chapter two

This chapter examines the key digital enablers that
constitute the platforms for our new digital lifestyle.
It discusses how digitization has changed the way
we communicate and the astonishing growth in
digital content worldwide, generated both by
companies and end-users themselves. It ends with
an exploration of promising recent developments in
the area of digital transactions.

are pushing for ever more powerful infrastructure.
“Broadband” connections, on both fixed and
mobile networks, are becoming the norm in the
industrialized world and beyond. As of the end of
2005, some 166 economies had launched fixedline broadband services (figure 2.1, left chart) and
a further 60 or so economies had launched mobile
broadband services (see data table 4). In both fixed
line and cellular markets, the transition to higher

2.1

Digital enablers

Long anticipated, digital convergence is now
becoming a reality in many areas. Formerly
segregated user services are merging due to net
work convergence between fixed line and wireless
networks. Advances in connected computing will
further enable networks of composed of millions
of tiny devices with the ability to compute and to
communicate via the internet. Media convergence
is generating new avenues for distributing digital
entertainment. User devices, as the entry point
for these networks, are transforming into multifunctional gadgets but, at the same time, allowing
for more personalization of features. The process
of digital transformation, driven by technology and
innovation, is only just beginning.1

capacity networks is accompanied also by a shift to
IP-based networks.

2.1.2 Mobile broadband
The number of mobile phones users worldwide
passed the 2 billion mark in late 2005. While it took
around 21 years to reach the first billion users, the
second billion signed up in just the three years
(figure 2.2). By contrast, it took some 125 years
to reach the first billion fixed lines users. In the
cellular industry, the evolution from second to third
generation networks is arguably just as important
as the jump from analogue to digital (which took
place more than a decade ago) and is proceeding
much more rapidly. By the end of 2005, the number
of subscribers to 3G mobile networks of broadband

2.1.1

From narrowband to
broadband

speed (equal to or greater than 256 kbit/s in one
or both directions) was just over 60 million and a
further 50 million or so were added during the first
six months of 2006, passing the 100m subscribers

Faced with the relentless growth in demand for
bandwidth across all types of network, operators

mark.2 This is a significant milestone and illustrates
that this technology is approaching maturity.
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Although 2G networks are adequate for voice, there
is a growing interest in shifting from 2G to 3G, based
on a number of important drivers. First, the higher
speed of 3G technologies translates into added
convenience, capacity and functionality for the user.
Second, there is much excitement over adding IP
capability, and hence internet access, to the mobile
phone. 3G networks also use the spectrum more
efficiently, and support a family of global standards
to facilitate roaming. In developing 3G standards,
ITU worked with regional bodies and industry
associations to reduce a large number of initial
proposals to a smaller number of global standards
(the IMT-2000 family3) to ensure interoperability.
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The goal of the IMT-2000 project was to harmonize
different radio interfaces and produce a single
family of 3G standards that would be able to cover
future value-added services and applications. Three
different access technologies (TDMA, CDMA and
FDMA) for five radio interfaces were included in
the IMT-2000 family. Most 3G deployments to date
have used one of two interfaces, CDMA 2000 and
W-CDMA (also known in Europe as UMTS). China has
chosen a third interface, TD-SCDMA, for its national
deployment of 3G mobile. GSM EDGE handsets are

also now available in many countries, but because
of the methodological difficulty in tracking sales of
handsets, consideration of EDGE is not covered in
the statistics presented here.

W-CDMA (wideband code division
multiple access)
Although 3G mobile services are a new departure
for mobile communications, in practice, W-CDMA
is perceived as the logical upgrade for GSM, which
is the dominant 2G mobile standard worldwide
with over 80 per cent of the installed base and
more than two billion users worldwide 4. In fact,
W-CDMA has been dubbed “3GSM” for marketing
purposes. W-CDMA was launched in Japan in 2001,
when NTT DoCoMo launched its FOMA service.
W-CDMA initially experienced a slow start in the
global market, due to the high costs of building an
entirely new network and some early difficulties in
standardizing handsets and manufacturing them in
bulk at a price that is competitive with 2G handsets.
A further constraint, especially in Europe, was the
huge amount of money committed by operators to
obtain their 3G licenses at auctions. The value of
licences exceeded USD 100 billion in Europe alone,

Figure 2.1: Building the broadband platform
   Number of economies offering a commercial fixed-line broadband service, 2002-2006, and top ten
   broadband economies, 2005
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and this was committed during the early part of the
current decade and coincided with the bursting of
the dot.com bubble, which saw billions of dollars
wiped off the value of ICT companies (see chapter
three).

video pictures more efficient. HSDPA can boost

Despite these early difficulties, W-CDMA has
subsequently grown more rapidly and now
constitutes around 60 per cent of the mobile
broadband market (figure 2.3). It is the preferred
technology in Europe and shares the market in
Asia. W-CDMA is theoretically able to achieve a
data rate of 2 Mbit/s for low-mobility environment,
and 384 kbit/s for mobile systems and therefore
fits within the adopted definition of “broadband”.
These speeds are adequate for downloading music
and video to a handset. However, speeds achieved
in the laboratory are not always matched in actual
use.

As the download speed of networks increases,

For this reason, W-CDMA operators in many
economies are already pressing ahead with a further
upgrade to HSDPA (high-speed downlink packet
access), a W-CDMA enhancement that promises to
boost the download rate to a theoretical maximum
of 14 Mbit/s. HSDPA is a software upgrade that
can be deployed rapidly and cost effectively
without the need for substantial infrastructure
investment. It doubles network capacity, making
the transmission of everything from voice calls to

In the same way that W-CDMA is perceived as the

download speeds as much as fivefold (box 2.1). An
estimated 44 HSDPA networks were in service, and
a further 70 networks were planned, in deployment
or in trial by August 20065.

user demand for higher speeds also increases, with
users wishing not only to receive, but also transmit,
more music and video. High-speed uplink packet
access (HSUPA), as its name suggests, is the twin
of HSDPA, offering uplink capacity of up to 5.76
Mbit/s. It provides a more efficient procedure for
data-intensive symmetrical data communications
such as video over IP and interactive multimedia.

CDMA 2000 1x
logical upgrade for 2G GSM networks, CDMA 2000
is the logical upgrade for

2G CDMA networks.

CDMA2000 is also a member of the IMT-2000 family.
The most widely deployed version—CDMA 1x—
was the early winner in the race to 3G since the
existing CDMA network, IS-95, can be relatively
easily upgraded to CDMA2000 1x without requiring
mobile network carriers to invest heavily in new
infrastructure.

Figure 2.2: Beyond the first billion
   Penetration rates of main fixed line and mobile networks, worldwide and by region

ICT penetration per 100 inhabitants, 2005
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Box 2.1: High-speed wireless internet:
not the preserve of the rich world
  HSDPA deployment in townships in South
  Africa where fixed-line connections are lacking

30
30

MTN, a mobile operator
based in South Africa, is
using HSDPA to provide
a high-speed connection
to a local entrepreneur’s
payphone shop in the
Alexandra township near
central
Johannesburg—
one of the first ‘internet
cafes’ in the world to use
HSDPA. People renting time
on the computers situated in the booth will be
able to access the internet at speeds of up to
1.8 Mbit/s. Another nine sites are connected to
the internet via a GSM EDGE network, allowing
download speeds at about 120 kbit/s.
The early rollout of high-speed internet
services by South African mobile operators
demonstrates that technologies, such as
HSDPA, are not solely the preserve of affluent
developed countries and that mobile networks
can bring far more than voice and text services
to people in developing countries. To help
accelerate the take-up of 3G in both the
developing world and the developed world,
the GSM Association recently launched a
‘3G for all’ programme designed to make 3G
services and handsets more affordable.
Image source: sxc.com
Source: mobileafrica.net

Figure 2.3: Broadband goes mobile
   Breakdown of mobile broadband networks,
   by technology, and top ten mobile broadband
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The world’s first commercial IMT-2000 (3G) system
was launched by SK Telecom (South Korea) in
October 2000 using CDMA20001x. According to the
CDMA Development Group, by mid 2006 there were
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Source: ITU Information Society Statistics Database

these networks require a major system upgrade or

CDMA 2000 1x EV-DO

a radio overlay network, covering both hardware

Although CDMA 1x is a part of the IMT-2000 family,
it does not qualify as a mobile broadband system in
that it offers capacity of below 256 kbit/s (see table
2.1). In order to compare the CDMA family with
W-CDMA, it is more accurate therefore to compare
CDMA 1x EV-DO (Evolution Data-Optimised). All of

ITU estimates that CDMA 1x EV-DO constitutes

and software, and offer similar transmission speeds.
around 40 per cent of the global market for
mobile broadband, and is currently the dominant
technology in the USA and the Republic of Korea
(figure 2.3). More information about CDMA 1x and
the various releases is available in Table 2.1.

Table 2.1: The CDMA 1x family
  CDMA 2000 1x standards and data rates
Standard
1x

Data rate

Description

Max. 153kbit/s (Release 0) or 307kbit/ s

Nearly doubles the voice capacity of 2G CDMA

(Release 1) in a single 1.25 MHz channel.

networks.

1xEV-DO

Theoretically up to 2.4 Mbit/s. In commercial

Supports advanced data applications, such

Release 0

networks it delivers 300-600 kbit/s on

as MP3 transfers, video conferencing, TV

average in a single 1.25 MHz channel.

broadcasts,

video

and

audio

downloads.

1xEV-DO

Up to 3.1 Mbit/s on the downlink and

With Rev A, operators are able to introduce

Revision A

1.8 Mbit/s on the uplink, with quality of

advanced multimedia services, including voice,

service (QoS) controls to manage latency on

data and broadcast over all-IP networks in

the network.

commercial service now.

1xEV-DO

Forward

Revision B

27 Mbit/s.

link:

73.5

Mbit/s;

Downlink:

data and OFDM-based multicasting, the lower

Combines fifteen 1.25 MHz carriers in a 20
MHz band. A single 1.25 MHz carrier and an
aggregated 5 MHz carrier in the forward link
will deliver a peak rate of up to 4.9 Mbit/s
and 14.7 Mbit/s, respectively.

In addition to supporting mobile broadband
latency characteristics of Rev B will improve
the performance of delay-sensitive applications
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Commercially available since 2002.

such as VoIP, push-to-talk over cellular, video
telephony, concurrent voice and multimedia,
and massive multiplayer online gaming. Rev B
will be commercially available in 2008.

Source: CDMA Development Group

TD-SCDMA (time division synchronous code division multiple access)

2.1.3 Fixed broadband

The third main 3G mobile standard, which is

The proliferation of new internet services, such

recognised by ITU as part of the IMT-2000 family

as audio and video streaming, has boosted

of standards, is TD-SCDMA (Time division synchro-

commercial and household broadband demand,

nous code division multiple access). Time division

stimulating infrastructure investment for fixed

multiplexing alternates time slots for sending and

broadband, just as it has for mobile, albeit in a

receiving data. As of October 2006, there were no

different way. The number of fixed broadband

commercial deployments of TD-SCDMA, but China

users surpassed the 200 million mark worldwide

has endorsed the standard. China has the world’s

in late 2005, and broadband subscribers now

largest mobile market, with some 395 million us-

outnumber narrowband internet subscribers (e.g.

ers at the end of 2005. This gives China tremen-

dial-up) on a global basis (figure 5.2). The preferred

dous bargaining power in shaping future mobile

technologies are xDSL and cable modems which

standards worldwide. It also means that Chinese

together accounted for around 94 per cent of

manufacturers can achieve economies of scale just

the fixed broadband market at the end of 2005

by serving their domestic market. A home-grown

(see data table 6). However, some of the fastest

standard also benefits local equipment vendors

growth is now in other broadband technologies,

by reducing the payment of royalties and patent

in particular fibre to the home, office, curb and so

fees.

on (FTTx).
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Digital subscriber line technologies
(xDSL)
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The dial-up modem is being made obsolete by
its speed limitations (typically 56 kbit/s). The
Integrated services digital network (ISDN), at speeds
of up to 144 kbit/s, offered some improvement,
but generally not sufficient to make up for the
higher price. Instead, an increasing number of
users are moving directly from dial-up to digital
subscriber line (DSL) technology, which uses the
same twisted-pair copper telephone lines, but
offers much higher speeds, suitable for multimedia
and video applications. DSL deployment began in
1998, with the Republic of Korea taking an early
lead which it has since maintained. The term xDSL
covers a number of flavours of DSL technology,
including ADSL, SHDSL and VDSL (see table 2.2).
The most popular DSL technology is ADSL
(asymmetrical digital subscriber line) which has
the bandwidth provision slanted in favour of
downstream traffic. This asymmetry, combined
with always-on access, makes ADSL ideal for webbrowsing, file downloads, video-on-demand,
remote LAN access etc. These applications typically
have much greater download traffic than upload.

Basic ADSL can transmit at up to 6 Mbit/s to a
subscriber, and a further 640 kbit/s for uplink,
depending upon the distance of the subscriber
from the nearest exchange, although these high
speeds are rarely offered commercially (typically,
commercial ADSL speeds are below 3 Mbit/s).
In 2002, ITU-T completed the revision of new
international ADSL standards, introducing ADSL2
(ITU G.992.3 and G.992.4) and bringing new
features and functionality to improve performance
and interoperability. ADSL2+ (G.992.5) doubles the
downstream bandwidth and increases the data
rate on telephone lines up to almost 3 kilometres.
ADSL2+ specifies a downstream bit rate of up to
16 Mbit/s, resulting in a significant increase in data
rates for subscribers close to the exchange. ADSL2+
also includes an optional mode that doubles the
upstream data rate.

