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Executive Summary The digital revolution ‰



The digital revolution is being led by several industries, including semi-conductor, communications industry, entertainment, consumer electronics, and of course computer.



‰



Key enabling technologies for the digital revolution include the conversion from analog to digital communications and the Internet Protocol (IP).



‰



For the consumer, convergence means more features in a single device, while for the media providers and conglomerates it means remaining competitive in the struggle for market dominance.



‰



For device manufacturers, the ability to produce innovative devices will increasingly be the driver for retaining customers as penetration rates of devices increase.



‰



Customers are demanding new functionalities, meaning that manufacturers are responding by developing a range of converged devices, such as mobile phones with mp3 players, cameras and email access, or video recorders with hard drives.



‰



Technological challenges touch on several areas, including user interface, software, hardware, communications, semi-conductor, and manufacturing.



‰



Challenges on the hardware, communications, semi-conductor, and manufacturing fronts are the usual – faster, smaller, cheaper, and more reliable.
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Converged mobile devices ‰



Of all the likely winners currently in the market, the mobile phone is already ahead of its competition in terms of true convergence.



‰



Consumers are increasingly using their mobile phones to play music and games, gamble and access adult content. As a result, the global market for mobile entertainment is predicted to be worth in the region of $40 bn by 2010.



‰



By 2009, just under one billion mobile phone units will be shipped, up from 743.2 million in 2006.



‰



The market for PDAs, especially for business users, remains a viable one, even if smart phones appear to have stolen much of the smart device mind share of consumers.



‰



RIM’s Blackberry is the leader for email-enabled PDA devices, and is essentially regarded as creating the market for wireless email access for business users. As a result, the adoption of BlackBerry has escalated rapidly, with an estimated four million BlackBerry subscribers at the end of 2005, up from 1.1 million in February 2004.



‰



Worldwide annual shipments of smartphones grew from around 14.6 million units in 2003 to 26.5 million in 2004, rising to 42.5 million in 2005. The worldwide smartphone market is expected to more than triple to reach sales of 153.5 million by 2010.



‰



Smartphones will account for 17.4% of all handsets sold in 2010, an increase on the 7% share for 2005 figures.



‰



It is estimated that the value of audio-based mobile music services is set to double in the five years to 2010, by which time they will exceed $11 bn.
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‰



In 2009 167 million broadcast-TV-to-mobile enabled handsets will be shipped, representing almost 18% of the entire 935 million handsets which are expected to be produced in 2009.



Portable content jukeboxes ‰



Converged portable consumer electronics (CE) products have only begun to appear in the last 24 months. The nascent market is currently predominantly served (in the US and Europe) by Thomson, ARCHOS and Microsoft.



‰



Although many standalone personal digital assistants (PDAs) also offer the ability to store photos/music and play videos, they are primarily targeted at the business organizer market, with the functionality in place to serve these other requirements.



‰



It would not be difficult to argue that the incredible growth of the iPod indicates that there is a market for small, portable mp3 players. But the relatively small sales of portable content jukeboxes (PCJs) suggest that this market is quite different.



‰



The most obvious constraints to the PCJs becoming mass-market CE devices are based on humans’ eyes inability to multi-task. But the manufacturers are aware of this weakness and are not pitching their product to the same audience as the mp3 players.



‰



The PCJ market is, in terms of user groups, a subset of the portable mp3 player market.



‰



The PCJs can certainly be used to play music, but there are smaller, cheaper mp3 players available for that; they can be used to display photos (although the level of demand for that is unclear); and they can be used to watch (and record) video content – and clearly that is meant to be the killer app.
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The Internet, TV and the PC ‰



The future of on-demand television lies with the Internet. The Internet will eventually provide the ultimate range of on-demand and personalized content.



‰



The principal barrier to networked homes is the widespread lack of understanding of the potential to connect different products. Most consumers will not yet consider the possibility of playing music stored on their computer in a different room or of accessing the Internet through their TV.



‰



The penetration of broadband is essential for the success of Internet Protocol (IP) TV. In 2004, the average penetration of broadband in Europe and North America was 26%. By 2008 however, the penetration rate will have almost doubled to 49%.



‰



The US has been slower to the IPTV market than the other regions. As a result, the US will continue to trail behind Europe in IPTV, with fewer than 4 million subscribers by the end of 2009.



‰



Web-based on-demand TV will become increasingly viable as the TV and the PC become more closely related and connected by broadband home networks.



‰



Increasingly video streaming markets will also be driven by the increasing propensity of content providers, aggregators and access providers to form close alliances, such as the merger of Time Warner and AOL and also Vivendi and Seagram.



Personal video recorders ‰



While most see VoD and PVRs as competing technologies, although this is largely true, there is some overlap between the two in terms of providing on-demand TV.



‰



In 2005, 21 million European homes had video-on-demand, compared to 31 million European households with a personal video recorder (PVR).
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‰



The few people who own PVRs sing their praises loudly, but for many consumers it is an expensive proposition.



‰



Many of the IPTV services will offer network-based PVR storage such that the consumer has a simple set-top box (STB) in the household and the storage is kept in the network.



‰



Given the earlier deployments in the US, and the aggressive marketing pushes by both cable and satellite operators, it is unsurprising that the US will account for the bulk of PVR sales, with an installed base of 46 million (84% of the combined Europe and US market) by 2009.



‰



In Europe, where deployments have hardly begun, the total is expected to be around nine million.



‰



People who own PVRs do not watch as much TV advertising as other people. In many market surveys more than 40% of PVR owners never watch any conventional TV adverts at all. Channel operators and advertisers therefore need to overhaul their strategic plans in order to respond to the changing market conditions.



Conclusions ‰



Although a more pure-play converged device is always going to have more advanced features than, for example, a multi-tasking mobile phone, as well as presumably being larger because of its continuously higher storage capacity, consumers will forego these advantages in the face of a more highly converged device.



‰



Of all the likely winners currently in the market, the mobile phone is already ahead of its competition in terms of true convergence.



‰



The role of the network operator, as the gatekeeper of the functionality of the mobile phones in their network, is crucial.
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‰



Handheld gamers may appreciate the opportunity to play games on the move, but they would not want to compromise the game play (processor speeds, graphics cards etc) for the sake of squeezing the game functionality into a phone-sized device.



‰



Content owners need to unlock the residual profits of their creations. In a world in which consumers will have increasing access to PCJs (be they standalone or integrated with the mobile phone), the linear content distribution model cannot survive.



‰



Content owners also need to create scaleable content distribution platforms in order to meet the content demands of consumers via a range of converged devices.
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CHAPTER 1



The digital revolution
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Chapter 1



The digital revolution



Summary ‰



The digital revolution is being led by several industries, including semiconductor, communications industry, entertainment, consumer electronics, and of course computer.



‰



Key enabling technologies for the digital revolution include the conversion from analog to digital communications and the Internet Protocol (IP).



‰



For the consumer, convergence means more features in a single device, while for the media providers and conglomerates it means remaining competitive in the struggle for market dominance.



‰



For device manufacturers, the ability to produce innovative devices will increasingly be the driver for retaining customers as penetration rates of devices increase.



‰



Customers are demanding new functionalities, meaning that manufacturers are responding by developing a range of converged devices, such as mobile phones with mp3 players, cameras and email access, or video recorders with hard drives.



‰



Technological challenges touch on several areas, including user interface, software, hardware, communications, semi-conductor, and manufacturing.



‰



Challenges on the hardware, communications, semi-conductor, and manufacturing fronts are the usual – faster, smaller, cheaper, and more reliable.



