Not interested in energy demand
44) Ongoing large scale customer survey B-Sky-B UK.



Simple Digital TV Converters (Simple Set Top Boxes)

Simple STBs Report Page 46/137

Table 3.3: Use of TV set in hours per day 45/46

The viewing habits of consumers have been reported at different levels in different regions

of the word. In Europe a figure of 4 hours viewing per day is often quoted. This would mean

that a STB would at best case be consuming “on” power for 4 hours and “passive standby”

power for 20 hours. This can be compared to Australian quoted figures of 5 hours on and 19

hours off and the USA where it has been reported that the “on” figure could be over 8 hours

even though an individual is only watching for around 5 hours. This viewing may be spread

between two or more TVs in multi-TV households. There is no in-depth research data to

show which TVs are left on and which are switched off in such households in a nominal

viewing period. There are more viewing hours with families of 4 and more than with single or

small households.

45) Deutsche Energie-Agentur GmbH (dena): Bevölkerungsbefragung zum Thema: “Stromeffizienz
bei der Fernsehnutzung” Berlin 2006. Page 4

46) Gar nicht: not at all
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Table 3.4: TV set used for background entertainment (hours/day) 47

Recent surveys in Germany 48 indicate that most consumers consciously use their TV set for

more than 2 hours per day. More than one third are aware of the TV being on for more than

4 hours a day. Younger people often use their TV sets as background entertainment whilst

the elderly switch their TV set off, when not watching.

Similar results are presented by the EUP Preparatory Studies “Televisions” (Lot 5) 49: “Many

studies estimate an average on-mode (use) time of 4 hours per day for a single TV in a

regular household environment in Europe. Similar average use duration has been the basis

for many energy efficiency calculations in the world.” Nevertheless the discussion about the

daily TV consumption in European households is still going on. For the further calculations

we will use a basic On-mode of 4 hours per day, which is used in EUP Preparatory Studies

“Televisions” (Lot 5) as well. 50:

47) Deutsche Energie-Agentur GmbH (dena): Bevölkerungsbefragung zum Thema: “Stromeffizienz
bei der Fernsehnutzung” Berlin 2006. Page 12

48) Deutsche Energie-Agentur GmbH (dena): Bevölkerungsbefragung zum Thema: “Stromeffizienz
bei der Fernsehnutzung” Berlin 2006

49) EuP Preparatory Studies “Televisions” (Lot 5) Final Report on Task 3, “Consumer Behaviour and
Local Infrastructure”, Page 8

50) EuP Preparatory Studies “Televisions” (Lot 5) Final Report on Task 3, “Consumer Behaviour and
Local Infrastructure”, Page 12/13
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Table 3.5: Purpose of set top boxes in German households 51/52

Table 3.6: Consumer behaviour concerning Switch-off of STBs during the day 53/54

It is clear that care needs to be taken when extrapolating TV viewing hours for life cycle in-

use energy requirement assessments. There is clearly a difference between how long a

STB is in the “on” state and how long any individual is actually viewing.

Since Simple STBs are not stand-alone devices they need to be switched on with the TV

set. We have addressed the question: will they be switched off with the TV set as well? It is

estimated that two third of all users of STBs don't switch off using the mains switch of the

STB where it is fitted and just switch to standby by remote control (or even keep the STB in

on-mode). This latter user habit is even more likely with small form factor STBs that are

concealed behind the TV, (e.g. directly inserted into a SCART socket).

51) Deutsche Energie-Agentur GmbH (dena): Bevölkerungsbefragung zum Thema: “Stromeffizienz
bei der Fernsehnutzung” Berlin 2006. Page 14

52) Zum Fernsehen: For watching TV
Zum Entschlüsseln von kodierten Fernsehprogrammen: For conditional access
Zur Nutzung als digitaler Videorekorder mittels Festplatte: used as PVR
Nutze keine Set-Top-Box: no STB used

53) Deutsche Energie-Agentur GmbH (dena): Bevölkerungsbefragung zum Thema: “Stromeffizienz
bei der Fernsehnutzung” Berlin 2006. Page 15

54) Schalte sie mit der Fernbedienung aus: using remote control to switch off
Schalte sie direkt am Gerät aus: using front switch of STB to switch off