Cable modem service
Cable TV service has been widely available since
the 1950s in the United States, Canada and some
other countries, where it has a high penetration
rate. Cable modems use the existing cable TV
networks and coaxial cable to give subscribers

Table 2.2: The flavours of DSL
  Description of selected xDSL technologies with data rate
ITU
Recommendation

Net data rate

Single-pair high-speed
digital subscriber line

G.991.2

192 kbit/s to 2.312 Mbit/s

ADSL

Asymmetric
digital subscriber line

G.992.1

1.5 to 6.1 Mbit/s downstream
16 to 640 kbit/s upstream

ADSL2

Asymmetric
digital subscriber line

G.992.3

up to 8 Mbit/s downstream
up to 800 kbit/s upstream

ADSL2+

Asymmetric
digital subscriber line 2+

G.992.5

up to 16 Mbit/s downstream
up to 800 Mbit/s upstream

VDSL2

Very high-speed
digital subscriber line 2

G.993.2

up to 100 Mbit/s downstream
up to 100 Mbit/s upstream

xDSL

Description

SHDSL

Source: ITU

However, as a means of providing broadband
internet, cable modems have several shortcom
ings. First, cable networks are not widely available
in most countries. Furthermore, the maximum
speed claimed for cable is purely theoretical. In
practice, cable modem services operate on the
same principle as local area networks, i.e. the
available capacity is shared between all connected
users at any one time, to the cable head end. This
means that performance is highly variable.

Fibre (FTTx)
The maximum upstream speeds delivered by
DSL diminish as local loops gets longer. In view
of the growing demand for bandwidth-hungry
applications, some operators are now turning to
very high-speed internet technologies, deploying
fibre optics (already the technology of choice for
the inter-urban network) in the access network.
Fibre in the access network may either reach
directly to the subscriber or to a nearby node (e.g.
curb), with the last part of the link still over going
twisted copper pair (see table 2.3).
FTTH (fibre to the home) was introduced in
Japan in 1999, and by 2005 new FTTx subscribers
outnumbered new DSL subscribers in that country.
In the United States, 2.3 million households had
access to FTTx at the end of 20057. In Germany,
Deutsche Telekom has announced plans to invest
around USD 3.8 billion to deploy FTTN (fiber to the
neighbourhood). One important regulatory issue is
whether incumbent operators should be obliged
to unbundle fibre in the access network and allow
market entry by competitive service providers,
as has happened in many countries with DSL
unbundling. There is a fear, on the one hand, that
unbundling fibre would deter fresh investment,
and on the other hand, failing to oblige unbundling
would create a new natural monopoly, in that it is
hard to foresee residential applications that would
require more than one fibre network supplier.
There are a number of other ways of providing
broadband from fixed connections, including

metro ethernet (also known as apartment LANs),
broadband by satellite, fixed wireless access and
so on. The most promising of these alternative
technologies use wireless means, but without the
use of cells to support roaming. They are neither
strictly “fixed” nor “mobile” and can better be
described as being “portable”. These are discussed
further below.

2.1.4

Portable internet

Wireless local area networks (WLAN)
In general terms, 3G cellular mobile services
provide a high level of user mobility but a lower
speed of connection, while fixed-line broadband
services provide only limited mobility but a higher
speed of connection. Between these two, “portable
internet” technologies provide a better level of
mobility than fixed services but a higher level of
connectivity than cellular services. One of the first
portable internet technologies was the wireless
local area network (WLAN), based on the IEEE
802.11 family of standards (see table 2.4). The most
popular is based on IEEE 802.11b and is known as
Wi-Fi (wireless fidelity).
Wireless LANs use electromagnetic waves to
transmit and receive data over short distances.
In a typical WLAN configuration, mobile devices
connect to a fixed broadband network via radio
links with an “access point”. However, as the
technology develops, it is possible that some
parts of the fixed network could be replaced with
wireless technology. Also, in isolated regions, WLAN
connectivity could be provided in tandem with a
VSAT, a very small aperture terminal (box 2.2).
WLAN technology is particularly popular with home
users, where it allows a broadband connection to
be shared among several computers and devices
scattered around the house. WLAN hotspots can
also be found in airports, cafés and other public
places. Although originally designed for shortrange network connection, in developing countries
WLANs are increasingly being used as backbone
telecommunication infrastructure8.
However, WLANs have a number of limitations,
mainly related to their restricted geographical
coverage. The growth of WLAN usage has also
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internet speeds of up to 1.2 Mbit/s theoretically.
Cable modems account for around 30 per cent of
the installed base of broadband users worldwide
and they are the dominant technology for fixed
broadband in North America.
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made network security a problem. WEP (or wired
equivalent privacy) was the original security
scheme, but it could be cracked in less than a day
of heavy traffic, using freely available programs
such as AirSnort or WEPCrack. The Wi-Fi Alliance
has since released an enhanced security scheme
called Wi-Fi Protected Access (WPA), using much
stronger encryption. Still, even this is not immune
from hacking.

Wireless metropolitan area networks
(WMAN)
Driven by the interest in WLAN hotspots, a number
of more ambitious projects linking a metropolitan
digital.life

area with WLAN hotspots have been launched.
Wireless metropolitan area networks (WMANs)
provide broadband internet access for fixed and
mobile devices via base stations connected to a
core network. They offer a low-cost, uncomplicated
alternative to fixed-line infrastructure. To extend
34
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coverage, there are several approaches. One is
to use numerous WLAN access points to cover a
city. Another is to increase the signal power of
the base stations greatly so as to reach mobile
devices even at a considerable distance. This is the
concept behind WiMAX and WiBro, which offer an
interesting perspective for the future ubiquitous
network.

IEEE 802.16 (WiMAX)
The initial specification for WiMAX (worldwide
interoperability for microwave access or IEEE
802.16) was published in March 2002. WiMAX has
been designed to transmit up to 70 Mbit/s over
a maximum range of 50km. The service aims to
offer users with laptops, PDAs or mobile handsets
a high-speed internet link. It was in December
2005 that the IEEE ratified the 802.16e amendment
to the 802.16 standard. Currently, there are more
than 200 WiMAX trials underway around the
world. WiMAX promises a cost-effective fixed
wireless alternative to cable and DSL, allowing
countries with limited fixed-line infrastructures
to achieve broad connectivity with a high-speed
network, without the need for large infrastructure
investments. Although WiMAX is of particular
interest to developing countries, as an alternative
to fixed-line infrastructure, it can also be attractive
in industrialized countries, particularly in densely
populated areas like large urban centres (box 2.3).
WiMAX is expected to be complementary to other
wireless and wire-based technologies. For instance,
it can complement WLAN networks, which are
more suitable for high-volume indoor use, by
providing wider coverage when outdoors. The
specification has been enhanced to allow vendors
to incorporate dual-mode chipsets in mobile
devices, to support both technologies. In addition,

Table 2.3: The IEEE 802.11 family
   A selection of different IEEE 802.11 technologies
Protocol

Release date

Frequency

Bandwidth

IEEE 802.11

1997

2.4 GHz

1, 2 Mbit/s

IEEE 802.11a

1999

5 GHz

6, 9, 12, 18, 24, 36, 48, 54 Mbit/s

IEEE 802.11b

1999

2.4 GHz

5.5, 11 Mbit/s

IEEE 802.11g

2003

2.4 GHz

6, 9, 12, 18, 24, 36, 48, 54 Mbit/s

IEEE 802.11n

expected
mid-2007

2.4 GHz

540 Mbit/s

Source: Adapted from Sampalli Srinivas, October 2005

Box 2.2: Using satellites to bring connectivity to rural areas
   ITC’s eChoupal project uses VSAT technologies to get Indian farmers online
The International Business Division of ITC, one of India’s largest
exporters of agricultural commodities, has developed the eChoupal
initiative to tackle the unique challenges facing Indian agriculture,
with its fragmented farms, weak infrastructure and extensive chains
of intermediaries.
Each village internet kiosk is managed by a farmer called sanchalak ,
who has a computer, typically in his or her own house, and an internet
connection via a phone line or, increasingly, a VSAT connection. These
kiosks serve an average of 600 farmers in 10 villages within a five
access to information, in their language, on weather, market prices,
scientific farm practices and risk management. They facilitate the purchase of farm materials and the direct
sale of farmers’ produce.
The eChoupal projects allows farmers to take their own decisions, reacting to market demand and protecting
quality and productivity. By pooling their requirements for farming materials and equipment, they are able
to obtain more favourable conditions from vendors. In the future, a combination of VSAT and WLAN will
further democratize internet access in the villages.
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kilometer radius. The sanchalaks’ kiosks provide farmers with ready

Image source: Digital Dividend Organisation
Source: eChoupal.com

WiMAX could eventually be combined with 3G
mobile broadband to provide a customized highspeed environment whatever the location of the
user.

2.2

Connected computing

In everyday life, there are always a number of
routine, repetitive and mundane tasks to be carried
out. Digital technologies have made some of these
tasks easier and more efficient, e.g. paying bills. But
a larger revolution may be at hand, one which will
extend the power of digital technology beyond
the mobile phone and the personal computer,
to everyday items. In the future, all of the world’s
things may be connected to the global internet,
through sensors, actuators and radio-frequency
identification tags. Although the timescale of
this revolution is yet unclear, the shape and
scope of human activity is undergoing a radical
transformation.
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2.2.1 RFID (radio-frequency
identification)
Radio-frequency identification (RFID) is a good
example of an unobtrusive technology that has
the potential to play a crucial role in creating a
ubiquitously networked environment capable
of transforming our daily lives. RFID uses
electromagnetic radiation to identify a person or
object9. The basic technological concept is a simple
one, and its origins date back to the 1950s. An RFID
system is made up of a transponder (tag) located on
the person or object to be identified, and a reader
(typically fitted with middleware) that forwards the
data received to another system such as a desktop
computer or database. When used in combination
with sensor technologies, these systems can
detect and control changes in their environment
(see section 2.4.6). As such devices and tags
become increasingly commonplace, a world of
“ubiquitous computing” (as first described by
Mark Weiser10) comes closer to realization, as does
a global “internet of things”, the subject of last
year’s ITU Internet Report11.

RFID tags can be smaller than a square millimetre
in size, and thinner than a sheet of paper11.
Developments are ongoing to shrink their size
further. Meanwhile, prices are also falling. In 2006,
Hitachi announced that it had finally created the
USD 5 cent tag12, which is widely recognized as
the magic price for mass deployment. At that
price, RFID could compete with the traditional
bar code, taking over many of its present day
applications. In the past, comparatively higher
tag costs largely restricted their use to high-value
items. The cheapest and most widespread tags are
passive tags, which are powered by energy they
scavenge from the interrogating radio wave. By
contrast, active tags have their own power source,
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and can generally transmit, as well as respond to
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data. Some tags are read-only, and others can be
read-writable and even re-writable.
One of the early uses of RFID was in supply chain
management. In supply chain management, tags
can perform much more sophisticated functions
than the traditional barcode. Since RFID does
not require line-of-sight, it is much easier for
manufacturers to identify and track stacked

or piled items through the supply chain, and
constantly monitor their status. Since each RFID
tag is unique, each item can be tracked separately,
in contrast to traditional barcodes, which cover
only entire categories of items.
Retailers, too, have begun discovering the
potential of RFID systems for front-end
applications, e.g. to provide information about a
product, such as washing instructions for an item
of clothing, cooking or care instructions. A report
from IDTechEx13 estimates that, by 2008, retailers
will account for over USD 1.3 billion of a global
USD 7 billion RFID market (box 2.4).
Other sectors in which the potential of RFID has
been recognized are transportation (RFID systems
are already in operation for the collection of road
tolls, for example), medicine and pharmaceuticals.
Widespread tagging of medications through RFID
can be used to fight drug counterfeiting - the
tags help identify damaged, tampered, outdated
medication for recalling. It can even be combined
with sensor technology to monitor and maintain
medical equipment and supplies, or to monitor
the health of individual patients. RFID has been

Box 2.3: High-speed London
   A WiMAX service for businesses in Westminster
A £4.4m (USD 8.8m) investment by Urban WiMAX is bringing wireless
connectivity to businesses in central London, UK. Over 250 businesses
volunteered to test-drive the high-speed wireless connection based on
the WiMAX 802.16d-2004 standard. The first customers were connected in
April 2006. Participants in include major corporations, media businesses
and financial companies as well as members of the UK Parliament..
Initial sites were chosen with an eye to the application needs of the
trial participants, so as to prove the technology’s capabilities, including
wireless 10 Mbit/s download and upload, closed-circuit television, voice
and video.
Trial participants can use the pilot service free of charge. The full
commercial launch of Urban WiMAX’s service was planned for the third
quarter of 2006. Urban WiMAX used advanced mapping software–the
result of ten years of research and development–to solve the problem of
non-line-of-sight delivery in urban areas.
Image source: flickr.com (Stuart Yeats)
Source: Digital Media Asia

applied to existing processes, such as the supply
chain, but can also open up entirely new markets.
The combination of falling costs, shrinking size
and computing power make RFID a technology to
watch.