Introduction For many people, the term ‘convergence’ is a throwback to the yester-years of the dot.com bubble. It carries with it an overwhelming aura of negative connotations, due to the high expectations and subsequent non-delivery, of converged devices during this period. But there is now an ever-growing range of converged devices on sale which can play videos, music and display photos. Strategies that were moth-balled four to five
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years ago need to re-located, dusted-down and updated – in many cases this will require a flattening out of the original J-curve forecast. Entertainment, media and technology are now converging as never before. Homes are being pumped full of video, audio and data via cable wires, digital subscriber lines and satellite beams. One day, consumers will have vast digital libraries of movies, videos and music at their fingertips (for a downloading fee, of course). They might stream home movies from the PC to their flat-screen television in their living room, or wirelessly access music files from any location throughout the house. Imagine a basket of gadgets — videogame consoles, set-top boxes, televisions, stereos and other various consumer electronics devices — humming together in seamless connectivity. Converged devices At the same time, driven by the digital revolution and consumer demand for access to business information and entertainment platforms anytime, anywhere, a new generation of converged devices are appearing. Consumer electronic devices are increasingly becoming indispensable parts of every-day life today. Cell phones, PDAs, mp3 players, digital cameras, DVDs, DVRs, digital televisions, gaming devices, and so on, are already in wide use, and are being converged into an increasing number of combinations – digital cameras with an integrated FM radio, mobile phones that can store hundreds of music tracks, and TVs that double-up as the home computer, providing access to the Internet, and streaming content to other entertainment devices throughout the home. The digital revolution is being led by several industries, including semi-conductor, communications industry, entertainment, consumer electronics, and of course computer. The consumer electronics industry is delivering cell phones, home entertainment products, and so on. The entertainment industry is delivering the contents, such as television programs, movies, music. The communications industry is providing the communications infrastructures for delivering the content, including the Web pages, both wirelessly and via the Internet. The semi-conductor industry is
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providing the microprocessors, memories, and flash memories that form the brains of the digital devices. Key enabling technologies for the digital revolution include the conversion from analog to digital communications and the Internet Protocol (IP). Once analog data takes digital form, a plethora of possibilities opens up. The data may be stored in computer memories, computer hard disk drives, flash memories, and a variety of digital storage devices that contain such memory devices, including DVDs, DVRs, digital cameras, digital video cameras, and so on. Likewise, IP-based devices allow fixed and wireless communications devices to be transmitted across the broadband Internet, and providing a fast and cheap medium for voice, data and video transfer. This makes possible music downloading, file sharing of multimedia data such as photographs and music. The data may also be played on an increasing range of digital presentation devices, such as computer monitors of differing resolutions, digital televisions, portable DVD players, MP3 players, mobile phones and handheld gaming consoles. Of course, the data stored in computer memories may be tagged, organized, indexed, searched, edited, combined into composite data, compared in digital form against sample data. The digital-to-analog conversion opens up possibilities for capturing, storing, processing, transmitting, and presenting a wide variety of data, in ways not possible before. For example, photographs may be taken using a digital camera. They may be transmitted wirelessly to a computer or stored on a flash memory card and the memory card may be used to move the photographs to the computer. The photographs now stored on the computer may be edited and uploaded to a personal homepage, and someone may download them and view them on a mobile phone. The photographs may then be sent to a photo-processing machine to create hardcopy prints.
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Convergence of content providers Convergence of media occurs when multiple products come together to form one product with the advantages of all of them. For example, the PlayStation 2 is not only a games console, but also a CD player, DVD player and Internet connector. Mobile phones increasingly incorporate digital cameras, mp3 players, camcorders, radios and voice recorders. For the consumer it means more features in a single device, while for the media providers and conglomerates it means remaining competitive in the struggle for market dominance. The announcement of a new mobile phone that incorporates iTunes music songs is an example of media convergence in consumer electronics. However, convergence can have its downside. Particularly in their initial forms, converged devices are frequently less functional and reliable than their component parts (for example, a DVD may perform better on a traditional DVD player than on a games console). Furthermore, as single devices address a wide spectrum of consumer needs, breakdowns and problems become more likely, and more disruptive to the consumer. The greater the degree of convergence in a device, the more vulnerable consumers are to the failure of that device and face more complex user interface. Multi-play is a term describing the provision of different telecommunications services by providers that traditionally only offered one or two of those services. Multi-play is a catch-all term; usually, the words ‘triple play’ or ‘quadruple play’ are used for a more specific description (high-speed Internet, television, and telephone; and high-speed internet, television, telephone, and mobile phone services respectively). The dual play service describes the provisioning of the two services: high-speed Internet and telephone service over a single broadband connection. Media convergence can also concern the underlying communication infrastructure. An example of this is triple play, where communication services are packaged allowing consumers to purchase TV, internet and telephony in one subscription. A quadruple
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play service is a marketing term combining the triple play service of broadband Internet access, television and telephone with wireless service provisions. This ‘mobile service provisions’ aspect refers not only to the ability of subscribers to be able to purchase mobile phone – rather it is a major ambition of wireless provides: to provide access to all of the above including voice, internet, and content/video while on the go and requiring no tethering to the network via cables. Given advancements in WiMax (like WiFi but with an extended range) and other leading edge wireless technologies, the ability to transfer information over a wireless link at combinations of speeds, distances and non line of sight conditions is rapidly improving. It is possible that one will never need to be connected by a wire to anything, even while at home. One fundamental aspect of the quadruple play is not only the long awaited broadband convergence but also the players involved. Many of them, from the largest global service providers to whom we connect today via wires and cables to the smallest of start-up service providers are interested. The opportunities are attracting the ‘big three’ telecom services – telephony, cable television and wireless – which could combine the size of their respective industries. In the UK, the recent merger of NTL and Virgin Mobile will result in a company offering a quadruple play of Cable Television, Broadband Internet, Home Telephone and Mobile Telephones. Fixed Mobile Convergence Another clear trend is emerging in the form of a fixed and mobile telephony convergence. The aim is to provide both services with a single phone, which could switch between networks automatically and seamlessly. One example of this convergence is the BT Fusion service in the UK, whereby British Telecom provides a range of handsets that act as a cellular phone on the move, using the Vodafone network, but which routes [cheap] calls through the Internet, via WiFi, whenever the phone is used at home. Other manufacturers, including Nokia, Sony Ericsson and Samsung, also provide WiFi-enabled mobile phones that switch seamlessly between IP-based networks – which route cheaper calls via the Internet – and cellular networks.



20



Needless to say, the network operators are not keen on this diversion of traffic (and revenues) away from their networks. For the manufacturers, however, the ability to produce innovative devices will increasingly be the driver for retaining customers as penetration rates of devices increase. Customers are demanding new functionalities and some manufacturers, such as Samsung and Siemens, have responded by producing phones with built-in mp3 players, digital cameras, radios, and so on. Samsung is especially strong in this area since it has released a camera phone, a TV phone and a watch style phone. But the pervasive theme in the arrival of new technology is consumers’ growing demand to be able to access bespoke content on an anywhere-anytime-anyhow basis. In the games industry, for example, the next generation of game consoles will also be DVD players, Internet access points, and perhaps in future used to make video calls via the TV. The era of convergence is truly now upon us. Convergence challenges Just as any revolution rooted in technology, the digital revolution poses two types of challenge: technological and societal. Societal challenges come in two types. The first concerns the new problems that arise from the pervasive availability of digital devices. Examples are the invasion of privacy due to the tracking of the physical locations of the users of cell phones, students conspiring to send exam questions and receive answers in instant messages using cell phones (as happened in South Korea in 2004), children downloading or receiving pornographic images on the cell phones, and so on. Another challenge is to identify ways in which the advances in digital technologies can make life better for people and solve certain existing problems. This type of challenge will surely be addressed by the thousands of creative people and organizations that will try to identify and develop applications and business models to disseminate solutions for profit. Solutions will include both technologies and contents. The mobile phone alone, for example, has provided many citizens in Africa with a reliable communications infrastructure which would have been impossible through a
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fixed line network infrastructure, due to the huge costs and massive physical distances involved. New types of converged devices could offer even more sophisticated communications opportunities. Technological challenges touch on several areas, including user interface, software, hardware, communications, semi-conductor, and manufacturing. The challenges on the hardware, communications, semi-conductor, and manufacturing fronts are the usual – faster, smaller, cheaper, more reliable.



The content owner market today Content owners have slowly begun to realize that the digital economy is a rapidly moving world, and that consumers are no longer willing to wait for content owners to provide them with the content. Instead pirates are making content freely available online. It began with the smaller music files, but with the growth of high-speed (1MB+) broadband there are now more and more films (often available before their cinematic launch) and TV shows on P2P networks. Despite the valid concerns of the content owners regarding content protection and digital rights management (DRM), some content owners are today beginning to offer content to converged devices. The best examples are perhaps on the 3G networks, where football leagues across Europe have sold highlight packages to the mobile networks. Although there are also examples of news programs being edited for mobile watching (e.g. ITN news for “3” in the UK). The music market, already shaken by Napster and Kazaa, has undoubtedly been the most forth-coming with its content. Songs can be bought online and stored on flash memory cards which are then inserted into the mobile phone and sometimes songs can be downloaded directly to a phone. The sale of music ringtones has skyrocketed. It is the video market (outside of sports and news) which has been slightly slower to address the current situation. Some claim, perhaps rightly, that the market is too immature to be worth any investment, but at the same time, the market is developing faster than the industry can react. The inability to legally make a soft-copy of a DVD is perhaps the most extreme example of present day inaction.
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Chapter 2



Converged mobile devices



Summary ‰



Of all the likely winners currently in the market, the mobile phone is already ahead of its competition in terms of true convergence.



‰



Consumers are increasingly using their mobile phones to play music and games, gamble and access adult content. As a result, the global market for mobile entertainment is predicted to be worth in the region of $40 bn by 2010.



‰



By 2009, just under one billion mobile phone units will be shipped, up from 743.2 million in 2006.



‰



The market for PDAs, especially for business users, remains a viable one, even if smart phones appear to have stolen much of the smart device mind share of consumers.



‰



RIM’s Blackberry is the leader for email-enabled PDA devices, and is essentially regarded as creating the market for wireless email access for business users. As a result, the adoption of BlackBerry has escalated rapidly, with an estimated four million BlackBerry subscribers at the end of 2005, up from 1.1 million in February 2004.



‰



Worldwide annual shipments of smartphones grew from around 14.6 million units in 2003 to 26.5 million in 2004, rising to 42.5 million in 2005. The worldwide smartphone market is expected to more than triple to reach sales of 153.5 million by 2010.



‰



Smartphones will account for 17.4% of all handsets sold in 2010, an increase on the 7% share for 2005 figures.



‰



It is estimated that the value of audio-based mobile music services is set to double in the five years to 2010, by which time they will exceed $11 bn.



‰



In 2009 167 million broadcast-TV-to-mobile enabled handsets will be shipped, representing almost 18% of the entire 935 million handsets which are expected to be produced in 2009.
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Introduction Over the last decade or so, the function of the mobile phone market has expanded outside its traditional remit of providing pure telephone, or voice, capabilities to include an ever-growing number of features and applications. At first, mobile phones expanded to be able to receive radio stations, but later with the convergence of the PDA and the mobile phone, and the introduction of high-speed wireless networks such as 3G, consumers are now able to download, upload, store and create music, video and photos on their mobiles. In the last five years, mobile phone manufacturers have done more for convergence than any other group. One of the earliest developments was the Nokia 8310 which enabled consumers to listen to the FM radio. Today many new phones are equipped with: one mega pixel cameras (higher pixilation counts appear almost every month), an FM radio receiver,mp3 music playback functionality, computer games, the ability to open MS Office documents on the larger phones, email, Internet browsers and even the functionality to download video content on 3G phones. Of all the likely winners currently in the market, the mobile phone is already ahead of its competition in terms of true convergence. Music, in particular is driving this trend, with increasingly sophisticated phones with music playing functionality already being branded as ‘iPod killers’ – while it is true that no mobile phone today has the storage capability of Apple’s iPod, nor the smooth interface, it can only be a matter of time, with the introduction of specialised mp3 phones, such as Nokia’s N-series (N70, N90 and N91 models) and Sony Ericsson’s revival of the ‘Walkman’ brand with the launch of the W800 music-playing phone in March 2005. However, an iPod today does not have an integrated camera, nor can it make a phone call … but it can already record/replay video content. Motorola’s partnership with Apple, announced in summer 2005, meanwhile does suggest that the strategists at Apple and Motorola also see the longer-term potential for a convergence of these devices.
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From a consumer angle, the success of the mobile will continue to be due to its ubiquitous nature. It is not hard to accept that most consumers would prefer to carry only one device, which enables them to converse, listen to music, watch video content or view photos and play video games. Although a more pure-play converged device is always going to have more advanced features than a multi-tasking mobile phone, as well as presumably being larger because of its continuously higher storage capacity, consumers will forego these advantages in the face of a more highly converged device (and of course, perhaps critically, a potential price subsidy from the network operator). Market context and sizing Consumers are increasingly using their mobile phones to play music and games, gamble and access adult content. As a result, the global market for mobile entertainment is predicted to be worth in the region of $40 bn by 2010. As well as these entertainment sectors that are driving growth – including music, gambling, games video and TV, and adult content – emerging new markets such as mobile TV, user generated services and personalisation (graphics and visual themes) are forecast to contribute a further $11 bn in revenues by 2010 as the market develops and expands. By that time, it is also estimated that there will be well over 500 different models of mobile phones and PDAs to choose from. By 2009, just under one billion units will be shipped, up from 743.2 million in 2006 (see Table 2.1). Table 2.1: Global handset shipments (millions), 2004-2009 Units shipped (millions)