The applications of RFID are already quite varied.
RFID tags have been attached to the shoes of
marathon runners to track their progress and used
for monitoring the whereabouts of small children
in theme parks. As it does not require contact,
RFID is a key enabler of wireless contactless
systems for payment: in Japan, users can pay for
taxi fares using RFID-enabled mobile phones. The
potential of RFID has been recognized outside the
private sector, too. Governments are exploring the
use of RFID for enhancing security, through tags
in drivers’ licenses, national passports, and even
currency notes. The use of RFID is already cutting
across many sectors, and the world market for
this technology is likely to expand considerably
over the coming years. The technology can be

2.2.2 Sensors, actuators, and their  
networks
Sensors are devices that detect stimuli in a physical
environment. They can detect changes in the
environment and either indicate these directly (e.g.
a stand-alone mercury thermometer) or pair with
other indicators through an analogue to digital
converter, to enable these results to be read and
analyzed by humans. A sensor network is formed
when there is more than one sensor feeding results
back to a central server. Sensors in a network can
also communicate with each other. When sensor
networks operate without the use of cumbersome
wires, information about environmental stimuli
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used to store individual patient information on
wristbands. Precedents also exist for implanting
RFID tags14 in humans. As tags are typically the
size of a grain of rice, they can be injected under
human skin. Such implants are not dissimilar to
identification chips used for pets or livestock.
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Box 2.4: The RFID retail experience
  Grocery shopping the RFID way
Both customers and retailers benefit from RFID technology. The journey starts in the
factory, where RFID tags are employed throughout the supply chain to track items and
manage supplies and deliveries.
Retailers can also analyse RFID tracking data to study consumer behaviour and
purchasing patterns. They can use this information to streamline store layout and help
shoppers find their way to the desired products (e.g. repeat purchases) faster and more
efficiently. Additionally, RFID tracking can be used to better manage the movement of
perishable goods and protect valuable items from theft.
For customers, shopping thus becomes easier and more convenient. At the checkout, RFID eliminates the
need to unload and individually record each item purchased, by registering an entire basket or trolley full of
RFID-tagged goods in an instant. Alternatively, the trolley itself could contain a reader, with a display showing
the customer a running total of the items taken so far. The trolley can be personalized: after ‘recognizing’
the customer (from an RFID tag, mobile phone or key fob), the smart trolley would take known shopping
preferences trolley into account and provide advice on special offers and promotions.
RFID in conjunction with contactless payment systems (see section 2.5.1) could greatly streamline and
accelerate retail shopping. But it doesn’t end there – on the way out the door, the customer’s RFID-enabled
phone exchanges codes with a reader on the car’s dashboard, identifying the car’s legitimate owner.
Image source: Barcode Solutions
Source: Adapted from ITU Internet Report 2005: “The Internet of Things”, available at www.itu.int/
internetofthings
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can be transmitted over the air to a wide array
of actuators and processing units. Sensors and
their networks are already playing a vital role in
medicine, industrial operation, environmental
monitoring and robotics.

direct control of a human operator, or fully automated. The branch of engineering called robotics
contains elements of electronics, mechanical engineering, computer science, artificial intelligence,
nanotechnology and bioengineering.

The constituent parts of a sensor network, namely
the sensor nodes, are essentially tiny computers,
very basic in terms of their interfaces and components. They are usually equipped with a processing unit with limited computational power and
memory size, a sensor mechanism, a communication device and a battery as power source. A sensor
network may have one or more base stations, possessing computational and communication power,
thereby acting as gateway between sensor nodes
and those responsible for the sensor monitoring.

Robots that are mobile can be classified as either
androids or humanoids. Androids are usually fitted
with wheels or tracks, robot legs being inherently
unstable and difficult to engineer. They can be
used for activities in extreme environments, rescues, or other onerous tasks. They can also serve as
pets, such as the well-known Sony AIBO15. Humanoids, on the other hand, are designed to closely resemble human beings in form. Ideally, humanoids
can walk and perform some basic human activities,
such as carrying an object or recognizing speech
(box 2.5). In order to make humanoids more accessible, a start-up company in France, for example,
is planning to build an inexpensive, Wi-Fi-enabled
humanoid robot, for the consumer market by early
200716.

Various applications have already been proposed
for wireless sensor networks. In industry, for
instance, they can be used to monitor hazardous,
inaccessible environments. They can also be
deployed in wilderness areas, monitoring the
state of the environment autonomously without
needing to be recharged or replaced. They can be
used to form a dense security net around valuable
objects, monitoring and tracking intrusions. In the
digital world, wireless sensor network technology
will be an important part of the coming “internet
of things”.

2.2.3 Robotics
The interaction between robots and humans has
always inspired writers of science fiction. The
dream that machines could help humankind with
unpleasant, dangerous or simply tedious work is
inherently appealing. The current renewal of interest in robotics outside the world of fiction is due
mainly to the increasing maturity of robotic technology and falling costs. Today’s wireless and sensor technologies also enable an unprecedented
level of interaction between robots and the world
around them.
Robots in the real world generally lack the glamour of their fictional paragons: they are machines
designed to execute one or more tasks repeatedly,
with speed and precision. There are as many (if not
more) different types of robots as there are tasks
for them to perform. A robot can be under the

Given the renewed interest in robotics,
demonstrations of robots and robotic skills are
multiplying across the globe. An exciting annual
event for humanoids is the RoboCup soccer
championship, held in 2006 in Bremen (Germany),
at which teams of humanoids demonstrate how
they master the complex skills needed for the
sport, particularly as dexterity does not come easy
to them.

2.2.4 Media convergence
As human work becomes ever more automated, and
broadband technologies provide access anytime
anywhere, people are beginning to consume an
increasing amount of digital media. In particular,
personal video recorders, MP3 players, and digital
cameras combined with the wave of media
convergence is changing the way we experience
entertainment.
With the rapid growth of mobile phones, new
technologies such as digital video broadcasting and
digital multimedia broadcasting let viewers watch
streamed content on mobile devices. Radio listeners
have not been left out: digital audio broadcasting
has led to tremendous quality improvements and
transformed the listening experience, too. IPTV

DAB (digital audio broadcasting)
Listeners to the BBC in the United Kingdom, and
worldwide, can now record one BBC broadcast while
listening to another live. Using a new digital radio
system called DAB (or digital audio broadcasting),
all national BBC radio stations are transmitted
together using one carrier frequency, instead of
many frequencies, as in the past. The audio data
from different radio stations is transmitted in
sequential slots, and the receiver filters them into
different streams, corresponding to stations. This
makes the system flexible enough for users to
time-shift the programming. In addition, audioon-demand is now possible on a number of radio
stations and radio broadcasting websites: users
can listen live to radio programming, or to archived
material on the internet. This is also known as
“internet radio”.

DVB (digital video broadcasting)
In parallel to the changes re-shaping the radio
world, there is also a global shift away from the
analogue system that has dominated television
during its first 45 years. An industry-led consortium
called the Digital Video Broadcasting Project (DVB),
formed by over 270 broadcasters, manufacturers,
network operators, software developers and
regulatory bodies in some 35 countries, is working
on common standards for the global delivery of
digital television and data services.
The DVB consortium has developed standards
for cable, satellite and terrestrial digital TV. The
terrestrial standard, DVB-T, was the subject of
discussion at the Regional Radiocommunication
Conference hosted by ITU in 2006 (RRC-06)17,
where participating countries from Europe, Africa
and the Arab States agreed on a new frequency
plan. As a result, DVB-T services will be offered in
at least 114 countries, with a harmonised series of
dates for the switchover from analogue to digital
services.
DVB-T can be used to deliver multimedia programs
to handheld devices, although power consumption

Box 2.5: Musical robot
   Japanese car maker Toyota builds a
   trumpet-playing robot
“He” stands 120 cm (four
feet) tall and still doesn’t
have a name. So far he
knows only one song on
his trumpet, “When You
Wish Upon A Star”. But
he is learning…
This talented robot is the latest in a series
developed

by

Japanese

companies

to

showcase humanoid robotics. Sony, too (like
Toyota) has created Aibo, a robot dog with
engagingly authentic canine habits, and the
all-singing, all-dancing Qrio, which can jog
along at a top speed of 14 m/min. Another
car maker, Honda, has developed a walking
humanoid called Asimo, which has been a
travelling sensation all over the world. Robot
development is a highly competitive business
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technologies introduce an interactive dimension
into television, giving viewers more control over
what they watch, and when.

in Japan—the market is estimated to be worth
around USD 4.5 billion. Japanese companies
find the humanoid models to be excellent
ambassadors and status symbols.
Image source: Toyota
Source: Various company websites, including
sony.com and toyota.com

remains an issue: currently, handheld batterypowered receivers do not have enough energy
to receive a normal DVB-T signal for an extended
period. Another standard in the same family,
DVB-H, may be more appropriate for handheld
devices and also lends itself to IP datacasting,
thereby facilitating the interoperability of
telecommunications and broadcasting networks
(box 2.6).
DVB-H faces competition from 3G networks
operators, however, who are also capable of
providing mobile television services, such as
MBMS (multimedia broadcast multicast service)
offered by 3G networks. But in their present
state (without the HSDPA upgrade), 3G networks
may have difficulty in providing affordable realtime broadcast TV services. For this reason, it is
more likely that 3G handsets will be offered with
multimodal capabilities.
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DMB (digital multimedia
broadcasting)

Although DMB technology promises mobility for
television viewers, there are inherent limitations
associated with screen size. Both its satellite and

As its name suggests, DMB is a digital transmission
system for sending data, radio and TV to mobile
devices. Users can enjoy TV programmes as well
as audio and data services on DMB mobile phones,
portable DMB receivers, or in DMB-enabled
vehicles. However, the primary target market is

terrestrial versions provide video quality suitable
for screens of 18 cm, adequate for taxi use,
but nonetheless deemed small by some users.
Projection onto a larger screen, however, results in
unacceptable quality loss and would not substitute
for existing technologies indoors.

the mobile phone user. DMB comes in two forms:
satellite-based (S-DMB) or terrestrial (T-DMB). The
main difference between the two in practical

IPTV (internet protocol television)

terms is that S-DMB provides broader geographical
coverage.

IPTV is set to radically change the entertainment

The Republic of Korea inaugurated the world’s
digital.life

first S-DMB service. TU Media, founded by the
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leading mobile carrier SK Telecom, received a
license from the Korean Broadcasting Commission
(KBC) in December 2004. In March 2005, T-DMB
was launched in the Seoul metropolitan area.
Japan is also at the forefront of the introduction of
DMB technologies. Taxi passengers already watch
television using S-DMB services (box 2.7). The
S- DMB business model is based on subscription.
By contrast, T-DMB relies solely on advertising, and

landscape. The delivery of programming over a
versatile IP network will mean that users can benefit
from interactive services, while the market will be
exposed to increased competition. IPTV describes
a system capable of receiving and displaying a
video stream encoded as a series of IP packets. An
IPTV service is one where users can watch many
different high-resolution programmes through a
secure managed network. For residential users,
IPTV is now being provided together with video
on demand, or bundled with web access and

provides popular television programming free of

VoIP telephony (“triple-play” or “multiple play”

charge. Receivers of T-DMB can be integrated in car

services)19 using a single infrastructure. With the

navigation systems, mobile phones, personal video

spread of IPTV, cable and telecommunication

players, laptops and even cameras. This flexibility is

operators are increasingly turning to this new

likely to give T-DMB the edge over S-DMB .

market for diversifying their revenues.

18

Box 2.6: 3 Italia kicks off!
   First mobile TV service using DVB-H technology launched  in Italy
The world’s first commercial mobile TV service using DVB-H technology was
launched in Italy on 5th June, 2006, just ahead of the FIFA World Cup. 3 Italia, the
mobile network operator, claimed to have signed up 111’000 users in the first six
weeks of operation. The operator is aiming to have 500’000 clients by the end of
2006. The rapidly-growing service is already available in over 2’000 Italian towns
and cities.
Pay-as-you-go users can access the mobile TV service at EUR 3 (USD 4) per day,
EUR 12 (USD 15) per week or EUR 29 (USD 37) per month. Alternatively, subscribers
can pay EUR 49 (USD 63) per month for unlimited mobile TV services, one hour of
calls per day and one gigabit worth of downloads per month.
Image source: DVB Project Office
Source: DVB Project Office at www.dvb-h.org

Box 2.7: Tokyo unveils satellite multimedia service for taxis
  Japan launches MobaHO!, the world’s  first  satellite multimedia broadcasting service for taxis
Two Japanese companies, Mobile Broadcasting and the taxi operator
Daikoku Kotsu, have introduced MobaHO!, a satellite digital multimedia
broadcasting service intended specifically for taxi passengers. Taxis are
equipped with LCD monitors, which come with an internal speaker and
are placed on the headrest of the passenger seat.
The S-DMB service provides taxi customers with 30 audio channels, and
8 video channels offering news, music, overseas FM radio, sports and
entertainment, interspersed with taxi commercials.

Source: JCN Network, “World’s first satallite digital multimedia service for taxis“, 20 July 2006

IPTV provides two-way transmission capabilities
that are absent from traditional TV distribution
technologies. This allows viewers to take advantage
of interactive services, e.g. selecting camera
angles or commentary streams when watching
a sports event, or by voting for contestants in a
reality TV show. The interactivity can even include
user-generated content, whereby individuals or
organizations can produce and distribute their
own content, either publicly or to selected groups.
IPTV can therefore create the potential for pointto-point content distribution and full video on
demand (time-shifting). It also gives subscribers
video stream control (e.g. pause, fast-forward,
rewind etc.), emulating hard-drive based digital
video recorders (DVR) such as TiVo.
As broadband becomes more popular and
affordable, convergence will only gather pace.
Major telecommunications providers are exploring
IPTV as a way of generating new revenue from
their existing networks, and to defend against
encroachment from cable operators. In Hong Kong,
China, the incumbent telecommunication operator,
PCCW, was the first to launch IPTV commercially
and already has a large portion of its subscriber
base signed up to IPTV. It is expected to overtake
the local cable television service provider in 2006,
in terms of number of subscribers (box 2.8).
IPTV demonstrates how conventional entertain
ment services (TV is 75 years old) are being
transformed by the internet, thereby increasing
consumer choice with à la carte programming and
personalisation options. Being IP-based, IPTV is an

obvious choice also for viewing away from home
using devices like Slingbox 20. Thus, this wave of
media convergence is seeing traditional media, like
radio, music, video and TV broadcasting, moving
to other platforms, giving the consumer better
quality and more variety.
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Image source: MoBaHO!
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2.2.5 User devices
The desire for increasingly personalized devices
is central to maintaining the sales of consumer
electronics devices such as digital music players
and laptop computers. The mobile phone market
is no exception. Users now choose their own
ring tones and screen wallpapers. They are also
becoming more discriminating about the design
and physical appearance of their handsets, so much
so that the rate of replacement of such devices is
no longer merely dependent on functionality. The
mobile phone has moved from being a practical
accessory to becoming a reflection of a user’s
personality or social status.
A study from the Mobile Content Forum found
that 70 per cent of Japanese mobile users keep
their mobile within one metre of their body during
the day time, and 40 per cent during the night as
well. The mobile phone can thus be considered as
an extension to the user’s physical self, and the rate
of replacement in Japan is accordingly very high.
Anyone contemplating replacement is faced with
an almost overwhelming choice of handset, and
manufacturers have been quick to create niche
markets, including the luxury, female, sporty and

Box 2.8: NOW, it’s IPTV!
   IPTV in Hong Kong, China
IPTV, or “Internet Protocol Television”, is on
the verge of conquering the Hong Kong television market. The city’s
fixed-line

telephone

incumbent, Pacific Century

CyberWorks

Lim-

ited (PCCW) is leading
the charge with its NOW
Broadband TV service,
which has been growing
vigorously ever since its
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inception in 2003.
By 2005, NOW TV subscribers numbered more
than half a million, up 52 per cent over the
previous year. The company predicts a further
36 per cent growth in 2006, as the number
of subscribers rises to 750’000. NOW TV is
thus likely to overtake the current television
42
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market

leader,

iCable

Communications,

which had a customer base of 738’000 in
2005 but nowhere near NOW TV’s meteoric
growth rate.
At the time of its launch, NOW TV operated
only 23 channels; that number now exceeds
100. Channels are categorized into sports,
entertainment,

movies

and

news

and

infotainment groups respectively, along with
on-demand adult programming. Certain
channels are free to non-subscribers, being
carried

by

advertising.

PCCW

provides

customers with an “à la carte ” subscription,
allowing

them

to

purchase

individual

channels, unlike the traditional bundled
channels on cable. The company’s success is
partly due to the fact that Hong Kong is one
of the most densely populated cities in the
world, and has a high broadband penetration
rate, bringing down the cost of the network
infrastructure.
Image source: flickr.com (fatcontroller)
Sources: NOW Broadband TV, at www.
nowbroadbandtv.com; and Daily IPTV, “PCCW’s
now broadband TU poised to beat cable“,
available at www.dailyiptv.com

‘tweenager’ markets (box 2.9). The luxury market,
too, has spawned a whole variety of devices
competing on materials, workmanship and extras.
The female market, in particular, was characterized
by Intel’s resident anthropologist as the “canary
bird of the technological mineshaft”: if a product
doesn’t work for the female market, it is unlikely to
make the grade in the mass market21.
The personal computer (PC) has also evolved
considerably since IBM first showcased its PC to the
world in August 198122. It came in three versions, the
cheapest of which was a USD 1’565 home computer
(about USD 3’500 at 2006 prices)—monitor and
disk drives not included. The computer had a
4.7 MHz processor and 16 K of memory, and came
with Microsoft’s BASIC programming language.
It was capable of displaying just four different
colours for graphics and 24 for text, and ran only
basic games and tools, such as a music tuition
program. Today, there are over a billion personal
computers worldwide. A typical hard drive, at
160 GB, has the capacity of over one million of the
floppy disks used by the original IBM machine. 23
The last 25 years have also seen the personal
computer become increasingly personal, as many
people now own one or more computers, whereas
in the past a “home computer” was typically just
that: one that was shared between the members
of a household. This change in ownership has
precipitated changes in the way we use PCs—
Wi- Fi coverage is increasingly becoming available
on trains, in coffee shops and in tourist hotspots.
A recent report from the UK ICT regulator, Ofcom,
found that 16 to 24 year-olds in the United Kingdom
are spurning television, radio and newspapers in
favour of online services, fuelling a radical media
shift. 24 Such shifts demonstrate just how dynamic
the personal computer market is, and the demand
for continued improvement and innovation in this
field does not seem to wane. And some argue that
the true personal computer of today is the mobile
phone, with its mass penetration, individual nature
and increased functionality. Will the mobile phone
be the starting point for tomorrow’s personal
computer?
Portable music players are also subject to rapid
innovation. As functionality is fairly basic, other
factors, such as design, ease of use and branding,
become more important for consumers. Apple’s
iPod is an example of such innovation (box 2.10).

Box 2.9: Kiddy cool meets parent power
  Disney makes its move from films to phones  
Walt Disney has a huge legacy of films, theme parks and fluffy toys, but the
company may soon be able to claim a successful new addition to its business
empire. It recently announced its decision to enter the mobile phone market,
with Disney Mobile, a service designed for 10 to 15 year-olds.
The service gives parents the power to monitor and control their child’s phone usage. A choice of two
camera phone handsets is available, from LG Electronics and Pantech. Parental facilities include the setting
of monthly limits for voice and text minutes, ring tones and other downloads, and the selection of times
and days of the week when the child is permitted to use the phone. If any preset allowances are exhausted,
the phone will still allow calls to designated numbers, such as to the child’s parents or to the emergency
or PC. To maintain the Disney theme, subscribers can download free and paid ring tones, wallpaper and
graphics from a Disney “vault”, either free.
Image source: flickr.com (pshan)
Source: USA Today, “Disney’s phone lets kids talk at parents’ discretion”, 4 may 2006, at www.usatoday.com

A ‘mere’ MP3 player, it has become a phenomenal
worldwide sales success, involving into an evergrowing family of products from calf leather
accessories to sleek and sturdy speakers. The
new release of the iPod presents users with the
possibility of watching videos, too. But the iPod has
started to face competition from mobile phones
that have integrated MP3 players and mobile TV
programme.
The future direction for user devices is important
to ascertain: will users prefer a single device with
multiple functions, or many different devices? It
does seem that users are heading towards the allin-one multi-functional device. Already, mobile
phones are displacing other more mundane items.
A 2006 Nokia study25 of young people aged 18-35
found that 72 per cent had discarded their alarm
clock in favour of the mobile phone, and 73 per
cent no longer wore a wristwatch. A further 44 per
cent of those questioned used their phone as their
main camera, and 67 per cent expected their phone
to eventually replace their MP3 player. However,
the results did show some regional differences.
Whilst 68 per cent of respondents in India used
their mobile as their main camera, 89 per cent
of Americans questioned preferred to keep two
separate devices, and the global average of people
expecting to use just one device was less than half,
at 42 per cent.

This suggests that the answer to the question
above is not quite as clear cut as one might expect,
and may be subject to many different variables—
for instance, it has been suggested that there is
a ‘gadget threshold’ that needs to be overcome
before users will accept multi-functional devices.
Thus, for an internet-enabled mobile phone, ease of
browsing might be a crucial factor. Manufacturers
also have to contend with issues such as screen size
and battery life limitations. Nonetheless, mobile
phones have an undoubted importance in modern
life, with a third of the respondents in the Nokia
study claiming they would rather lose their wallet or
purse than their mobile phone, and a fifth claiming
they would sooner lose their wedding ring than
their mobile phone. Manufacturers are pushing
ahead with multi-functional devices, suggesting
that their confidence in consumer acceptance is
high. An example of such a device is Sony’s ‘Mylo
Personal Communicator’ (box 2.11), a portable
wireless entertainment device combining instant
messaging, voice over IP, e-mail and music. 26
The evolution of user devices is both exciting and
bewildering for the consumer, who faces an ever
increasing variety to choose from. Ease of access
and use will become increasingly decisive criteria,
given the relentless pace of innovation and
the attendant burden of choice for consumers.
Vendors and operators will find themselves
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services. GPS technology allows the parents to track the location of their child’s handset from their phone
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2.3

Box 2.10: iPod therefore I am
   A status symbol and corporate goldmine
Since

its

2003

launch Apple’s iPod
has

sold

millions

of devices (around
22.5 million in the
2004-05

financial

year) and is credited
with redefining the
MP3 player market
in a manner similar
to the way IBM’s
PC

redefined

the

personal computer
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market. The 60GB
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model is capable of storing 15’000 songs. The
success of the iPod has encouraged Apple to
further diversify the product portfolio. The
company recently paired up with the mobile
phone manufacturer Motorola to produce
the ‘ROKR’ iTunes device—one of the first
dedicated music phones to hit the market.
Apple is also working on a widescreen
video iPod that will let users download
and read novels. There are rumours that
Apple has approached some of the world’s
largest publishing houses, to convince them
to commit their full libraries of books to
electronic archives.
The strong sales of iPod players are supported
by the success of the iTunes portal, which
allows users to download music, videos,
television and audiobooks, with prices start
ing from USD 0.99. Apple recently completed
a deal with Warner Brothers to sell episodes of
the popular TV series ‘Friends’ via the iTunes
website. The iPod and iTunes generated
almost half Apple’s profits in 2006.
Image source: flickr.com (notic)
Source: BBC News, “Apple pulls in profits from
iPods”, 19 July 2006, available at http://news.
bbc.co.uk; Daily Mail, “Now you can read books
on your iPod”, 3 August 2006, available at www.
dailymail.co.uk

facing challenges of ensuring interoperability and
compatibility, to keep pace with the evolution of
their products and services.

Digital communications

2.3.1 The evolution of voice
Voice communication has changed dramatically in
the last two decades27. In the early 1990s, mobile
phones were still a luxury reserved to business
users, but the combined impact of handset
subsidization, lower tariffs and the introduction of
prepaid schemes all helped to create today’s mass
market, with over two billion mobile phone users
worldwide (figure 2.2)28. The mobile phone has
become such an integral part of many peoples’
lives that in many cases it has supplanted the fixed
phone entirely.
While mobile phones have tended to augment the
total revenue derived from voice sources, another
service, voice over internet protocol (VoIP), threatens to diminish it. VoIP involves routing telephone
calls via IP-based networks, such as the internet. 29
VoIP owes its increasing popularity to a number
of advantages that, together, constitute a highly
appealing method of communication for many
categories of users, from household to corporate.
VoIP calls are often free, or at any rate far cheaper
than similar conventional services. Users can take
or make calls from any place where they are connected to the internet, and benefit from extras
such as call forwarding and integration with other
services (e.g. video conversation, conference calls
and file exchange). Analysys, a telecoms consultancy, predicts that 32 million European workers
will be using VoIP by 2010, and that spending in
the sector will surge to USD 12 billion. 30
VoIP services have existed since the 1990s, and were
the subject of the third edition of the ITU Internet
Reports series31. However, mass-market VoIP
services have only become popular quite recently.
Among the better-known services targeted at
consumers users are Vonage and Skype. Skype was
launched in 2003, and acquired by eBay in 2005.
That acquisition has pushed several other internet
giants to start experimenting with internet
telephony. Thus, Microsoft recently acquired
a VoIP company called Teleo, Yahoo! bought
DialPad, and Google has launched “Google Talk”,
a service which lets users of its instant messaging
program chat over the internet. Phone providers
are also taking an interest in VoIP: BT and Nokia

Box 2.11: Instant messaging – the next big thing to hit the air?
   IM boost from new wireless devices
Until recently, instant messaging (IM) was
perceived as being tied to the desktop
computer. Now, wireless operators and
service providers are beginning to see its
53
lucrative potential, and a host of new devices
have been launched. For example, in mid29
2006 Sony launched a personal wireless
communicator device called ‘Mylo’ (‘my life
21
20
20
online’), targeting two categories of heavy
text users: socializers and music fans. Mylo
gives users access to instant messaging,
A IM
Windo ws
Yaho o !
ICQ
QQ
HTML web pages, and e-mail, in addition
Live
M essenger
to playing music and displaying photos. It
M essenger
comes with pre-installed IM software for
Skype, Yahoo! Messenger and Google Talk.
Despite the inhibiting effects of competing standards and platforms, forecasts for the worldwide growth of
wireless IM are sanguine.
A recent Gartner study estimates that the corporate IM market will grow globally at an annual rate of around
20 per cent at least until 2009. Research from In-Stat found that in 2005 there were around 2.5 million wireless
IM users worldwide, generating revenue of USD 54.5 million, and In-Stat forecast that revenues would reach
USD 3.6 billion by 2009.

lifestyles.digital

Instant messaging systems: millions of users

Note: Figure for QQ refers to peak online users and all other figures refer to active users.
Data source: Adapted from Wikipedia
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Source: America’s Network, “Wireless Instant Messaging Rises”, 1 June 2006, available at www.americasnetwork.
com. See also www.learningcenter.sony.us

are experimenting with intelligent handsets that
switch seamlessly between cellular and VoIP
calling, obviating the need for duplicate accounts
and handsets, and resulting in cheaper calls for
the consumer.
The market for VoIP is now being further
expanded as manufacturers begin to offer wireless
communications and entertainment devices that
are equipped ready for wireless instant messaging
(IM) and VoIP use. Thus, in February 2005, Skype
announced a deal in which it would add its software
to Motorola handsets. Later that year, the German
mobile subsidiary E-Plus began to offer Skype
calls on its network, responding to the growing
demand for such services. 32 Unlike VoIP calls made
using their home computers, for example, there is
a small cost to the consumer - they pay EUR 39.95
(USD 50) for a package which allows unlimited
VoIP calls over 3G data cards. But not all mobile
operators welcome such developments, and
Vodafone in Germany felt sufficiently threatened
by the increasingly popularity of VoIP that it has
taken measures to block VoIP calls over its mobile

data networks, starting from July 2007. 33 However,
even moves such as this are unlikely to significantly
delay the rapid take up of VoIP on mobiles, in a
similar way to fixed-line networks.
What might the future of voice services hold?
Some observers believe that voice will soon be
only an extra application, bundled in with more
sophisticated data and video services, for no
additional fee. The idea would be to develop a
fully IP-based “next-generation network” (NGN)
that accommodates, coexists with and eventually
replaces current fixed and wireless networks,
carrying voice streams as data packets. NGN
standardization activities are being undertaken in
the ITU Telecommunication Standardization Sector
under the banner of the NGN Global Standards
Initiative (NGN-GSI).34

2.3.2 Messaging mania
The transformation in voice communications
in recent years has hardly, of course, led to the

demise of the written word. On the contrary , short

hence better picture quality) now available with

messages, wireless e-mail and instant messaging

mobile phone cameras. The study authors also

clients are more popular than ever.