2004



2005



2006



2007



2008



2009



Global EMEA Americas Asia Pacific



626.4 224.0 163.2 239.2



686.4 321.1 171.9 283.4



743.2 242.7 183.4 317.1



802.1 262.3 191.0 348.8



876.5 296.6 199.2 380.7



935.1 323.8 204.8 406.5



Business Insights Ltd



Source: Business Insights
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However, today’s consumers want more than just voice services on the move, and they are demanding access to rich content and services, such as data and video on their mobile devices. The development of GPRS networks (2.5G) and, more recently 3G networks, as well as other wireless platforms, such as WiFi and Bluetooth, makes this possible – by providing high-speed wireless connectivity (at near fixed-broadband speeds) that allows consumers to access emails, the Internet, the corporate intranet, and to download new services, such as ringtones, music and games, on their devices wherever they are. As a result, there are essentially two types of mobile handset emerging that can provide access to these new services; PDAs (or handheld computers) and smartphones. PDAs are essentially handheld computers, with voice capability. They tend to have large screens (often touch screens), ‘qwerty’ keyboards, but are heavier and bulkier than a smart phone. Examples include HPs’ iPaq (such as the business-targeted hw6500 and hx2000 Pocket PC series) and Palm’s Treo 650. It is important to note, however, that the lines between the two form factors are increasingly blurring, as evidence by ‘high-end’ smart phones such as O2’s XDA and T-Mobile’s similar MDA series, the popular Nokia Communicator 9300 and 9500 series and Sony Ericsson’s P990i. A smartphone is an electronic handheld device that integrates the functionality of a mobile phone, personal digital assistant (PDA) or other information appliance. This is achieved by adding voice telephone functions to an existing PDA or putting ‘smart’ capabilities, such as PDA functions, into a mobile phone. A key feature of a smartphone is that additional applications can be installed on the device. The applications can be developed by the manufacturer of the handheld device, by the operator or by any other third-party software developer.
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Figure 2.1: Global handsets by device, 2004 vs. 2010
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Business Insights Ltd



Source: Strategy Analytics, October 2005



The PDA market The PDA market was, and still is, largely confined to the enterprise user demographic. PDAs offer time-starved executives and ‘road warriors’ the opportunity to access emails, the Internet, news feeds, the office intranet, and so on, wherever they are – between meetings, one the road, or at the airport. The enterprise segment is aimed at corporate users, with high data capabilities. Devices aimed at this segment include those with the ability to handle high bandwidth connections to intranets and the internet, but also to store a lot of data locally. AsiaPacific, North America and Europe are the main markets for these devices. They are as far away from the fashion phones as it is possible to get because in the business segment the drive is for terminals with function over style. As a result, prices and margins are high as the efficiency provided by mobile solutions is highly valued by business users.
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Functionality depends on the particular business. Some low-end devices may have just an email focus, while others are application-specific for sales force automation or delivery tracking. Others are similar to multi-function devices or even notebook PCs at the higher-end of the category, with a range of office applications such as word processor, spreadsheets and databases. Because of the data-centric nature of the devices, this group has large screens (some touch-screen) with data input through handwriting recognition or QWERTY keyboards, and in a number of cases have an advanced operating system, i.e. smartphones. WLAN and Bluetooth for corporate network and device connectivity are also very likely in this segment. It is possible that there will also be a range of tailored solutions, which will enable handset vendors to operate at high margins. This tailoring of devices provides an excellent opportunity to niche new entrants. Given the potential volumes of large corporations, new players have a chance to partner the corporate customer to provide a made to measure solution. For major players, existing relationships with operators could be leveraged to establish corporate service divisions, with an emphasis on creating solutions to meet the exact needs of major corporate customers. The major handset vendors certainly have the production capacity and the technical expertise to do this. However, with operators already nervous about the growing involvement of handset vendors in the data services market, this is unlikely to occur as quickly as for new entrants, allowing new entrants an opportunity to enter a highly valuable market. Figure 2.2: Examples of Business Handsets – PalmOne Treo 650, RIM Blackberry 7230 & Nokia 9500 Communicator



Business Insights Ltd



Source: PalmOne, RIM and Nokia
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At the other extreme of functionality is the world traveller sub-segment. The main feature of these devices is their multi-band capability, enabling use on a large proportion of networks around the world. However, they have far lower data capabilities in comparison to the main business segment, being confined to email and limited corporate intranet access. With an emphasis on portability, these devices are smaller than the main segment with smaller displays. This enables users to travel to the US and use GSM networks around the world. This has since been extended to quadband phones, which allow additional operation over US 850MHz networks, and dualmode, incorporating GSM and CDMA into one chipset, allowing for use between the respective networks. The latter is believed to be of more use to travellers going between continents with differing network technologies, such as North America and Europe, rather than in countries where the technologies co-exist, such as China, Japan or the US. The next step for the business segment was the launch of 3G data services, such as 1xEV-DO and W-CDMA data cards for laptops. The boost in speed provided by 1xEVDO has very important implications for corporate users, particularly the continued use of VPN software. One partial solution is the use of Wi-Fi (802.11b), either through a laptop or integrated into a handset. The market for PDAs, especially for business users, remains a viable one, even if smart phones appear to have stolen much of the smart device mind share of consumers. What seems clear, however, is that the market is changing. The convergence of different types of wireless connectivity (including, longer term, the inevitability of integrated 3G) allied to greater support for mobile devices from major ISVs and service providers is demanding a more capable device. HP, Nokia, Research in Motion (RIM) and HTC (in no particular order) appear to offer the greatest potential to fulfil this role, with strong support in the business technology community either from within or without.
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Market analysis RIM’s Blackberry is the leader for email-enabled PDA devices, and is essentially regarded as creating the market for wireless email access for business users. As a result, the adoption of BlackBerry has escalated rapidly, with an estimated four million BlackBerry subscribers at the end of 2005, up from 1.1 million in February 2004. RIM sold 930,000 units between January and March 2006 alone (an increase of 30 per cent on the year-ago quarter), helping the overall market for personal digital assistants (PDAs) to grow 6.6 percent to 3.7 million units. The Blackberry currently commands 20.7 percent of the worldwide PDA market. Second placed Palm, meanwhile, saw 1Q06 shipments of its devices decline year-onyear by 25.2 per cent, marking its lowest level since 1998. The company has shifted its attention from the traditional Palm unconnected devices to the Treo smartphone. HP and Dell saw shipments of their iPaq and Axim devices drop by 29.9 per cent and 34.0 per cent, respectively, in the first quarter of 2006. The two ranked third and fifth in the vendor ranking. Dell was outsold by Mio Technology, an Asian manufacturer that is successfully using PDAs with integrated GPS technology to attack the PDA market. The firm increased shipments by 81.2 per cent. Windows Mobile for the first time supplied more than half the market. The Microsoft operating system powered 52.6 per cent of all the devices that were shipped – ahead of the 25.5 per cent increase seen by RIM and Palm OS’ 13.4 per cent gain.
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The smartphone market The lines between the two categories are increasingly blurred, and there are no hard and fast rules to distinguish one group of devices from the other. A basic distinction can, though, be made on the basis of their assumed primary function. In the case of handheld computers this function is presumed to be the manipulation and use of data, whether or not the device also has voice capability. Meanwhile, for smart phones it is presumed that their primary usage will be for voice communications, even though the data handling capabilities of the devices are comparable to PDAs as a result of their similar operating systems. However, as discussed, they are increasingly being used for entertainment purposes, such as music and video storage and playback, video calls, gaming and photography. The smart-phone is generally defined as a converged device whose primary function is that of a phone with added advanced computing capabilities and/or PDA-functionality with an advanced operating system. The category has been borne out of the amalgamation of mobile phones that offers PDA functionality with an advanced OS and PDAs with a WWAN connection. Smartphone devices invariably have a large colour display, are inclined to have a larger form factor and are feature-packed. As with the feature-rich handsets, this segment of the market is often viewed as a test bed for other segments. Since first appearing in 2001 a growing number of devices are emerging in this category and new technologies are likely to feature in smartphones first before appearing in other handsets. To aid analysis, Informa Telecoms & Media has split the category into two distinct sub-sections as follows: ‰



Low-end smartphones – rich media devices with advanced OS and computing functionality that are basically mobile phones embedding a number of additional features outside the usual ones found on PDAs such as MP3, camera, MMS, games, Java or e-mail. These devices might be used in the business and corporate markets but are specifically targeting high-end and mid-range segments of the consumer 32



market. They are mainly the domain of the handset manufacturers such as Nokia, Motorola, Siemens, Sony Ericsson and Samsung, but have increasingly become the differentiator for mobile operators through their use of ODMs, such as those manufactured by HTC for, amongst others, Orange’s SPV series. ‰



High-end smartphones – connected handheld, PDA-type devices with cellular connectivity functionality, usually pen-based with touch screen. In the short- to medium-term, high-end smartphones will attract professionals, early adopters and a great number of technophiles who are ready to invest in the latest technology. These are primarily PDA computers with phone capabilities that are also being manufactured by handheld device vendors such as HP, PalmOne and Toshiba. Examples include O2’s xda IIs (see Figure 2.3), PalmOne’s Treo and Samsung’s i500.