The boom

found that there was a direct correlation between

in messaging has created enticing business

camera resolution and propensity to use MMS. For
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opportunities the world over, as illustrated by the
United Kingdom market (box 2.12).

one mega pixel, 44.3 per cent had used the service

Other countries have also seen a rise in the

The number of people owning camera phones

(compared to the global average of 30.5 per cent).
is also increasing. Across the UK, US, France and

from M: Metrics36 found that the use of MMS in the

Germany, the number of camera phone owners

USA rose by 32 per cent between February and July

increased by 22 per cent from February 2006 to

2006, while France and Germany saw increases of

July 2006, with the percentage of subscribers

16-20 per cent. One of the factors driving this

owning camera phones across the four countries

growth could be the improved resolution (and

standing at just over fifty per cent.

Box 2.12: Texting short and multimedia
  The popularity of messaging in the United Kingdom
The United Kingdom ranks in the world’s top 15 countries for both mobile teledensity and total mobile
subscribers (see data table 2)37, and thus makes an interesting case study for the take-up of newer multimedia
messaging services (MMS) which can also deliver pictures, sound clips and video. The popularity of the
multimedia message is growing, particularly with the provision of new and innovative services, such as the
MMS postcard (a postcard featuring a photo taken by a user, ordered by MMS). A recent report from Forrester
Research38 estimates that MMS will bring operators revenue of EUR 5 billion by 2010.
Figures from Ofcom in the UK show that MMS is set to become a mass-market (see left chart). Whilst the
average number of SMS messages sent per user per month still dwarfs that of the number of MMS, there
has been a significant increase in usage, and 36 per cent of consumers either sent or received a multimedia
message in the last 3 months of 2005 – up from 22 per cent in the first three months of the same year. The
breakdown of MMS usage by age group is particularly interesting: more than half the mobile users in the
18-34 age bracket use MMS. But it is the older age groups that have seen the highest increase in usage
patterns: the percentage of users 45 years old and over using MMS more than doubled in a single year (see
right chart).
SMS and MMS use in the United Kingdom

Sending/receiving MMS in the last three months as
a % of active users by age group

Average MMS and SMS use per active mobile
customer in the UK, per month, 2002-2005
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The popularity of e-mail and texting on the move
has fuelled strong sales of devices such as the
“BlackBerry” from the Canadian company Research
in Motion (RIM). The company has seen spectacular
growth recently, with final-quarter results 92 per
cent higher in 2005 than in the previous year. This
is largely attributable to handheld device sales
(66 per cent). The total number of BlackBerry
subscribers increased in that same quarter by
nearly half a million, passing the 2.5 million mark
– a 135 per cent increase over the previous year.41

2.3.3 The rise of social networking
The proliferation of methods of communication
in the digital world inevitably has an impact
on social interaction and networking. Digital
communication channels do not just provide new
means to support traditional social networks ─
they also stimulate new kinds of social interaction
that may involve both real and virtual personalities.

Digital technology and online environments
enable participants to exercise their freedom and
creativity anonymously by setting up synthetic
personae complete with attributes such as
age, race or religion. Digital social networking
has given rise to some of the web’s most active
websites, such as MySpace (box 2.14), Bebo and
Facebook42, where users post profiles and share
details of social events. The success of such
sites does come at a price, however. The same
anonymity that makes digital social networking
so attractive makes it possible for users to engage
in malicious impersonation, which fuels concerns
about the protection of minors.
In the Republic of Korea, more than 90 per cent
of young people in their late teens and early
20s are members of CyWorld, another popular
social networking service.43 Members design
personalized rooms and decorate them with
their favourite furniture and other goods. Digital
wares, purchased using the CyWorld currency of
dotori (acorns), are the main source of income for
CyWorld. The items range from stacks of paper
to couches and TVs, and typically cost less than
one US dollar. CyWorld members can even send
digital gifts to their cybuddies. While many social
networking sites are struggling to make profits, the
parent company of CyWorld, SK Communications,
expects revenues of USD 140 million, the bulk
of which (70 per cent) is in rental fees for digital
items.44 Other revenue sources include fees for
sending instant messages, a recent addition to the
service. The fact that CyWorld’s instant messaging
service is incompatible with MSN Messenger,
once the dominant messaging service in Korea,
seems inconsequential given the overwhelming
popularity of CyWorld.

2.4

Digital content

Services are the lifeblood of telecommunication
networks. Consumers use networks to interact
through voice, text messages, instant messaging,
personal websites and so on. However, telecom
munication networks, in particular broadband
networks, are also utilized by operators and media
companies to bring information and audiovisual
services to consumers, and, where permitted,
gambling and gaming services. The traffic flow
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Despite the growing popularity of MMS, the SMS
market is not short of innovation. Although a short
phone call may still be cheaper than a volley of
SMS messages, SMS remains popular because it
is less obtrusive than a phone call, allowing the
person to send and receive messages without
regard for time and place. In the Philippines, where
the cost of sending an SMS is substantially lower
than making a voice call, an average of 250 million
text messages are sent per day. 39 Computer and
internet penetration remain low in the Philippines,
so text messages serve as the equivalent of e-mail
and instant messaging, and are used for everything
from day-to day communications, to organizing
political demonstrations, and reporting crimes.
Recently, Geneva Software Technologies, based
in Bangalore, announced that it has developed
software to translate English text messages into
other languages and send a translation to any
mobile device in the world, regardless of the
character set it is programmed to use 40. There
are hopes that this kind of service can be used to
deliver disaster alerts, e.g. warning of impending
tsunamis. And in China, which boasts the largest
mobile phone market in the world, with almost
400 million users at the end of 2005, SMS has even
created an entirely new form of employment: SMS
stenography (box 2.13).
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Box 2.13: Famous for 15 minutes on MySpace
   The phenomenon of social networking sites
MySpace

(www.myspace.com)

is

an

immensely popular social networking
MySpace

website in the United States with over 100

YouTube

million members, a heavy proportion of

FaceBook

whom are in their teens or twenties. The
acquisition of MySpace by News Corp.,
in July 2005 for USD 580 million45 was
widely seen as the “coming of age” of
Jun 2006

Apr 2006

Feb 2006

Dec 2005

Oct 2005

Aug 2005

social networking. Part of the MySpace
Jun 2005

Unique users (millions)

Social networkers
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phenomenon

is

the

emergence

of

MySpace celebrities. To illustrate the novel
approach to reaching celebrity status, the
Wall Street Journal reported the case of a
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cosmetologist called Christine Dolce, one of the earliest adopters. Having achieved online fame after setting
up a company to sell her jeans, Dolce found her life completely transformed by her status as a MySpace
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Data source: Adapted from the Financial Times using Nielsen/Net Ratings figures, 23 August 2006

celebrity, to the extent that she stopped her work in order to concentrate on this new activity.
Concerns over emulators, and in particular the danger posed by adult ‘predators’, has led to the US legislature
taking measures to limit or ban access to MySpace-like websites, especially from publicly funded educational
facilities such as schools and libraries.

Sources: Wall Street Journal, “Moguls of New Media”, 29 July 2006; CNET News.com, “Chat Rooms Could Face
Expulsion”, 27 July 2006, available at http://news.com.com

is increasingly bi-directional, with consumers
disseminating home-spun digital content via
the same networks, asserting their identity and
claiming their piece of cyberspace. Digital content
has become such an indispensable part of life,
that it is easy to forget that it has only been a mass
phenomenon for slightly more than a decade.

2.4.1 The global knowledge web
Nobody really knows how big the web is today.
Yahoo! estimates the size of the public web to
be about 40 billion pages. But the “deep web”,
which includes documents and company intranets
behind firewalls, is estimated to be many hundred
times larger.46

News and information services
The world wide web has brought about a colossal
change to the way we access news and information,

and might be better perceived as a global
knowledge web. With the spread of the internet
and other network systems, traditional news media
have found a new niche market. Via their websites,
the very latest news content can be immediately
posted online or sent to subscribers’ e-mail
accounts. Written news articles and also audio
and video streaming services can be provided
from websites, adding to the choice available
to users. Daily newsletters can be customized to
meet personal preferences for certain categories
of news. Similar bulletins can also be received in
SMS form on mobile devices. Readers are invited
to post reactions and their own views.
The distribution of information has been central
to the utility of the web from the outset, and web
content has become immeasurably richer since
the early days. Public transport schedules, local
information, cooking recipes, author biographies
and so on, have migrated from paper to the
web. People can check the opening times of the
Louvre in Paris or the Forbidden City in Beijing,

Dictionary, encyclopaedias and
libraries go online
It was not long ago that we had to flip through
prestigious bound volumes to look up meanings of
unfamiliar words. Albeit bulky, dictionaries by their
very nature, reflect a long-term view of language
and etymology. Still, they are unlikely to include
the most recent street talk. Consisting essentially
of unadorned text, they are not always easy for
readers to comprehend. Encyclopaediae, while
they contain more visual content, tend to be even
more cumbersome, not to mention expensive for
the average user.
In the digital world, the definition of an unknown
word is generally only as far away as the nearest
web browser. Online resources, often free, provide a
wealth of information in addition to word definitions,
such as synonyms, sample sentences, conjugation,
pronunciation, word origins, and so on. Some
sites even deliver educational daily newsletters.
The Merriam-Webster Online Dictionary47, for
instance, provides podcasting services, including a
“Word of the day on your iPod”. Moreover, online
dictionaries can be continuously updated, and
made as specialized as necessary. Recently, search
engines like Google and Yahoo! have incorporated
dictionary and translation functions in their search
pages, allowing users to look up words and even
translate entire web pages, thereby increasing
the usefulness of the results. Although many of
these services provide crude translations, instantly
knowing the approximate meaning of a foreign
word or sentence still holds great value.
Traditionalists point to the fact that libraries are
made up not only of dictionaries, thesauri and
encyclopaediae, and that the contents of most

Box 2.14: Occupation—full-time SMSer
   Making a living from short messages in China
It may be a Singaporean
who

holds

the

World

Record for “fastest SMS
thumbs”, but it is in China
that the art of SMS writing
has turned professional.
The SMS stenographers
are paid according to how
many times their short messages, or ‘Duan
Zi’ as they are known, are sent. The messages
range from political satire to adult humour.
SMS also provides Chinese users with a portal
through which they can access information not
normally available in the public media.
Image source: flickr.com (bennylin0724)
Sources: Singtel, “SingTel SMS Shootout 2005
unveils Singapore’s fastest thumbs”, 20 November
2005; ITU, “The Regulatory Environment for
Future Mobile Multimedia Services: The Case of
Hong Kong SAR and China”, June 2006 (at www.
itu.int/multimobile)
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and even browse the online picture galleries.
Many consumers search for the lowest airfares or
hotel packages on the web. Children use Google
images to find illustrations for school projects, and
high school students download application forms
for universities. Even the venerable Old Farmer’s
Almanac, first published in 1792, has now made
the transition to the web and even offers podcasts.
Even though it is only 15 years old, the web is now
taken for granted as an indispensable and universal
information resource.
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library books are not accessible online. This is about
to change, however, with projects such as the
Google Library Project, intended to digitize books
in major libraries, making them available through
Google Search (box 2.15). Though this ambitious
initiative still faces challenges, including copyright
issues, it responds to an ever-growing demand for
finding information quickly, accurately and cheaply.

Engines for searching the digital
world
Search engines have become the key starting point
for finding information on the internet, but also on
computers and private corporate networks. There
are numerous web search engines in existence,
and in many different languages. Some of the more
popular ones are Google, Altavista and Yahoo! For
convenience, consumers sometimes set the search
page to be the default page of their web browser,
as they tend to start many online activities with a
search. To attract users, search engines often offer
complementary web services, such as e-mail, instant
messaging or VoIP phone calls. For all their power,
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search engines are confronted with a number of
challenges. The fundamental problem is that the
web is growing at a tremendous rate and it is difficult
to map it rapidly and accurately. As a result, search
engines have to continuously revise their indexes
to ensure that their map of the web is up-to-date.
Theoretically, there are no limits to the growth of the
web, but there are limits to the amount of indexing
information search engines can store. Thus, recently
added, less-connected, pages may be less visible
than older ones. Moreover, even the most ingenious
search algorithm can be manipulated so as to give
more prominence a website than it may deserve.
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As the number of mobile subscribers soars
worldwide and the mobile internet becomes
available to more people, search engines will
become increasingly popular on mobile devices,
too. Mobile search portals are made simpler and
shrunk to work with mobile browsers and small
screens. Consumers can use their mobile devices
to perform searches just as they would from a
desktop computer, whether it be to read the news,
look up prices for a product, settle a trivia question,
or verify their knowledge of history.

Global geographical knowledge
For the traveller, maps and guide books have
always been a trusted aid. But they did have their
limitations. They can very easily be out of date. It is
not always convenient to carry around a world atlas.
And moreover, most publications could not provide
a global overview and detailed local information at
the same time.
Seizing the opportunity that the internet provides,
map publishers have put their geographical
information online. Internet map services can be
regularly updated, and made accessible to large
numbers of users who retrieve information specific
to the area they are interested in. Users can search
directly for the district, street or shop name they
want, and use the zoom to obtain the best map scale
for viewing. Banks, post offices, parking lots, schools
etc. can be located easily. Among the numerous
map services available on the web are MapQuest,
Google Maps and Yahoo! Maps, all of which are
supported by web search engines. In addition to
traditional two-dimensional maps, search engines
are also opening up access to the huge databases

of geographical data, transforming the map user’s
experience. In 2005, Google launched Google Earth,
combining geographical depictions with satellite
pictures of the earth (box 2.16). With its innovative
and functional approach to displaying global
information geographically, Google Earth was an
instant hit.
As the number of mobile handheld devices grows,
the demand for map services on the move is also
growing. Map service providers offer essentially
two kinds of service: users can either install a
program onto their mobile device and then
periodically purchase map updates, or they can
use mobile web-capable devices to access mapbased websites. The former option can function
in standalone mode, whereas the latter requires
an internet connection, typically in the form of
a Wi-Fi hotspot or through the mobile service
provider. This can be a handicap when travelling
in remote areas where coverage is poor. Some
mobile devices also have GPS functionality that
makes them effective navigation aids when used
in conjunction with maps.
The vast global knowledge web enables users
find the information they need more easily and
efficiently. While the web continues to grow at
a staggering pace, it still represents only a small
fraction of the content offered in the wider digital
world. Entertainment content—for instance in the
form of music, video, adult-only content, gaming,
user-generated and context-aware content—is
beginning to play a powerful role in shaping our
new digital lifestyle.