Figure 2.3: Examples of Smartphone Devices: Orange SPV-C500, O2 xda IIs & RIM Blackberry 7100v



Business Insights Ltd



Source: Orange (HTC), O2 (HTC) & RIM



Market sizing Worldwide annual sales of high-end smartphone devices grew 67% in 2005to 23 million units (up from around 13.8 million units in 2004). Although seen as the larger market in terms of volume sales owing to its background from PDAs, sales of high-end smartphones was overtaken by low-end smartphones for the first time in 2005, when sales of low-end smartphones reached the 27.1 million mark.
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Worldwide annual shipments of smartphones grew from around 14.6 million units in 2003 to 26.5 million in 2004, rising to 42.5 million in 2005. The worldwide smartphone market is expected to more than triple to reach sales of 153.5 million by 2010 (see Table 2.2). However, this will still only form around 17.4% of all handsets sold that year, an increase on the 7% share for 2005 figures, owing to a number of reasons, including: ‰



The relatively high price of both devices and wireless data network services;



‰



The comparatively heavyweight design and large size of these devices in comparison with traditional handsets;



‰



Shorter battery life due to the substantial energy consumption of the CPUs; and communication modules and high resolution screens, which are required to deal with bandwidth-consuming data services.



Table 2.2: Global smartphone shipments (in millions), 2003-2010 Units shipped (millions)



2003



2004



2005



2010



Global



14.6



26.5



42.5



153.3



Business Insights Ltd



Source: Business Insights



Smartphone operating systems The ability to add new applications to smart phones lies in the operating system (OS), which like Windows, Apple or Linux on the desktop computer, comes in a number of competing flavours. Symbian is currently the worldwide leader in the open OS market for smartphones, and is expected to hold a 59% share of the smartphone market in 2005 – a fall from 68.9% in 2004. Symbian has a number of low-end smartphones that have been launched from a number of vendors, including Nokia’s N-Gage and its soon-to-be-released 3G NSeries devices, while also being well represented in the high-end through Sony Ericsson’s P800 and 900 series.
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Microsoft OSs currently hold second position in the open OS market with a share of about 16.6% for 2004, which is set to rise to 23% in 2005. Microsoft devices now also cut across both the low and high end smartphone range with the HTC manufactured SPV and xda being two prime examples of each respectively. However, the continued growth of Microsoft’s share will depend on the continued alliances that it forges with operators and device manufacturers, particularly ODMs, around the world. While Palm was the third-largest open OS in 2004 with 6% of sales, it is expected to be overtaken in 2005 by Linux. As a manufacturer coming from the PDA market, Palm OS smartphones have tended to stay in the high-end segment, with devices such as the popular PalmOne Treo series, although there are now a number of low-end smartphones available, such as the Samsung SGH-i300. Linux, on the other hand, is due to pick up market share significantly over the next five years, taking its figure from under 5% in 2004, to 8% in 2005, reaching 19% by 2010. Linux is reaping the benefits of not only being a fully open and relatively cheap OS to implement, but also that it now has the backing from the Chinese government and Japan’s NTT DoCoMo. Table 2.3: Advanced OS volume sales and market share, 2005 2005 volume sales (m)



2005 market share (%)



Microsoft Symbian Palm Linux Other



9.9 25.3 2.9 3.4 0.9



23.4 59.4 6.7 8.1 2.3



Total



42.5



100.0 Business Insights Ltd



Source: Informa Telecoms & Media



The mobile Internet Today’s handheld devices are no longer for just conversations. Increasingly, business users and consumers alike are taking advantage of advanced handsets and nextgeneration networks to surf the Internet and check emails wherever they are. 35



It is believed that users accessing the Internet by way of mobile phones now outnumber those connecting to the Net via notebook PCs in many of parts of the world. Contrary to popular belief, the growth in Web browsing on mobile phones is increasingly being driven by older users (those age 35 and up), which suggests that the activity is going mainstream. Still, those in the 18-to-34 age range remain the largest group of mobile-phone Internet browsers, who use it for downloading the latest games or music, reading the latest celebrity gossip or to access the latest sporting results. Advanced wireless networks, such as GPRS and 3G, allied with sophisticated new handsets now offer a quality browsing experience. A recent report by market research firm Ipsos, estimated that 28 per cent of global users who own a mobile phone have browsed the Internet on a wireless handset, up slightly from 25 per cent at the end 2004. There are, however, regional differences. In Japan, for example, four in 10 adults browse the Internet on their wireless handsets. But in North America, wireless Internet access via notebook PC appears to be emerging as the strongest mobile Internet platform, as a result of the widespread availability of WiFi and other wireless broadband networks, which are more suited to browsing the Internet in a fixed location, such as a coffee shop or airport lounge. However, while laptops have become quite popular, the ubiquity and convenience of mobile phones, combined with high-speed networks, means that the devices are poised to become a dominant Internet platform for those without access to a PC. The same study showed that text messaging remains the most popular activity among consumers, while more than a third of phone users have sent or received e-mail on their handsets. Mobile commerce, sending or receiving digital photos, and downloading multimedia content also are becoming more popular activities among phone users. Further evidence that the mobile Internet is gathering pace came in July last year, with the introduction of .mobi, a top-level domain name aimed at mobile phone websites and users – .mobi will be restricted to mobile devices and sites providing services for them. 36



It is sponsored by a consortium of companies including 3, Ericsson, GSM Association, Hutchison 3, Microsoft, Nokia, Orascom Telecom, Samsung Electronics, Syniverse, TMobile, Telefonica Moviles, TIM, and Vodafone.



Mobile email RIM’s Blackberry has been so successful that it has, arguably, driven the market for providing access to emails on a ‘push’ basis – that is, emails are automatically sent to devices, rather than requiring the user to ‘log on’ and proactively download selected emails. However, its success has largely been confined to the business user. Research in Motion’s (RIM’s) now famous Blackberry device has become something of a poster child for the mobile computing industry, but the devices and their supporting infrastructure remain, for the most part, a toy for small numbers of executives. The service requires deployment of a Blackberry Enterprise Server, which acts as an integration hub between email systems such as Microsoft Exchange, Lotus Notes and Novell Groupwise and the Blackberry devices. Until recently, the service was only available on proprietary devices, such as the 7100v (on Vodafone), and the 7100x or 7290 (Orange). But in the face of user demand for a wider choice of devices – and direct competition from Microsoft, Nokia and Palm (in the US), which have launched their own non-proprietary corporate email system – the service is now available on a broad range of devices, including Siemens SK65, Nokia 6820 and 6822 smart phones, Nokia 9300 Communicator and O2’s XDA II. Microsoft also recently launched Windows Mobile 5.0, the new version of its mobile OS, which will directly compete with Blackberry, opening up the device market for ‘push’ email access even further – a ‘push’ system automatically updates the user’s inbox, as opposed to a ‘pull’ email system, whereby user’s need to ‘log on’ in order to download selected emails. Microsoft is also currently offering a free upgrade to 37



Exchange Server 2003, meaning it does not require an additional server, such as the Blackberry Enterprise Server, and the associated licence fees. Agreements with Nokia, Symbian, Palm and Motorola, among others, mean that a range of smart phones and PDAs running the new OS version will be available within the next 12 months – it is already available on Palm’s Treo 650, while Orange was the first to launch the OS in Europe on its SPV C600 smart phone and SPV M3000 wireless PDA. Nokia aims to beat the likes of BlackBerry and snatch the mobile email top spot before the end of the decade. One of the challenges the Finnish phone maker needs to overcome is ‘building credibility’, going beyond the traditional image of 'candy bar’ phone maker Nokia. Figure 2.4: Examples of Nokia’s E-Series of Business Phones for Mobile Email Access



Business Insights Ltd



Source: Nokia



The company is already having a stab at the devices and services combination, with the Business Center email product and E-series messaging handsets (see Figure 2.4). Customers have yet to be announced but the Nokia Business Center has already attracted over 35 pilots in corporations worldwide. In November 2005, Nokia took a bold step in challenging RIM’s grasp on the corporate mobile market with the $430m acquisition of Intellisync, a developer of wireless messaging and email technology, in November 2005. The mobile business market is
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increasingly becoming an important target for Nokia, which is the world's largest mobile phone maker. In response to the needs of the business user, Nokia has beefed up its corporate product line in recent months. In September 2005, it announced the Nokia Business Center, a system designed to allow workers to send and receive corporate email from their handsets. The product was specifically designed to handle a wide range of both highend and low-end handsets, including Palm's Treo and RIM's BlackBerry. Nokia has also introduced several new handsets that work with its own Business Center technology as well as with technology from others, including RIM, to give corporate customers more choices in handsets.



Music on the move It is estimated that the value of audio-based mobile music services is set to double in the five years to 2010, by which time they will exceed $11 bn. Although the majority of revenue will still come from ringtones, the forecast growth in the ring-back tone and full track download sectors confirms that the mobile phone is becoming a credible music device. A large sector of both the mobile and the music industries have galvanised around mobile music and for the last year have been helping to progress this sector. Handset manufacturers are devoting significant energy into creating sophisticated music devices and operators have been busy rolling out advanced music download services.
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The mobile phone as ‘iPod killer’ As a result, the idea of the mobile phone as an ‘iPod killer’ has gained momentum recently, spurred on by the release of handsets with mp3 functionality and high capacity hard drives. Yet, just as camera phones did not suddenly destroy the digital camera business, mp3-enabled phones will probably not seriously damage the digital music player market in the immediate future. In terms of overall units, the rapidly growing worldwide market for portable digital audio players – both Flash-based and hard disk drive (HDD)-based players – is forecast to grow from 140 million units in 2005 to 286 million by 2010. According to a recent survey by research house In-Stat, 49% of mp3 player owners own an Apple iPod. There are several growth drivers for the MP3 player market: falling price points, the availability of legitimate subscription and pay-per-download online music sites, increasing Flash memory capacities and enhanced functionality. Brand building Taking music-related household names into the mobile phone world, as Motorola has now done with iTunes (see later in chapter) and Sony Ericsson did with the Walkmanbranded W800i last year, makes some sense for handset vendors and for operators as it will help promote the idea of the phone as a platform for music consumption to a wider audience. Operators will continue to favour fairly modest capacity flash-based music phones over more sophisticated hard-disk models, especially in markets where they are expected to subsidise the device purchase and that this will make the market for simple, dedicated low-capacity, flash-based music players increasingly unattractive for vendors. The arrival of Apple's iPod nano shows where the focus of dedicated flash-based players will be moving. As well as being less costly, operators will lean towards lower capacity models as a way of limiting the extent to which customers can spend time using content on their phone from which the operator derives no revenue.
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To protect existing revenue streams some operators may try to restrict the extent to which mp3 files can be synchronised across from a PC and used as ringtones, but Canalys warns against this, as disappointing customers is more likely to encourage them to move to other devices and services than to pay the operator more money. Large capacity devices already demand an interface that provides good file transfer, navigation and playlist management and this is a key differentiator for vendors. But even on smaller capacity music-capable phones the interfaces will need to become more user-friendly than those seen on most models today, which often encourage little more than a 'play all, shuffle' approach and make it hard to select individual tracks easily. This will be essential to broaden the market to encompass the more casual music consumer. According to Canalys, the arrival of iTunes on a mobile phone will at least focus handset vendors much more on such usability issues. Sony ‘Walkman’-branded phones Sony’s new ‘Walkman’ branded phones are expected to hit the streets in the third quarter of 2006 (see Figure 2.5). The high-end, fashionable W850 runs on advanced second- and third-generation networks, and the W710 is aimed at users who need a more durable phone that can withstand the abuses of an active lifestyle. The W850 slider model is designed to facilitate quick music transfers from PC to handset, and also is configured for over-the-air downloads. The phone can store some 1,000 songs on the 1 gigabyte (GB) memory stick, which can be upgraded to 4GB. The W710 has music-playing capabilities, plus a built-in motion sensor and the ability to measure your running speed and the distance you've traversed. It comes with a twomegapixel camera and a 512MB memory stick that can be upgraded to 1GB.