2.4.2 Sights and sounds
The music industry was considered to be in decline
in the late 1990s: users downloaded songs free of
charge from the web (using semi-legal file-sharing
systems) while sales of pre-recorded tapes and CDs
fell. But now, the music industry is bouncing back
as it finally embraces MP3 compression technology
and creates legal ways to download music.
The future of music is certainly digital. Music can
now be downloaded to a fixed device, or can be
streamed directly from the internet. For mobile use,
audio files can be copied to a compatible music
player or phone. Because of the low transfer speeds
on 2G mobile networks, music downloads have been

Box 2.15: Digital Knowledge
   The Google Library project
The end may be in sight for the outdated search engines still
used in many university and public libraries. Librarians can
look forward to more targeted inter-library loan requests.
On 14 December 2004, Google announced the launch of
Google Library Project. The company is scanning books
from the libraries of Harvard, Stanford and Oxford University,
the University of Michigan, the New York Public Library and
elsewhere. As the digitized material is indexed by Google’s
search engine, it becomes searchable online. For books
the search term, to avoid copyright infringement.
Google Scholar is a closely related service for academic journals. Since 2005, it provides links to university
libraries, online databases and subscription services, for the use of students and researchers.
Nonetheless, publishers are worried with many claiming that the industry will be harmed. Other analysts
suggest that, on the contrary, the project will be good for book sales, and cite the case of Amazon.com,
which found that sales increased when selected pages and content were made available online. Although
some issues remain unresolved, Google is undoubtedly helping users find the most relevant information,
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under copyright, users will see only a few sentences around

as quickly as possible. In the next few years, as the Google Library Project enters full operation, we will
experience a new stage in the evolution of search technology.
Image source: Google
Sources: Jonathan Band, “The Google Library Project: Both Sides of the Story”, Information Outlook, Vol.10, Issue 9,
June 2006; Google Press Center, “Google Checks Out Library Books”, 14 December 2004 (at www.google.com/press)

prohibitively expensive. With song files taking up 3
to 4 MB each, music lovers needed to be patient, and
relatively wealthy, to download them. The advent of
3G networks and mobile phones with a hard drive, is
changing all this. Users can now purchase and play
their favourite music when on the move, or swap it
between devices. A leader in this field, as discussed
above, has been Apple’s iPod (box 2.10).

As 3G networks enable mobile operators to bolster

As music technology is finding its digital way, the
video and TV broadcasting industry is also looking
to develop a digital strategy. It may be difficult to
imagine mobile devices ever replacing the plasma
TV in living rooms; nonetheless, wireless carriers,
broadcasters, handset manufacturers and content
producers are all betting on the future of mobile
TV and video. According to research firm IDC, by
2010 around 24 million US consumers, representing
9.2 per cent of cellular subscribers, will watch TV or
video on mobile handsets, up from about 7 million.
Revenue is set to quadruple to over USD 1.5 billion
in 2006.48

or abridged, streamed or downloaded, broadcast

the quality of video provided to handsets, DVB-H
technology (discussed above), which operates like
broadcast TV without straining the capacity of the
cellular network, is beginning to reach maturity.
This is strong motivation for the media providers
to make their content mobile, and to adjust it for
different formats (e.g. live or on demand, full-length
or one or to one). A new word, mobisodes, has
entered the dictionary to refer to short mobile TV
episodes. Last year, Fox launched its mobisodes “24:
Conspiracy”, each about a minute long and carrying
parallel story lines to the TV series “24” starring
Kiefer Sutherland. Another mobisode released by
Fox is “Prison Break: Proof of Innocence” in April
200649. Fox claims that it had more than 2 million
downloads of its various mobisode series.
Still, the smooth delivery of video content, whether
through 3G or DVB-H, remains technologically
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Box 2.16: A mapping revolution
   A map you can drive
It is probably safe to say that map sites have redefined the way we use maps. Like
other online map services, Google Earth is designed to present geographical
information on request. What makes Google Earth special is the way it presents
that information.
Google has mapped virtually the entire earth by pasting images obtained from
satellite imagery, aerial photography and global information systems onto a
three-dimensional globe. Upon launching the program, the user sees a virtual
globe from the perspective of a spaceship approaching the Earth. One can go
directly to a destination at any level, by typing in a country name or a street
name, or simply by double-clicking on a point, and zooming in. Google Earth
also has digital terrain model data collected by NASA’s Shuttle Radar Topography Mission. This means that
the Grand Canyon or Mount Everest can be viewed in three dimensions. For some major cities, Google has
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provided a layer allowing one to see even buildings in three dimensions.
Epidemiologists, meteorologists and urban planners are discovering the magic of an aerial view of the
globe. For them, one of the most attractive features is the ability to graphically depict many different
types of data on the digital planet. They can set position markers for volcanic events, cases of bird flu, the
locations of crimes, for example. A mouse click on a volcano marker opens a window containing images
and explanatory text, or even a web camera shot of the smoking crater. Maps of ocean temperatures, for
example, can be layered over the globe.
52
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Google Earth also played an unexpectedly valuable role in the summer of 2005, following the disastrous
flooding in New Orleans caused by Hurricane Katrina. After the hurricane struck, Google Earth rapidly
added 8’000 post-disaster aerial photographs of flooded areas obtained from the US National Oceanic and
Atmospheric Agency (NOAA). The images allowed disaster relief workers to scan areas on the computer to
find passable roads, for example.
Image source: Google Earth
Source: Google Earth and Der Spiegel International

challenging. The ability of consumers to flip
channels quickly is an important hurdle. There are
also tradeoffs to consider between screen and
device size, image resolution and battery life. Since
the higher resolution screens consume more power,
content providers have to make do with the small
screen of most mobile devices. ESPN customizes
sports highlights for mobile devices by showing
close-up reactions of players and fans and tight
shots of the action, making the best use of the small
screen. Not surprisingly, sports is being seen as an
important driver for mobile TV (box 2.17).
Yet, although almost everyone carries a phone,
consumers ultimately may decide to use other
portable devices for TV-type programming, such as
a video iPod, a device for TV place-shifting such as a
Slingbox, or a gaming device like a Sony PlayStation

Portable (PSP). But despite the limitations of today’s
technology, it seems that as they go digital, audio
and video service offerings are set to converge.

2.4.3 Adult content and gambling
One of the telecommunication industry’s worst-kept
secrets is that the early adoption of media-driven
technologies can often be credited to the demand
for adult content50. The list of technologies that
were given an early boost by the sex industry is
impressive: VHS, CD-ROM, DVD, pay-per-view TV,
PC games, BBSs, premium-rate telephone lines
and, even the World Wide Web. Mobile phone
technology should be no exception, especially
given its wide reach. As mobile providers try to

Box 2.17: Sports go digital
  Living it large and seeing it small at the FIFA World Cup 2006 in Germany

For instance, many countries timed the introduction of colour television with the 1970 World Cup in Mexico,
where Brazil beat Italy in what many consider to be the greatest ever final. Somewhat later, as Brazil and
Italy met again in the final of the 1994 World Cup in the United States, fans had the chance to follow what
was arguably the most tedious ever final on the World Wide Web, perhaps while browsing elsewhere for
more exciting fare. In 1998, when the event was hosted and won by France, SMS was used both for score
flashes and for French fans to coordinate their celebrations on the Champs Elyssée. By 2002, when Japan
and the Republic of Korea jointly hosted another highly memorable tournament, 3G mobile services were
formally launched in Korea during the Opening Ceremony. Thus landmarks in sporting history coincide with
milestones in technological progress.
And so to Germany …. Like all of the World Cups in the
post-war period, the event provided a boost for the
consumer electronics industry, especially for sales of
HDTV-ready television sets and plasma screens. But it was
what was happening outside the home, and at opposite
ends of the spectrum of screen sizes, which marked the
more significant innovations this time. Germany 2006 saw
the launch of mobile TV services in a number of countries,
including Italy (box 2.6) and the host country itself. Fans
had been able to download and watch clips of games on
their mobile phones for a couple of years, but now it was possible to watch near-live action delivered using
DVB-H technology, at least in certain cities.
Available to far more fans was the experience of watching crystal-clear pictures on huge screens in cinemas
and so-called fan-fests in host cities.
Using a technology developed under the auspices of ITU52, called Large Scale Digital Imagery (LSDI), screens
of up to 144 m2 broadcast live action to thousands of fans. Several screens were set up along Strasse des
17 juni in Berlin, close to the Brandenburg Gate, and two were constructed in the middle of the Rhine in
Frankfurt. For those fans unable to get tickets for the sold-out games, here was a chance to participate in
an event with family and friends and to enjoy the action which was almost as good as being at the game
(and certainly cheaper). As a result, the number of fans attracted to Germany was far higher than could be
accommodated in just the stadiums, to the delight of shopkeepers and tournament sponsors alike.
It was not only in Germany that the phenomenon of fan fests was experienced. In Hong Kong, shopping
centres stayed open all night for the games. In Italy, the national team’s victory on penalties in the final
game was watched by around 180 000 people on the Circo Massimo, extending the live experience to far
more than could afford to follow the team to Germany. And what was the lasting memory of the game?
Zinedine Zidane’s infamous headbutt on Italian defender Marco Materazzi in the closing minutes of extra
time shocked and mystified those who saw it live. But within a few hours, it was being analysed on blogs,
and posted on social networking sites and video-clip sites like YouTube. Indeed, within a few days, the short
video clip had been animated by amateurs in many amusing and bizarre ways to bring humour and social
comment to help demystify Zidane’s actions. Such clips were sent around the world in forwarded e-mails
and now probably fill more capacity on computer hard drives than existed in the whole world at the time
of the 1954 World Cup, the first to be broadcast live on television. Technology and sport make a perfect
marriage with sport, providing a commercial drive for technological development while ICTs help football to
become the beautiful game once more.
Image source: sxc.hu
Source: ITU
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Major global sporting events, such as the football World Cup or the Olympics, tend to act as triggers for the
development of the ICT sector. For consumers, the urgency of following the event can justify a purchase
while for manufacturers and service providers, it acts as appropriate timing for the release of an new product
or service and a focus for marketing efforts.
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reduce their dependence on voice and grow
their data revenues, sexual content has invaded
SMS, ring-tones, logos, wallpapers and games.
For instance, a strip poker game can be played
via mobile phone against both real and virtual
opponents, with the real players paying in credit to
gamble, while their glamorous opponents provide
a sequence of ever-more revealing downloads51.
The longer the game lasts, the higher the revenues
for the service provider.
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Now that colour screens are the norm on mobile
phones and video streaming has advanced
sufficiently to run comfortably (if not always
smoothly) even on 2.5G systems, mobile adult
content appears to be ready for takeoff. Big-name
media brands like Playboy, Penthouse, Hustler
and Private Media have set up their own mobile
content divisions. Content has evolved from
wallpapers and SMS to more sophisticated forms
such as interactive applications, Java downloads
and video clips. The arrival of 3G and featurerich handsets is creating even more possibilities,
leading to some analysts referring to the 3G of
“Girls, Gambling and Games”53. Strategy Analytics
reported USD 400 million in sales for mobile adult
content in 2004, with global market projections of
USD 2.1 billion by 2009.
While technology becomes less of a challenge
for video distribution, social taboos and, in many
cases, legal issues, impede the distribution of adult
video content. In Ireland, for instance, 3G mobile
phones must be registered under the names of
adult owners, in an effort to protect children from
inappropriate content.
For service providers, age verification is one of
the key concerns. This can be done through credit
card verification, and bans on selling services to
underage subscribers. Mobile operators are taking
initiatives in this area, with European operators
adopting a code of practice and the CTIA in the USA
developing similar guidelines. However, as with
the internet, adult content on mobile phones can
come from many sources. Blocking young people
from all adult content will be an uphill battle. A
focus on digital identity management, as discussed
in chapter four, may be the way forward.
Once the technology became available, gambling,
too, went digital. Users can choose from a large

variety of online gambling services today, ranging
from online casinos and sports betting, to bingo
and poker. In Europe, credit or debit cards can be
used to top up gambling accounts and receive
the winnings. In the United States, these cards
cannot be used for online gambling. But offshore
electronic money services such as Firepay, Neteller,
and Moneybookers provide accounts for avid
gamblers. In July 2006, the Chief Executive Officer
(CEO) of BetOnSports, a London-listed betting
company, was arrested by US authorities. Along
with 10 associates, he was charged with criminal
racketeering and wire fraud. The indictment
targets some USD 4.5 billion in holdings of
the company. Stock prices of other big online
gambling companies plummeted. Prosecutors are
now getting tougher in response to recent draft
US legislation forbidding internet gambling sites
knowingly accepting payment from US citizens.
The bill also called for criminalizing the processing
of payments for online gambling by financial
institutions. 54
As the legality of online gambling varies between
jurisdictions, there is often cause for dispute
in a borderless digital world. For instance, the
government of the island nation of Antigua
and Barbuda, which licenses internet gambling
entities, filed a complaint with the World Trade
Organization (WTO) about the US government’s
efforts to impede online gaming. The Caribbean
country won the preliminary ruling, but WTO’s
appeals body partly reversed the ruling in April
2005 – in particular, it ruled that the United States
may be violating global trade rules because its
laws regulating horse-racing bets were not applied
equitably to foreign and domestic online betting
companies.
Despite the legal hurdles, online gambling holds
great potential for revenue generation, even more
so than online adult content. It already represents
a USD 12 billion industry that is expected to double
in size by 2010, in part thanks to mobile technology.
In addition to attracting customers from the
United States and Europe, operators are turning
to Asia and its sizable customer base. However,
Asian governments may follow the United States
in strictly regulating online gambling to reduce
the social impact of this highly lucrative business,
or at least for the purposes of taxation.