41



Figure 2.5: ‘Sony Walkman’-branded mp3 mobile phones, W850 and W710



Business Insights Ltd



Source: Sony



Nokia, meanwhile, has high hopes for its new line of music-playing, photo-taking mobile telephones, expecting to ship 40 million music phones in 2006 – it has also predicted that it will sell 100 million camera phones. Nokia’s N91 doubles as a music playing device and features a 4GB hard disk, capable of storing up to 3,000 songs. It supports 3G WCDMA, WLAN, Bluetooth and USB 2.0, and should be available in time for Christmas 2006. Apple’s response In response to this challenge, Apple and Motorola announced, in November 2005, that it has plans to deliver a mobile phone that plays music like an iPod. It is an enticing market: More than 750 million mobile phones are expected to be sold worldwide this year, compared with an IDC forecast of 57 million digital music players sold in the same period. Apple has about a 75% market share of the global digital music player market. Apple’s Rokr phone is made by Motorola and was the company's long-awaited foray into the wireless realm (see Figure 2.6). Reaction to the phone has been muted and
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overshadowed by Apple’s introduction of a sleek, smaller replacement to the iPod Mini, called iPod Nano. The new Motorola Rokr holds up to 100 songs and comes with built-in iTunes software to help music files. Surround sound quality speakers also add to the listening experience. Figure 2.6: Motorola’s Rokr ‘iTunes’ mobile phone



Business Insights Ltd



Source: Cingular



Number one US mobile-service provider Cingular Wireless, a venture of BellSouth and SBC Communications, will be the exclusive US carrier of the phone, which it will sell for $249.99 to customers who sign up for a two-year service contract. However, Apple may even introduce its own mobile phone-iPod combination, dubbed the ‘iPhone’, designed by Apple itself from the ground up and which would most likely be made by a contract electronics manufacturer such as Flextronics. Speculation has centred on a device that looks more like one of Apple’s signature white iPods rather than a traditional mobile phone. The iPhone might include Apple’s wellknown ‘click wheel’ to navigate through the phone's functions and would also include a pop-out keyboard. It is also expected to be a true iPod, one that could hold thousands of songs and photographs, compared with the 100 songs that the Rokr phone can store,
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But perhaps the most titillating indication of Apple’s intentions is a website, iPhone.org. A visit to that website brings a visitor to Apple’s own home page, and the site itself is registered to Apple. However, it is not expected in the near future, with a number of hurdles to overcome. Among them: partnering with a wireless-service carrier to resell minutes on its network and choosing a contract handset maker to produce the devices, which must work with the different mobile transmission standards. Challenges But while music-centric phones will clearly have some impact on the portable music player market, a fact acknowledged by Apple dipping a toe in the water through the Motorola collaboration (see later in this chapter), there are a lot of barriers to phone handset vendors making a big splash and they should focus more on the casual music consumer than try to compete for the savvy music enthusiasts at the high end, for whom a mobile phone-based player will hold only limited attraction. The higher-end devices are also likely to be met with less enthusiasm by network operators. A mobile phone-based player doesn't offer much to a high-volume music consumer. The convenience of having to carry one device less will usually be outweighed by the design compromises that result. And a heavy user is not going to pay a premium to download each track over the air to a phone when there are cheaper service alternatives that offer a more sophisticated browsing experience, interface and file management. The brand and image that Apple has built with the iPod would be difficult enough to challenge on its own, but would-be competitors will have to compete on accessories and usability as well, and they have to factor in the operators' attitudes to content provision, charging and consumption.



44



Camera phones and video Digital camcorder phones and ‘multimedia computers’ Digital cameras are becoming a ‘must-have’ feature in high-end phones. As a result, worldwide mobile phone handset sales continued to rise in 2005; at the same time, the leading international handset vendors were increasing the share of new handset models equipped with camera modules. It is estimated that approximately 280 million camera phones were sold worldwide in 2005, representing over 40% of the global mobile phone market, and that camera phones will come to account for more than 50% of the handset market in 2006, and 69% by 2008. Japan and Asia Pacific are leading the market in adoption, accounting for 50% of sales, while South Korea is expected to become as highly penetrated as Japan in four years. Nokia leads the way Nokia is the leading vendor of camera phones, and predicts that it will sell 100 million units in 2006 alone. In April 2006, the company unveiled a new range of mobile phones which major on the ability to capture and transmit pictures and video on the move. In addition, the new Nokia N93, Nokia N73 and Nokia N72 are the first Nokia N-Series devices to support direct connections to Yahoo!'s popular Flickr picture sharing service (see Figures 2.7 and 2.8). The new feature will allow the phone owners to transfer full size photos to Flickr directly from the image gallery application on the N-Series device. One of the major selling points of Flickr has been its 'tagging' function, which allows photographers to name or tag their pictures and make it easier for searchers to track down photographs on particular topics. Using the N Series, it is possible to add comments to the photos.
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Figure 2.7: Nokia’s N93 digital camcorder mobile phone



Business Insights Ltd



Source: Nokia



The Nokia N93 offers digital camcorder, telephony and Internet communications features. It is equipped with a 3.2 megapixel camera with Carl Zeiss optics, DVD-like video capture at 30 frames per second, and 3x optical zoom with video stabilisation. Nokia calls the N73 a ‘multimedia computer’. Along with stereo speakers, like the N93, the N73 includes a 3.2 megapixel camera with Carl Zeiss optics. Finally, the Nokia N72 has a 2 megapixel camera and integrated digital music player, with dedicated capture and music keys as well as an FM radio and support for Visual Radio. Figure 2.8: Nokia’s N73 ‘multimedia computer’



Business Insights Ltd



Source: Nokia



The Nokia N93 and Nokia N73, which are based on S60 3rd Edition software of the Symbian OS, are expected to be hit the shelves in July 2006. The Nokia N72 is expected to be available in June.
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Mobile TV The latest frontier of convergence is the broadcasting of TV content to mobile phones. Today, consumers are able to download short video clips over 2.5G and 3G networks, but in the next few years broadcast networks and next-generation handsets will be deployed which will enable consumers to watch broadcast TV on their mobile phone screens. Consumer electronics (CE) manufacturers are making increasingly smaller portable content viewing devices, such as Archos’ Jukebox, Pace’s PVR2GO, Sony’s PSP, Thomson’s Lyra and Apple’s video iPod (see Figure 2.9). Some of these devices have, via upgrades, the ability to provide access to TV content on the move. As the mobile TV networks are deployed in the next 12-24 months, there will be an abundance of such devices in the marketplace – especially in-car devices. Figure 2.9: Portable video devices



Business Insights Ltd



Source: Apple, Archos, Nokia, Pace, Sony, Thomson



However, it is not at all certain that consumers will carry multiple portable devices (one for music, one for video, one for voice calls); the truly significant mobile TV market will be represented by mobile phones – in terms of both device uptake and usage.
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Market sizing By handset Business Insight forecasts that in 2009 167 million broadcast-TV-to-mobile enabled handsets will be shipped, representing almost 18% of the entire 935 million handsets which are expected to be produced in 2009 (see Table 2.4) Table 2.4: Global mobile TV handset shipments (in millions), 2004-2009 Units shipped (millions)



2004



2005



2006



2007



2008



2009



All handsets Mobile TV handsets Mobile TV handsets (as % of total) Paying mobile TV subscribers



626.4 0 0 0



686.4 1.4 0.2 0.4



743.2 5.4 0.7 2.1



802.1 27.3 3.4 12.9



876.5 72.6 8.3 31.3



935.1 166.9 17.8 68.5



Business Insights Ltd



Source: Business Insights



Table 2.5: EMEA mobile TV handset shipments (in millions), 2004-2009 Units shipped (millions)



2004



2005



2006



2007



2008



2009



All handsets Mobile TV handsets Mobile TV handsets (as % of total) Paying mobile TV subscribers



224.0 0 0 0



231.1 0 0 0



242.7 0.7 0.3 0.3



262.3 9.2 3.5 4.7



296.6 26.7 9.0 11.2



323.8 62.2 19.2 25.0
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Source: Business Insights



Table 2.6: US mobile TV handset shipments (in millions), 2004-2009 Units shipped (millions)



2004



2005



2006



2007



2008



2009



All handsets Mobile TV handsets Mobile TV handsets (as % of total) Paying mobile TV subscribers



163.2 0 0 0



171.9 0 0 0



183.4 0.2 0.1 0.1



191.0 5.5 2.9 3.0



199.2 13.5 6.8 8.8



204.8 30.3 14.8 19.7



Business Insights Ltd



Source: Business Insights
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Table 2.7: Asia Pacific mobile TV handset shipments (in millions), 2004-2009 Units shipped (millions)



2004



2005



2006



2007



2008



2009



All handsets Mobile TV handsets Mobile TV handsets (as % of total) Paying mobile TV subscribers



239.2 0 0 0



283.4 1.4 0.5 0.4



317.1 4.4 1.4 1.7



348.8 12.6 3.6 5.1



380.7 32.4 8.5 11.3



406.5 74.4 18.3 23.8



Business Insights Ltd



Source: Business Insights



By subscriber revenue The growth of mobile TV may be limited by the problems over spectrum allocation, the high price of handsets, consumer unwillingness to pay an extra $10/month for their mobile phone service and operators wanting to push 3G video services, not broadcast TV to mobile services. Taking these factors into account, a conservative forecast for the take-up of these services is 69 million global subscribers in 2009, generating revenues (although not necessarily any profits) of $5.5 bn (see Figure 2.10). Figure 2.10: Global broadcast TV to mobile revenue ($m), 2004-2009 6000 Revenue ($m)
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Subscriber revenue by region The broadcast TV to mobile industry is expected to account for revenues of $5.5billion globally in 2009. This report has assumed that service prices will fall over the forecast period with an annual ARPU of $80 by 2009, or just under $7/month. While $10 does appear to be the target price that mobile operators are ideally expecting to launch with, commercial reality is likely to impact these hopes. Figure 2.11: Global broadcast TV to mobile revenue ($m) by region, 2004-2009 2500
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Technical challenges The technical challenges for the mobile operators’ networks are massive, but they are not alone; the handset manufacturers are also under considerable pressure themselves. Perhaps the most complex task facing next-generation handsets will be the need to be compatible with a variety of radio spectrums. In this way manufacturers can achieve economies of scale and sell the same phone in multiple markets, many of which are likely to be using different spectrums. As with every new handset, there are some areas that will always be critical and now there are also some areas that will be critical for TV handsets in particular:
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‰



Handset size – this is the crucial factor because if this were flexible then all other issues could be resolved, but unfortunately this is crucial: consumers demand small devices. The gradual consumer acceptance of PDA-size devices is widening the market opportunity, and consumers will understand that the phones need to be relatively large to provide a practical screen size, but consumers will reject large devices.



‰



Screen size – the screen has to be big enough to make viewing an acceptable experience, but not too big or the phone will be too large. It must be remembered that the device is primarily a phone and there must be easy-to-use phone functions on it too. New rollable plastic screens, as developed by Philips and Polymer Vision may perhaps solve the screen/phone size issue in the longer term:



‰



Battery – perhaps one of the most complex challenges for the manufacturers is that watching video will be a substantial drain on the battery – even with time-slicing technologies. If the battery is drained after 30 minutes of video watching they will not prove popular. However, the battery must remain compact to maintain the slim handset design.



‰



Aerial/antenna – consumer sentiment has moved away from external antennas on their phones to fully integrated devices. If the TV antennas are so large (as is the case with the early S-DMB phones) that they cannot be incorporated inside the phone, consumers may lose interest.



‰



Temperature – the high-powered processors required to display the video graphics quickly heat up and keeping them cool is a problem.



‰



Cost – as with every product, the price is a crucial factor. Broadcast TV to mobile is never going to take off if the handsets are too expensive, but the new technology crammed inside the devices is not cheap. According to many, the price of a firstgeneration TV phone is likely to equate to the price of a mid-range PDA today – and it will need to be if this market is to develop rapidly.
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WiFi and Voice-over-IP mobile phones A number of manufacturers of mobile phones are launching so-called dual-mode handsets at the moment, by adding WiFi capabilities to their devices and arguing that WiFi-enabled phones, which essentially provide wireless ‘voice-over-IP’ (VoIP) capabilities, are a good way for users to reduce their mobile phone bills. In other words, employees who are extensive mobile phone users, even when in the office, are able to have their calls routed over a WiFi network when they’re onpremises, restricting their cellular usage to when they really need a wireless WAN. The idea is an attractive one as it is estimated that as many as 30% of mobile calls are actually made from within buildings. If those premises can be WiFi-enabled, a fixedmobile convergence (FMC) service can be introduced to lower calling costs on that part of the subscriber’s usage. BT already has a service for consumers along these lines in the UK (the so-called BT Fusion service), and has more recently unveiled plans for an enterprise FMC offering, though that one will require a more complex infrastructure. Meanwhile, US-based Internet-phone company Vonage has teamed up with UK WiFi provider, The Cloud, to offer a mobile-phone service that relies on VoIP technology to let users make calls through WiFi hotspots in the UK. Interestingly, there will be no cumbersome log-on to connect through a VoIP hotspot – as is often the case with WiFi-based Internet-surfing via a laptop, for example. Users near a hotspot will simply make their calls. But if those using the service move outside a hotspot’s range, the call will be cut off and the user will have to revert to a conventional cellular network to make and receive calls. The service was slated for a May launch in the UK. The service will require a monthly charge of £7.99 (about $14) and a special handset called the Vonage WiFi UTStarcom F1000, which lists for £89.99 ($160). For those who already have Vonage VoIP service in the UK, there is no extra per-month charge for the new service. 52



However, Vonage and others are looking at the rise of municipal wireless networks, run by city governments, as being a big opportunity in the US. Also in May, Nokia announced a deal with Google to bundle the latter’s Google Talk VoIP software onto a new version of its N770 Internet Tablet, its first WiFi-only device, which is aimed at the games and online entertainment market.



Hard-drive mobile phones In September 2004, Samsung Electronics introduced the first mobile phone to include an integrated 1.5GB hard disk drive for storing media files and other data. Since then, phones containing ever-larger hard drives are increasingly coming to market, as they provide the levels of storage required for a new generation of music and video-playing mobile phones. Since then, Samsung has moved to its fourth version, which is the 3Gcapable SGH-i310 mobile phone that offers 8GB of storage and a two megapixel camera, and is expected in the second half of 2006 (see Figure 2.12). Figure 2.12: Samsung’s 8GB HDD mobile phone, SHG-i310
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Nokia’s N91 multimedia phone, meanwhile, is already on the market and is the world’s first phone to offer a two megapixel Carl Zeiss camera, and VHS-resolution video capture. In addition its 4GB hard drive can store up to 3,000 CD-quality music tracks.
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Many more manufacturers will add microdrives, which are likely to be the norm in mobile phones, and other handheld consumer devices within a few years. Consumer applications, and in particular music and video, are expected to drive the adoption of magnetic disk storage in mobile phones over the next couple of years, after which it expects business apps to follow suit. There are, however, obstacles to be overcome before HDD become as commonplace in mobile devices as solid-state storage is today. These include power consumption, robustness, and physical integration into the handset. .
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Portable content jukeboxes
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Chapter 3



Portable content jukeboxes



Summary ‰



Converged portable consumer electronics (CE) products have only begun to appear in the last 24 months. The nascent market is currently predominantly served (in the US and Europe) by Thomson, ARCHOS and Microsoft.



‰



Although many standalone personal digital assistants (PDAs) also offer the ability to store photos/music and play videos, they are primarily targeted at the business organizer market, with the functionality in place to serve these other requirements.



‰



It would not be difficult to argue that the incredible growth of the iPod indicates that there is a market for small, portable mp3 players. But the relatively small sales of portable content jukeboxes (PCJs) suggest that this market is quite different.



‰



The most obvious constraints to the PCJs becoming mass-market CE devices are based on humans’ eyes inability to multi-task. But the manufacturers are aware of this weakness and are not pitching their product to the same audience as the mp3 players.



‰



The PCJ market is, in terms of user groups, a subset of the portable mp3 player market.



‰



The PCJs can certainly be used to play music, but there are smaller, cheaper mp3 players available for that; they can be used to display photos (although the level of demand for that is unclear); and they can be used to watch (and record) video content – and clearly that is meant to be the killer app.



Introduction The ability to watch video or listen to music on a portable device is not a new concept. Portable radio players have been around for decades, although the availability of bespoke (or personal choice) listening only became a reality with the introduction of 56