Broadband internet access has been a boon to
fans of computer games. Early computer games
were typically single-player activities involving a
virtual opponent, or multi-player activities with
opponents or partners who had to be in the same
room. Today, multiplayer online games can take
place over digital networks, across the world, and
can involve flexible and complex configurations of
players.
An important type of online game is the “massively
multiplayer online role-paying game” (MMORPG),
which can support hundreds or thousands of
players simultaneously. The MMORPG takes place
in a giant, always-on virtual world, with players
competing or cooperating on a grand scale. The
type of dedication that MMORPGs demand from
players is very intense, and often requires some
degree of withdrawal from the real world (box
2.19).
To support a very large number of players,
MMOR PGs need large-scale game worlds. In some
games, large areas of the map are interconnected,
so that a player can traverse vast distances without
having to switch servers manually. For example,
the Tribes game requires a number of large maps,
and to enable a smooth gaming experience, each
server plays in rotation. In PlanetSide, on the other
hand, all map-like areas of the game are accessible
(by flying, driving, or teleporting). MMORPGs typically charge players a monthly fee for access to the
servers, and players are able to progressively build
up their level, or to “buy” ready-made characters,
with attractive skill-levels or other assets, from
other players. Indeed, a new career is emerging for
teenage gamers, particularly in China, who spend
hours building digital characters before selling
them on.
Recently, games consoles, such as PlayStation 2,
have also begun to support internet and LAN
gaming. Console gamers can use their television as
the display unit. Many mobile phones also support
wireless gaming through Bluetooth or similar
technologies; however, their popularity is limited,
due to speed restrictions, the small display screen
and limited battery life. Instead, other types of
gaming are being developed for mobile phones
that exploit the potential of moving around in the

Box 2.18: No sex please, we’re third
generation
  An Asian government expresses concern
  over 3G
Concerns about the social impact of adult
content are not new. But in an unusual twist,
the government of Cambodia has decided to
ban 3G services completely, on the grounds
that they can be used to send and receive
pornographic pictures and video. The decision
represents the successful culmination of a
campaign led by the wives of prominent
government officials. The Cambodian prime
minister argued that 3G technology is too
advanced for the Cambodian people, and
explained that voice and SMS should be
enough for the time being.
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In Singapore, there are already over 360’000
3G subscribers and the high-speed phones
are ideal for youngsters who want to browse
and

download

information—including

questionable content. With this in mind, the
National Internet Advisory Committee (NIAC)
of Singapore recently proposed measures
allowing parents to monitor their children’s
online behaviour. NIAC recommends that
telecom operators allow parents to screen
what their increasingly tech-savvy children
are viewing with their mobile phones and
examine their browsing history. SingTel, the
operator with the largest share of the 3G mobile market, welcomed initiatives to protect
children from obscene online content and
promised to study the recommendations.
Image source: flickr.com (Héctor Milla)
Source: “No 3G, please”, Wireless Asia, 28 June
2006.

Box 2.19: Start your next life online
   Second Life is an online game that gives you a new life in a virtual world
Bored with your life? Start a new one, on the internet! Design your new appearance, home, friends. This virtual
utopia can be as detailed as you like, and you are the sovereign – down to details of currency, economy and
government.
This is all possible in games such as Second Life, launched in 2003 by San Francisco-based Linden Lab. The
Second Life “world” resides in a large array of Linden Lab servers. Subscribers (“residents”) run the Second
Life client program which allows them, via the internet, to view and modify the Second Life world and
participate in its economy. Most of the content is resident-created; indeed, residents retain the intellectual
property rights.
Second Life residents are represented by an avatar (see box 4.1),
which may be customized in a variety of ways. The basic avatar
is a humanoid in shape and, through a series of graphical user
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interface (GUI) controls, can be modified by adjusting parameters
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such as size, build, colours and hair style. Residents can also create
or buy clothing, and fit out their avatars with accessories.
Second Life has its own economy, and a currency called Linden
dollars (LUSD ). Residents receive an initial amount of LUSD when
they open an account, and a weekly stipend thereafter, the amount depending on the type of account.
Additional currency can be acquired by selling objects or services within the environment. Residents can
purchase LUSD directly, or convert between Linden currency and US currency through Linden Lab’s currency
brokerage, the LindX Currency Exchange, with a rate that fluctuates daily. Interest groups can be created
for a fee of LUSD 100. After three days an additional two members must have been recruited, otherwise the
investment is lost and the group is deleted.
Second Life has become very popular. Many real-world celebrities have confessed to “living” their second
lives in the virtual world. Problems also exist in this utopia. Some residents are malevolent; thus, groups of
residents are actively trying to damage the world, by creating self-replicating objects that may eventually
paralyse the server. Second Life speculators buy land at low costs in hopes of earning quick profits when it
appreciates in value. There have even been real-life lawsuits against Linden Labs for loss of virtual property.
A virtual second life may not be such a utopia after all.
Image source: secondlife.com
Source: secondlife.com

real world while playing a game. These generate

spending as many hours as possible online or with

revenues through transactions (e.g. sending and

video games each day. With no social life to speak

receiving SMS) in addition to subscriptions55.

of, and no friends outside the cyberworld, these

As a form of entertainment, online gaming is here
to stay, though it seems that overindulgence may
be hazardous. Every hour spent gaming is an hour
away from the ‘real’ world, and too many hours
at play have been seen to lead to physical and

young refugees from the non-virtual world may
raise social problems that go beyond their own
physical health.

2.4.5 User-generated content

psychological health risks. An exaggerated example
is the gamer in South Korea who died after playing
an online game for 50 hours with hardly a break 56.
A minority of gamers do develop a dependency,

Recent years have seen a large increase in usergenerated content, spurred not only by growing
numbers of users but also by the increasingly

A blog is essentially a web-accessible journal that
is intended to be shared with friends, family or the
general public. It can include text, images, video and
audio, all assembled with standard, easy to use blog
creation software. The usual superlatives apply: it is
estimated that new blogs are being created at the
rate of one per second58. Their importance in the
realm of public discourse has led to the coining of the
word ‘blogosphere’. Blogs are a relatively persistent
form of user-generated content, with 55 per cent
of all new bloggers still posting three months after
they started.59 Many blogs are created with the
purpose of tracking or chronicling particular events,
or as an attempt to attract a wider audience. Blogs
have been created to comment on the war in Iraq60,
terrorist bombings in Mumbai and London61, and
natural disasters such as Hurricane Katrina in 200562.
Blogs allow users to keep track of rapidly evolving
situations, as part of the wider concept of “citizen
journalism”, or to coordinate campaigns (such as the
‘Free Our Data’ blog run by the Guardian newspaper63
in the United Kingdom). Institutional blogs have also
sprung up, as governments and businesses search
for a more informal voice in which to communicate
with the general public64. Still other blogs are created
in hopes of generating income through advertising
packages tied to websites such as Google.
Podcasting is an audio variant on blogging: the term
is a combination of iPod (the name of Apple’s popular
portable audio device) and broadcasting. Podcasting
consists of making regularly produced audio shows
available on the web. It frees listeners from the
constraints of a broadcasting schedule by allowing
them to listen to programming when and where
they like. Podcasts can cater to highly specialized
listening markets, unlike traditional radio, which is
subject to the discipline of listener ratings65. Podcast
website iPodder.org lists categories such as food,
games, beer, business and automotive. Even the

Vatican has its own podcast—the “Catholic Insider”
podcast show66. Most podcasting is free of charge
for the listener, and comes without any commercial
advertising. The highly individual character of
podcasts makes them an ideal medium for targeted
advertising. This is being exploited in a commercial
spin-off of podcasting known as nanocasting.
Another prominent example of user-generated
content are wikis, made popular by websites such
as wikipedia.org. Wikis are collaborative websites
in which users (not necessarily registered) are able
to read, but also create, modify and even remove
public content (a subset is the corporate wiki,
which is beginning to replace the static corporate
intranet). Wikipedia, launched in 2001, is an online
encyclopedia that is entirely user-generated.
Nonetheless, a much-discussed survey by Nature
found that the accuracy of Wikipedia’s science
entries compares favourably with those in
traditional peer-reviewed publications, such as
the Encyclopaedia Britannica 67. Most wikis have a
system that records changes, so that at any time, a
page can be restored to any of its previous states.
This feature is useful in guarding against vandalism,
to which wikis are particularly susceptible due
to their open philosophy. Generally speaking,
though, the community aspect of wikis seems to
encourage user responsibility, and studies by IBM
have found that most vandalism to Wikipedia is
removed in five minutes or less.68 There are times,
however, when pranks are welcome in the digital
world: a large proportion of user-generated
content on the internet has to do with homegrown
humour, like the Asian phenomenon of kuso (box
2.21).

2.4.6 Towards context-aware
services
Imagine walking through a shopping district when
the mobile phone rings. It’s your favourite shop,
which has registered that you are in the vicinity and
automatically called to promote a new item that you
might be interested in (according to their data on
your previous purchases). Suppose you enter the
shop, and find a shirt you like, but size 10 is out of
stock. A quick scan with your mobile phone over the
shirt’s label tells you which other branches have a
size 10 in stock, and provides you with directions on
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active and diverse nature of user involvement
in the digital sphere. There has been a natural
evolution of the user’s role, from passive
observer to active contributor. Many forms of
user-generated content can be seen as a natural
extension of individual expression, e.g. the blog
can be seen as a continuation of the conventional
diary. Two of the most successful examples of usergenerated content are the video sharing website
YouTube (box 2.20), and Wikipedia, the online
encyclopaedia.
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Box 2.20: Broadcast yourself
  User-posted videos fuel debate
YouTube, a video sharing website, has become part of the
mainstream in a very short time. The website attracts more
than 100 million visitors per day, accounting for 60 per cent
of videos watched online, far ahead of competing sites on
MySpace, Google, Yahoo!, AOL, and MSN. Although many of
the video clips are pirated, the site has become a mainstream
fixture. So much so, in fact, that Google announced it would
purchase the video-sharing site in October 2006.57
Video images posted on YouTube are complementing
traditional news coverage. Thus, media organizations such
as BBC and The New York Times ran background links to
online video postings from people affected by the July 2006
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fighting in southern Lebanon. Similarly, a five-second video
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posted on YouTube, showing the US president massaging the
German chancellor’s neck during the G8 Summit, sparked a
lively debate in the German and US press as to whether this
was appropriate behaviour. In the words of a political science professor quoted in the China Daily, “Today,
public figures have to be more careful in ‘a thousand ways’”.
The sheer volume of video postings, and the user-oriented nature of websites such as YouTube, makes the
issue of control problematic. Users are encouraged to flag harmful content, and the host may then take
steps to remove it; the volume and pace of posting outstrips efforts to control it. At any rate, what is harmful
is often a matter of opinion. For example, military authorities have been embarrassed by clearly newsworthy material posted by soldiers from the front lines. Video posters also create a problem when they
ignore intellectual property rights. In Japan, where the number of YouTube users is very high, JSRAC, a prointellectual property rights agency, has been asking YouTube to remove protected content.
Websites such as YouTube, for all their rough-and-ready nature, are an important social and business
phenomenon. Mainstream media closely scour them for newsworthy postings; public personalities are
painfully aware of their vulnerability to the all-seeing video eye; and those who have a stake in protecting
intellectual property are just waking up to the implicit challenge of video sharing. The debate is just
beginning.
Image source: YouTube
Source: Various, including Daily Telegraph, “Pentagon declares war in internet combat videos, troops told to stop
oploading films which make the US look anti-Arab”, 26 July 2006.; Guardian Unlimited, “Bush rubs Merkel up the
Wrong Way”, 26 July 2006; The New York Times, “Anne Frank 2006: War diaries online”, 24 July 2006; China Daily,
“Bush back rubs magnified on internet”, 22 July 2006; BBC News, “YouTube hits 100m videos per day”, 17 July
2006.

how to reach them. After finishing your shopping,
you get in the car to drive back home. You’re low on
fuel, so the car’s satellite navigation system discreetly
suggests a fuel station around the corner. The next
morning, as you leave for work, your umbrella and
raincoat prompt you with a whistle: the forecast is
for rain. At work, sensors in your computer mouse
and your telephone handset detect an abnormally
high body temperature; you’re coming down with

the flu, and your monitor flashes up a warning, along
with healthcare advice and information. Though
these ideas might sound futuristic, they are merely
examples of the kind of context-aware services that
will become routinely available in a ubiquitously
networked world.
Marc Weiser’s vision of ubiquitous computing
is one in which people and their environments
are augmented with computational resources to

Analysts have identified three different levels of
interactivity between a mobile device and a user:
personalization, passive context-awareness and
active context-awareness.71 Each successive level
takes from the user some of the customary control
over the services. A pull-oriented framework is one in
which the user defines the services they wish to use,
while a push-oriented framework has unsolicited
services ‘pushed’ at the user. Location-tracking
provides a good example. A personalized service
might allow the user to manually keep location data
for a list of friends; a passive context-aware service
would track their location automatically; and an
active context-aware system would automatically
alert the user when friends are detected nearby.
Not surprisingly, users lose more control when using
passive and active context-aware applications, than
when personalizing their own applications. Despite

this, users may prefer context-aware applications
over personalized systems, due to the potential for
added convenience.
Mobile telephones are the most widely used ICT
device today, so RFID–enabled and sensor-enabled
mobile networking will be a significant step
towards the ubiquitous networked environment,
and increased context awareness. As discussed
earlier, sensors are particularly useful in situations
where human involvement would be dangerous,
impractical, or prohibitively expensive, such as
monitoring an accident-prone zone or inspecting
the physical condition of a bridge or a railway line.
Camera phones already have built-in sound and
visual sensors. But developments are ongoing to
provide additional sensor capabilities for mobile
phones, from blood glucose testing to a sense of
smell72. Biometric sensors can enhance the security
of a phone and prevent unauthorized use. Mobile
phones could also alert their owners to a change of
status in their environment, for instance with a builtin smoke alarm.73
Despite their great potential, context-aware
services will have some unintended repercussions,
such as the invasion of privacy. A balance must be
struck between convenience and public interest.
The implications of new technologies need to be
explored early in the design phase, so that steps can
be taken in good time to protect sensitive data and
consumer privacy (see discussion in chapter four).