the music cassette and Sony’s Walkman in 1979. The video market was slower to enter the portable market, and although Sony created ‘portable’ TVs in the 1960s they did not become truly ‘carry-able’ until a decade later. But the opportunity for personal choice of portable video content did not appear until the arrival of portable DVD players in the late 1990s. History indicates that music has always been the first mover in the portability market. The situation in today’s digital world follows this trend. Tiny, portable mp3 players began to appear in 1999, with a mass market supplier situation by 2001. But the first video jukeboxes only began to appear in early 2003, and a mass market supplier position has yet to materialize. The reason for music’s historical portable leadership is essentially two-fold. Primarily, it is the ability for people to listen to music while performing other tasks, including walking, driving or working – areas in which watching video content is not possible; and secondly, the fact that music files are much smaller than their video counterparts (thus requiring less storage/smaller input devices). The emergence of the mobile phone Developing in tandem to these independent devices over the past 20 years has been the mobile phone. While the first 10 to 15 years were focused on the pure telephone capabilities, the mobile phone market has now expanded outside its traditional remit. At first, mobile phones expanded to be able to receive radio stations, but later with the convergence of the PDA and the mobile phone, consumers were able to store and create (limited) music/video/photos on their mobiles. Mobile phone manufacturers are now caught between two different consumer demands: are they selling mobile phones or portable entertainment devices. Consumers want a small phone to act as a phone, but also a large screen (and high quality graphics chip) to view content – these desires are not compatible.
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Consumer electronics market today Converged portable consumer electronics (CE) products have only begun to appear in the last 24 months. The nascent market is currently predominantly served (in the US and Europe) by Thomson, ARCHOS and Microsoft. Although many standalone personal digital assistants (PDAs) also offer the ability to store photos/music and play videos, they are primarily targeted at the business organizer market, with the functionality in place to serve these other requirements. For example, palmOne’s new Tungsten T5 only offers 215MB of internal memory, which is insufficient for a film or multiple video clips (although palmOne sells removable storage cards of up to 512MB in capacity). Figure 3.13 details some current devices from the market leaders. Microsoft, the latest entrant, is licensing its portable media center (PMC) software, while requiring minimum design specifications (screen size, battery life etc), to CE vendors – in Europe only Samsung and Creative are PMC licensees. The advantage of the PMC is its ease of synching and file transferring between the handheld and the PC (based around the Windows Media Player). It could be argued that Creative has the best offering today due to its larger screen size and impressive battery life. But the Archos is perhaps the market leader due to its ability to record direct from any TV or DVD, and its wider video playback options. DivX and MPEG-4 video files are swamping P2P networks, and although these ‘markets’ are illegal, that is where most consumers will get their video content for the next few years while Hollywood continue to ignore the soft-copy DVD market.7
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Figure 3.13: Examples of portable content jukeboxes
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Portable content jukeboxes It would be difficult to argue that the incredible growth of the iPod indicates that there is a market for small, portable mp3 players. But the relatively small sales of portable content jukeboxes (PCJs) suggest that this market is quite different. The most obvious constraints to the PCJs becoming mass-market CE devices are based on humans’ eyes inability to multi-task. But the manufacturers are aware of this weakness and are not pitching their product to the same audience as the MP3 players. As can be seen in Figure 3.14, the PCJ market is, in terms of user groups, a subset of the portable MP3 player market. The video aspect is clearly a product differentiator, but PCJs are used in many of the same, although fewer locations than mp3 players:
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Figure 3.14: In usage terms the PCJ is a subset of the mp3 market
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The other issue with the marketing aspect is the size of these devices. There is an obvious trade-off between how “pocket-carryable” the device can be, versus how large the screen can be. At present all the principle manufacturers are focused on a screen between 3.5”-3.8”. Accompanied by the storage requirements, this results in a device that is jacket-pocket, or small handbag, sized, with a relatively bulky presence. Very few people carry around a book in the pocket due to the size and weight, the current PCJs are faced with the same issue. This problem creates a serious, initial barrier to consumer demand (akin to the slow sales of brick-like mobile phones in the 1980s). What content? Taking the buying thought process to the next step, one can see another issue: what will the consumer use it for? The PCJs can certainly be used to play music, but there are smaller, cheaper mp3 players available for that; they can be used to display photos (although the level of demand for that is unclear); and they can be used to watch (and record) video content – and clearly that is meant to be the killer app.
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However, at present it is rather difficult to ‘rip’ a DVD, even for personal use, as the software is illegal. The idea of storing soft-copies of a consumer’s DVDs on the PCJ is, despite its undoubted appeal, therefore rather a moot point. That said, the DVD-ripping software can be found in certain places, but it is by no means as easy as ripping mp3’s in the early days of music piracy. In addition, on P2P networks there are a growing number of DVD titles available. However due to the size of the files (often encoded in the highly efficient DivX codec) they take many hours to download, rather than the two-to-three minutes of music files. Video content shot on personal video cameras could be played on these devices, but they invariably require some transcoding (in general a full length movie may take 1520 minutes to be re-coded) – although this is not perhaps beyond the enthusiastic video user who edits films. However, videos of family weddings and its ilk are likely to have a limited re-watch factor. Microsoft has noted this serious challenge and, to its credit, is trying to seed the market. It is signing content partners to its platform so that consumers will be able to, relatively seamlessly, add video content to their PMC. Although this process rates highly on ease-of-use, it requires consumers to pay for content to actually use the primary raison d’être of the PMC: video playback. Companies that are available in the US include cinemanow.com (an online film service with extremely limited massmarket content and charges $4.99-2.99 per movie film for up to 48 hours) and MLB.com (which provides baseball highlights at various price points). However, as yet there are no European video partners, meaning that the PMC, with its inability to handle MPEG-4 or DivX (Microsoft wants to push its own Windows Media Video codec) is extremely limited in its appeal. Launching without any video partners appears to reinforce the notion of “we made it to prove that we could”. Archos has gone one step further and the AV420 (as with its predecessor) is able to record straight from a TV, DVD, VCR, STB or any other analog source – a huge advantage over its competitors (great news for consumers, but not all content owners are happy). Microsoft devices and the Thomson Lyra are able to replay terrestrial
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content, but only in a more convoluted manner. Some PCs today have in-built TV reception aerials and content can be recorded onto the computer hard-drive and transferred to the PCJ when it synchronizes with the PC – although it is unclear how many PC owners know of this function, or use it – probably very few. Competing devices Laptop By far the most challenging competition comes from the laptop computer. If one assumes that the early adopter market is likely to be the frequent/long-distance business traveller who wants to watch movies on planes, or in hotels, then there is direct competition from the laptop computer. CD/DVD-player laptops have been available for at least three years, they are also able to store photos and play high-quality video games, and that’s before their business functions. And of course, mid-range laptops typically have well in excess of 20GB of storage. The laptop has more functionality to offer than the PCJ, plus they are free (having been supplied by the employer) and they need to be carried on most trips. Faced with this over-powering (and incumbent) challenger, it is difficult to see how many of the group that should have represented the low-hanging fruit, would even contemplate buying such a device – especially when luggage space is at a premium. Although they should appeal to business travellers whose laptops do not have DVD player capabilities – a not uncommon issue since the bursting of the technology bubble. This laptop challenge is the same reason why portable DVD players have never taken off. A good player used to cost almost £1,000 (not far below a mid-range DVD-playing laptop) and although today they are available for £300-500 they are offering a solution for a market that does not exist.
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The converged camera The recent growth of convergent devices has apparently also brought some engineers back to the heady converged days of dot.com boom, with the sense of ‘lets manufacturer it because we can’. Perhaps the best example of an unnecessarily converged device is BenQ’s DC S40 camera (see Figure 3.15). It is a four megapixel camera, which can play mp3 files (a 256MB memory card could store some 60-80 songs). Although some professional photographers may sit close to their cameras for hours each day and appreciate the opportunity to listen to their music collection it is hard to envisage a large market. It is perhaps a case of manufacturers struggling to make sense of the new digital world, where the integrated camera in a mobile phone is stealing their low-end customer base. Figure 3.15: BenQ DC s40: the converged camera and mp3 player
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Mobile phone Mobile phone manufacturers have done more for convergence in the past five years than any other group. One of the earliest developments was the Nokia 8310 which enabled consumers to listen to the FM radio. Today many new phones are equipped with: one mega pixel cameras (higher pixilation counts appear almost every month), an FM radio receiver, mp3 playback software, 1970s computer games, the ability to open MS Office documents on the larger phones, email, Internet browsers and even the functionality to download video content on 3G phones. At a basic level, and this is predominantly limited by the size of the phone, and thus the battery consumption and 63



storage capacity, the mobile phone today is able to offer more than any PCJ. But its size limitations (and image display quality) leave it currently in a distant second. Nokia N-Gage The appearance of Nokia’s N-Gage (in October 2003) may in the longer-term be seen as a disruptive technology from the viewpoint of the handheld gaming industry (essentially Nintendo today, but Sony as well soon) despite the poor product reviews at its launch. The N-Gage is a mobile phone and a handheld gaming device converged together (it also plays mp3s), and the games on offer are somewhat similar in quality (but less impressive) to the Nintendo – they are certainly a giant step-up from Pac-Man or Snakes & Ladders (see Figure 3.16). Figure 3.16: The Nokia N-Gage
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The market opportunity clearly exists for such a device. With the core handheld gamer market in the 8-16 year-old age group, a group that is overlapped almost down to the lower age band by the mobile phone in many Western European markets, why not merge the two products together? Instead of a consumer (or their parents) buying a mobile phone and a Nintendo Game Boy Advance (GBA), why not buy one device where the gaming quality is slightly weaker, but the functionality is doubled – thus
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reducing the number of devices to be carried/lost. The ability to play wirelessly (via Bluetooth) against another user on the N-Gage has clearly been a major selling point. The mobile phone competes against every small portable CE device: portable radios, handheld gaming devices, mp3 players, cameras etc. While the high-end PDA phones are even attempting to compete with the laptop (PC-lite functions available today include: email/calendar/contacts, the ability to open/use MS Office files and web browsing). And the capability of 3G phones and networks permit some users to compete against the PCJs (to some extent) with their video download service (for example downloading short sports clips). Sony PSP Sony’s first attack on the handheld gaming market appeared in Japan last year, and has recently launched in the US and Europe. But the PSP (PlayStation Portable) is not simply a Sony version of the Nintendo GBA, but rather Sony’s grand step into the world of convergence. After missing the mp3 market, Sony has sensed the opportunity to jump into the lead in the emerging converged product market (see Figure 3.17). Figure 3.17: The Sony PSP
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The PSP is a handheld device that will enable gaming (including wireless game play via 802.11b – a much further reach than the N-Gage’s Bluetooth technology), listening to music, watching movies or other video content – the screen is 4.3” wide. As well as providing wireless capability it also has a USB 2.0 input/output port, although most content will be inserted via a Universal Media Disc (UMD). The UMD is a proprietary
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storage technology, similar in physical size to a minidisc, and has a capacity of 1.8GB. (Nintendo have also launched a new handheld, the “DS”, which incorporates touch sensitive screens and 802.11 wireless play, but Nintendo does not have the music or Hollywood studio siblings to push a full media package, and is likely to target a younger audience, à la the GBA.) As with most converged devices, the PSP is not shirt-pocket sized (170mm x 74mm x 23mm, it weighs 260g), but the strength of its game play (333Mhz CPU) will likely drive demand for this product over its competing PCJs. This is not necessarily because the PSP is entirely superior to the PSJs in the market, in fact in many respects it is not. With only 32MB of main memory there is little storage space for songs/video content – although users can use Sony’s similarly proprietary Memory Stick. It is very much a games machine, with the added ability to play music and video content (mostly via the UMD), but the gaming aspect does provide gaming-addicted consumers with a “need” to buy it, something that most PSJs today do not strictly have. Future versions should have large hard disk drives, creating a more powerful and complete converged product, but with Sony able to control the prices for UMD software, it is not necessarily in their best interests to enable consumers to use it as a cheap PCJ. It is likely that Sony will not make a profit on the hardware sales alone (as with the traditional games console market) and thus Sony will need to ensure that consumers buy multiple games rather than use the devices as cheap video/music jukeboxes. However, larger storage capacity could also reduce distribution costs and increase the purchasing rates of games. The target market for the PSP is the 10 to mid-20s age group, who are already accustomed to downloading ringtones/pictures/other content on mobile phones. It is feasible that future versions of the PSP could be Internet-enabled thus permitting users to remotely download the latest game, rather than requiring the user to go to the retailer to purchase a UMD.
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Conclusions The mobile phone is best positioned to become the single converged device. But over the medium-term the traditional CE manufacturers are likely to develop convergent products in parallel to the mobile phone market. While these paths have been established for a few years, it is the content owners who are still at the first step and need to re-evaluate their protectionist (‘with my head in the sand, everything looks good’) stance. PCJs are at the beginning of their product lifecycle, and despite the aesthetics, ease-ofuse and quality of the devices, it is hard to imagine that their market will ever grow beyond a niche. There are some serious questions to be posed with regards consumers’ desires to spend £300 to watch video on the move. They are likely to exist in the medium-term as CE manufacturers continue with their new product investment programs, but in the longer-term the market will most likely be captured by the mobile phone manufacturers. The standalone market appears to be a solution looking for a problem, a situation which the consumer market has historically not supported over the long-term. However, the portable games/music/video device, à la Sony’s PSP, is likely to be more successful due to its gaming functionality. Gamers will buy such devices with only a cursory thought for the extra video capability. And the reasonably-priced PSP has takena a strong market positioning. In December 2005, it was reported in the US that Some while the (newer) Nintendo DS was outselling the PSP, the PSP had secured 28% of total market share and analyst consensus was that the PSP's presence would continue to eat into Nintendo's handheld dominance. Mercury News Research gave Sony 35% of the portable gaming market. However, it is not a true PCJ, for it does not have the storage capacity of a typical PCJ and nor will it be easy to watch pirated video clips/TV programs.