Box 2.21: KUSO!
Japanese word takes on a new digital meaning
‘Kuso’ (based on a scatological interjection in Japanese) is a word that has come
to refer to internet parodies of pop songs, movies, comics etc. The term—like the
phenomenon—has spread around Asia. A lively kuso community is now busy
exchanging these digital parodies.
One of the best-known examples of kuso is the “Back Dorm Boys”. This Chinese male duo became famous for
their lip sync music videos to songs by the group Backstreet Boys. Their many other productions, captured
on a low-quality web camera in their college dormitory room, were distributed rapidly on the internet within
mainland China and eventually overseas. The two boys, Wei Wei and Huang Yi Xin, were signed up by Sina.

com, one of the largest internet portal websites in China, after graduating from Guangzhou Arts Institute in
June 2006.
Image source: YouTube
Source: Richlyi.com

lifestyles.digital

provide information when and where it is needed.69
Context-aware computing can be defined as
applications that have the ability to detect and
react to environmental variables70. It can be seen
as the analogue to a human assistant, making our
interactions with everyday services and things even
smoother. It is certainly a powerful concept, but
is it really what people want? In a truly ubiquitous
networked system, users themselves are not outside
the system - they are part of it. Thus, the level of user
control is of considerable importance, as are the
number and type of interactions between users and
enabled devices.
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Increased convergence—for instance between
fixed and mobile telecommunications, technology
and media, internet and television, and so on—
has finally brought the digital home within grasp.
Convergence allows devices and technologies to
communicate seamlessly, enabling consumers to
combine devices from different manufacturers. In
the past, consumers were “locked in”, compelled
to stick with one manufacturer, in order to avoid
compatibility problems. Moreover, the cost of
installing and maintaining digital homes was high,
making consumers reluctant to build or buy them. In
recent years, however, compatibility problems have
been greatly reduced as communication technology
advances and manufacturers increasingly focus
on collaboration (e.g. the Digital Living Network
Alliance74).
There are, however, a number of technical and social
concerns associated with digital homes. A major
hurdle is the conversion of conventionally designed
houses. Adoption of digital home technologies is
likely to take place in an incremental and disjointed
fashion75, at least in the initial stages. In digital
homes, owners will most likely have to act as system
administrators, working to ensure that all domestic
appliances run smoothly. Experience suggests that
installing and managing a single appliance may be
feasible, but making several devices interoperate will
be a challenge for most people. Moreover, the impact
of new technologies tends to be hard to predict, and
the social dynamics and relationships within the
home may make it a more sensitive environment,
than for instance, a place of business. The question
that remains is how intelligent a home should be,
and how can innovation and convenience, on the
one hand, and domestic comfort and stability, on
the other, be properly balanced?

2.5

Digital transactions

With the growth of the internet and always-on access,
the number of transactions conducted digitally has
grown significantly over the last decade. As such, the
field of electronic commerce has been the subject
of much study and speculation. One of the main
stumbling blocks to electronic commerce has been

the lack of an effective and secure payment system.
Today, most people use the traditional credit card for
digital transactions, with security being provided by
firms such as PayPal. But digital transactions is now
an area ripe for change. Credit cards may remain the
norm for some time to come, but micropayments,
too, may be making a comeback. And the rapid takeup of mobile phones, together with the use of RFID,
has created great anticipation about possibilities for
mobile transactions on the go.

2.5.1 Contactless payment
systems
A contactless payment system allows the user to pay
for goods and services using a smart card that may
either contain a pre-loaded cash balance, or is linked
to a bank or credit account to which the payments
are charged. Smart cards, based on RFID technology,
look and feel exactly like a regular bank card, but
offer both the end-users and retailers a number
of additional advantages. The primary benefit is
that transactions can be carried out more swiftly,
reducing congestion in the stores and obviating the
need for consumers to carry around large quantities
of cash. Contactless payment systems are in use
across Asia, Europe and North America. According
to IDTechEx, contactless payment systems represent
the single largest market by value for RFID, although
this is likely to be eclipsed in 2007 by the market for
item-level tagging.76
There are a number of different technologies
for contactless payment, but the RFID standard
ISO 14443 is the most common for business to
consumer transactions, accounting for more than
80 per cent of contactless credit card transactions
worldwide. Data transmitted by ISO 14443 chips is
encrypted, and the transmission range is designed
to be very short, at around 100 mm or less.77
Contactless systems are certainly a step beyond
traditional bank cards, or paper tickets on public
transport systems (box 2.22). But if the user has
to carry a different contactless card for each
application—one linked to their bank account for
store purchases, another for use on one city’s public
transport network, and yet another for a different
city—then any gain in convenience is reduced.
Manufacturers are therefore looking at ways to use
the technology in a form that can be more easily
combined and transferred.

Examples of mobile payment systems include
the SMS-based pre-payment metering schemes
for electricity and gas that have been developed
by LogicaCMG and Iskraemeco ECL in the United
Kingdom78. One of the most advanced and
cutting-edge economies in terms of e-commerce
development is Japan. A Eurotechnology study79
estimates that the Japanese mobile commerce
market is already worth some USD 10 billion per
year. Japanese mobile commerce revenue exceed
ed that of mobile content in 2004, and Eurotechno
logy predicts that it will hit the USD 100 million
mark in the not-too-distant future.
A study by Royal Philips Electronics and Visa
International80 found that retail purchases with a
mobile phone were well received by consumers,
who praised the ease, convenience and speed of the
contactless payment system. In Japan, customers of
NTT DoCoMo have been able to take advantage of a
“digital wallet service” since early 200581. The service
operates using RFID technology, enabled by the
integration of a SONY FeliCa contactless smart chip
into the customer’s mobile phone. Just five months
after the introduction of the service, over a million
individuals had already signed up. The main services
on offer are:
a)

withdrawing cash at ATMs;

b) shopping at kiosks and vending machines;
c)

buying train or air tickets;

d)

buying tickets for concerts, cinemas and
theatres;

e)

doubling as a member card for sports clubs
and shops;

f) key/ID for security doors (both corporate and
residential);
g)

shopping online.

Most mobile phone payment systems operate using
the Near Field Communications (NFC) standard,
a short-range wireless technology operating at
13.56 MHz82. A study from ABI Research83 predicts
that, of the estimated 830 million new phones that
will be constructed worldwide in 2009, 30 per cent
will be NFC compliant. Consultants Booz Allen

Hamilton84 reported in August 2006 that mobile
payment solutions have realistic prospects of
successful market penetration worldwide. The
authors identified the drivers underlying the interest
in mobile payment systems:
a)

Device manufacturers are looking to position
the mobile phone even more firmly in the
heart of everyday life, by looking at additional
sales drivers, like mobile payment;

b) Credit card associations are looking to
contactless payments, due to an increasing
marginalization by the card issuers;
c)

Banks would like to promote cashless
payment transactions, in order to cut costs;

d)

Retailers are attracted by the prospect of
reducing per-payment transaction costs
through mobile payment systems.

2.5.3 The revival of
micropayments?
Micropayments are financial transactions involving
such small amounts of money that collection with
conventional payment systems is impractical,
essentially because of the disproportionate cost85.
A micropayment system will usually accumulate
a number of different micropayments, and then
collect the cumulative amount as a single payment.
First-generation micropayments systems were
introduced around 1994, but failed to thrive and
disappeared when the dot.com bubble collapsed.
A second generation is now emerging, and
appears to be benefiting from lessons learned first
time around. Micropayments have been used for
purchasing music and video downloads, and for
online games, where the basic game is provided for
free, but the user pays for enhancements. Among
online individual content payments, the share of
micropayments increased from 7.4 per cent in 2003,
to 17.9 per cent in 2004, with almost USD 50 million
paid using micropayment systems in 2004. This
increase in the use of micropayment systems has
been mirrored by the share of content subscriptions
dropping from 89 per cent to 84.6 per cent over the
same period.86
First-generation systems, which included systems
such as DigiCash, eCash, MilliCent and CyberCoin,
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Box 2.22: Buy faster, board faster
   RFID ticketing for the world’s major transport systems
Some of the world’s busiest transport systems have turned to
contactless payment systems. In London, Hong Kong and Japan,
where many millions of people use the public transport systems
every day, contactless tickets significantly speed up ticketing and
boarding.
Japan’s JR East railway operator introduced “Suica” in 2001. The
Super Urban Intelligent Card uses a Sony FeliCa RFID chip, and is
pre-loaded with a balance against which travel costs can be debited. Some Suica cards double as credit
cards, and can be used even in shops where the Suica system is not supported. The cards also recharge
themselves from the credit card account automatically when the balance runs low.
Hong Kong’s Octopus is one of the most successful electronic cash systems in the world; the number of cards
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in circulation is nearly twice the Hong Kong population, and over nine million transactions are processed per
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day. Launched in 1997 as a fare collection system, it proved so successful that it is now used for virtually all
public transport in Hong Kong, as well as payments at supermarkets, fast food stores, car parks and service
stations. It even has a feature for donating money to charity. Like the Japanese Suica card, Octopus uses a
Sony FeliCa RFID chip, and data is transmitted at up to 212 kbit/s. The range is between 3 and 10 cm. Payment
is made by holding the card in close proximity to a card reader, which beeps to acknowledge payment, and
displays the card’s remaining balance. The Octopus card is anonymous, with no personal information, bank
card or credit card details stored on the card. An automatic add value service (AAVS) allows the owner to
specify a bank account or credit card from which to automatically add funds to the card if the balance should
fall below zero.
The Oyster card is London’s solution for contactless payment. First issued in 2003, the cards are now used
by over 5 million people. The card is based on Philips’ MIFARE chips, and likewise has a range of about
10 cm. Owners can load the card up with a pay-as-you-go balance, or use it in a restricted mode as a
dedicated transport pass. Travellers ‘touch in’ and ‘touch out’ at the start and end of each journey. Like the
Suica and Octopus, the Oyster card can be set up to automatically top-up when the balance runs low.
Image source: Oyster
Source: Smart Card Alliance, “Contactless Payment at the Retail Point of Sale: Applications, Technologies and
Transaction Models”, March 2003, available at www.smartcardalliance.org; CIO Insight, “How Safe Are the New
Contactless Payment Systems?”, 20 June 2005, available at www.cioinsight.com

had a number of disadvantages. These systems
were mostly token-based rather than accountbased, meaning that users purchased tokens or
“e-coins” which they could then use to buy items.
Token-based systems are less readily scalable
than account-based systems, given the need for a
central administration to issue and redeem tokens
or e-coins. First-generation systems also had
very cumbersome interfaces that were anything
but user-friendly, requiring a solid grounding
in encryption, digital signatures and transport
protocols on the part of the users. In some cases,
special hardware was also needed. Payments
took a long time to complete, and because most

systems required customers to install wallet
software, payments had to be made from the
same computer each time, meaning that systems
were not portable.
Second-generation micropayment systems are
almost uniquely account-based systems, so they
are more readily scalable. They have also achieved
greater coverage than first generation systems,
partly because customers are more used to working
on the internet, and to the concept of paid content.
Second-generation systems are also for the most
part free of charge for the user, unlike some firstgeneration systems that charged a set-up fee,

Over the last few years, the number of merchants
using second-generation payment systems
has significantly increased. Click&Buy has over
three million customers and 2’500 merchants;
PaySafeCard has over 2’000 merchants, and in
early 2005, Bitpass had registered over 1’900
content merchants. Online music retailers, such
as Apple’s iTunes and Yahoo! Music and Amazon,
are good examples of successful secondgeneration micropayment websites. Apple’s
website consolidates multiple micropayments
into a single credit card transaction, thus avoiding
one of the primary drawbacks associated with
micropayments: the disproportionate size of the
credit card transaction fee for a single transaction.
Although second-generation systems appear
to be more enduring than their first-generation
counterparts, neither first nor second-generation
micropayment systems have successfully address
ed the issue of interoperability. The World Wide
Web Consortium (W3C) set up a Micropayment
Markup Working Group which went on to develop
a Micropayment Transfer Protocol (MPTP 1995), as
well as the common mark-up for micropayment perfee-links language. However, neither the protocol
nor the language became full standards, and the
group was terminated around 1999. The issue of
interoperability therefore remains unresolved, but
the success of second-generation systems should
encourage the industry to return to the issue.87
All digital transactions, whilst offering end-users
convenience and in many cases the ability to more
easily and closely track their payments than for nondigital transactions, also raise the issue of security
and privacy. As the number of digital transactions
increases, criminals will search for vulnerabilities in
the system which they can exploit. Because of this,

digital transaction systems need to be developed
in tandem with digital security and identity
schemes.

2.6

It’s all about convergence

The long-anticipated wave of digital convergence
is likely to be driven by consumers as much as
suppliers88. Mobile and fixed-line networks had
appeared to be drifting apart as they developed
different features and targeted different markets,
but today they are increasingly targeting the same
applications. Similarly, convergence between the
telecommunication sector, the broadcasting sector
and the internet means that both competition and
collaboration are crucial.
Connected computing technologies are giving
shape to a future internet of things. Multifunctional and personalized user devices are
becoming an inseparable part of our lives, as
the transition from analogue to digital continues
apace.
Telecommunications networks, especially broad
band ones, are opening our lives to digital
content to an unprecedented extent. Information,
entertainment, gambling and gaming services
are more easily available than ever before. Users
themselves are able to publish self-generated
content and compete directly with the media
giants.
Given the extent to which digital technologies
have invaded our real world lives, it is hard to
remember that the world wide web and the digital
mobile phone are only 15 years old, and the PC
only slightly older at 25 years. What does the next
25 years hold in store?
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monthly maintenance costs, and a further fee for
each individual transaction.
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