67



68



CHAPTER 4



The Internet, TV and the PC
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Chapter 4



The Internet, TV and the PC



Summary ‰



The future of on-demand television lies with the Internet. The Internet will eventually provide the ultimate range of on-demand and personalized content.



‰



The principal barrier to networked homes is the widespread lack of understanding of the potential to connect different products. Most consumers will not yet consider the possibility of playing music stored on their computer in a different room or of accessing the Internet through their TV.



‰



The penetration of broadband is essential for the success of Internet Protocol (IP) TV. In 2004, the average penetration of broadband in Europe and North America was 26%. By 2008 however, the penetration rate will have almost doubled to 49%.



‰



The US has been slower to the IPTV market than the other regions. As a result, the US will continue to trail behind Europe in IPTV, with fewer than 4 million subscribers by the end of 2009.



‰



Web-based on-demand TV will become increasingly viable as the TV and the PC become more closely related and connected by broadband home networks.



‰



Increasingly video streaming markets will also be driven by the increasing propensity of content providers, aggregators and access providers to form close alliances, such as the merger of Time Warner and AOL and also Vivendi and Seagram.



Introduction The digital revolution is now truly underway with many analogue products having been replaced by their digital equivalents. One of the large advantages of digital products – that has thus far been largely untapped – is the connectivity of products. This is set to be one of the major growth areas of the next decade as the UK migrates towards networked homes. 70



The principal barrier to networked homes is the widespread lack of understanding of the potential to connect different products. Most consumers will not yet consider the possibility of playing music stored on their computer in a different room or of accessing the Internet through their TV. To capitalise on home networking opportunities, retailers need to be more proactive in educating customers on connectivity. Consumers will not have any interest in technologies that they do no know about – and at present we believe the onus falls too heavily on consumers to find out about new technologies. When sales staff are guiding consumers through purchases, the enhanced connectivity of more expensive models should be sold as a major selling point. We believe that shared access to music will be the killer benefit in driving awareness and uptake in networked homes. IPTV has the potential to change the broadcasting landscape In IPTV, services and video signals are distributed to subscribers using a digital broadband connection via internet protocol (IP). IP is increasingly used to deliver not only voice (telephone) and data (internet) but video (content) as well. These three elements form the so-called ‘triple play’. Offering bundled services is not only simpler (and cheaper) for consumers but it is telco providers’ survival strategy. IPTV uses a two-way digital broadcast signal which is sent through a switched telephone / cable network using an existing digital broadband connection and a set-top box programmed with software which decodes the IP video signal and converts it into a standard television signal. Broadband penetration is essential for IPTV’s success In order to successfully penetrate the market, a far-reaching broadband penetration is an essential pre-requisite. In order to be able to deliver content sufficiently, increased bandwidth and speed are necessary. Figure 4.18 below shows the current market
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context. As prices decrease, broadband penetration rises until broadband access outweighs traditional narrowband access as can be seen in Figure 4.19.
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Figure 4.19: The relative demand for broadband and narrowband services Broadband growth rates slow with increasing household penetration
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Increasing broadband penetration rates within Europe will speed up the development of IPTV services. Figure 4.20 clearly indicates that the market is not as mature as most operators would like it to be. In 2004, the average penetration of broadband in Europe and North
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America was 26%. By 2008 however, the penetration rate will have almost doubled and will reach 49%. Early adopters are the US and Canada, the Nordics and the Benelux countries. Germany, Italy and Spain are currently the European countries which have the least broadband penetration and the growth rate will only slowly increase. The UK is also starting on a relatively low penetration level. However, UK broadband penetration will quickly outgrow Germany’s and Italy’s. The UK broadband penetration growth rate will be above average. Figure 4.20: Household broadband penetration by country, 2004-2008 60% 50% 40% US
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IPTV vs. cable TV The advantages of IPTV seem to be obvious but the differences compared to traditional (satellite, cable and terrestrial) TV and video services are less significant than they appear to be, especially if compared to cable. IPTV offers a two-way capability which is lacked by traditional TV distributors as well as point-to-point (or unicast) distribution which enables subscribers to view an individual broadcast stream. In addition, IPTV will increase user interactivity as the technology emerges and evolves. However, the same services are available from digital cable TV. In contrast to IPTV, cable companies constantly stream all channels from 73



their head-ends to all houses connected to their network independent of the fact whether consumers would like to watch them. IPTV unicast broadcasts are much more efficient bandwidth users than traditional cable broadcasts. However, it has to be stressed that IPTV is still an emerging technology and consumers will have to wait before they can enjoy a ‘truly interactive experience with their remote control’ as has been promised. Although future prospects for IPTV look good, it is critical that this new technology convinces the mass market and outperforms established broadcasting methods. Drawing consumers away from conventional broadcasting will require a substantial effort by telco providers. Traditional pay-TV operators are of course prepared for competition and will not surrender without a fight. The consumer – the only winner? Increasing competition between pay-TV providers is good news for consumers. Some additional offers might be available in order to keep customers happy. For example, Netherlands-based UPC is now offering its subscribers free digital STBs. However, as the market is relatively mature, the scope for price cuts is limited but this competition will considerably change providers’ costs over time. VOD services will play a key role in the cable vs. IPTV battle for the subscriber, while satellite operators will compete with near VOD (films pushed to the subscribers PVR storage). While FASTWEB pioneered this market in many respects, IPTV services are now launching across Europe and the US almost on a monthly basis. By the end of 2006, the early skirmishes for subscribers will have been played out. It is likely that the cable and satellite operators in most markets will remain unscathed, but in the US in particular (and other markets where digital cable has low penetration) it should be much more interesting. Whether IPTV will be able to successfully penetrate the market and provide consumers with enhanced and better content than cable TV providers has yet to be seen. However, IPTV has changed and will continue to change the current TV landscape.
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IPTV market sizing Europe While FASTWEB has offered IPTV services for many years in Europe, it is over the next 12-24 months that IPTV will truly take-off in Europe. Almost every major telco operator is expected to launch a service in this timeframe. However, of those that have already launched, such as in France and Spain, the services are essentially “me too” cable services, without VOD offerings. Given the current weakness of these offerings IPTV will grow, but only relatively slowly. The rising penetration of broadband will boost the European markets, but it is unlikely that there will be more than 5.5 million IPTV households in Europe by 2009. Digital terrestrial, satellite and cable will dominate.
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Figure 4.21: Digital TV growth in Europe, 2004-2009
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North America The US has been slower to the IPTV market than the other regions. Some small telcos already offer IPTV services, but it is the arrival of SBC, Verizon and BellSouth which will drive this market – with Verizon and SBC launching this year. The challenge that
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the telcos face will be the maturity of the pay-TV market in the US, where approximately 80% of households already pay for cable or satellite TV. IPTV service providers will need to convince subscribers to switch from their existing pay-TV services, a situation that the incumbent broadcasters will not accept easily. Based on these factors, the US will continue to trail behind Europe in IPTV, with fewer than 4 million subscribers by the end of 2009.
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Figure 4.22: Digital TV growth in the US, 2004-2009
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Internet-based TV: the future? The future of on-demand television lies with the Internet. The Internet will eventually provide the ultimate range of on-demand and personalized content. New high-speed technologies are making multimedia web content increasingly viable, as a live feed or through a streaming video server, without the need for lengthy file downloads. However, most current web-casting or video streaming services are targeted at the PC, a platform that provides a very different viewing experience compared to the TV. This section considers: ‰



TV and the PC: targeting web-based on-demand content;



‰



Video streaming market development;
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‰



On-demand TV and the broadband home.



TV and the PC: targeting web-based on-demand content True video-on-demand TV services will eventually be platform-agnostic, while the ondemand experience will differ considerably between the TV, PC and alternative content viewing devices. Companies such as Filmgroup already have strong content rights, including a portal they have named films2.com, through which they will increasingly look to distribute on-demand content. Mediastation is developing on-demand gaming and edutainment content, and is looking to provide services targeted at the TV as well as the PC. Presently the PC experience is highly interactive, while the TV experience is more passive. The development of on-demand TV services and interactive TV services, using Internet portal-style EPGs, is eroding the difference between the two platforms. It is the potential range of content that can be provided that will make Internet-based ondemand TV services successful in the future. Much content such as news, information, and sports highlights is well suited to on-demand and web-based delivery. Niche, highly personalized and targeted content can be provided more effectively over the Internet than via dedicated broadcast networks which are poorly suited to unicasting due to bandwidth constraints. However, web-based services will not penetrate strongly until audio and video web-streaming quality matches that of dedicated TV networks.



Conclusions Video streaming market development The streaming of quality video realistically requires a data transfer speed in excess of 3Mbits/s. It is the emergence and mass-market roll-out of broadband technologies that will facilitate video streaming. Despite the emergence of broadband access in the last mile it is widely expected that bandwidth beyond the ISP to the content provider will also limit the ability to roll out large-scale video-streamed on-demand services in the 77



short-to-medium term. At present this problem can be avoided by local hosting of content by the ISP or a specialist media delivery service such as Akamai's. The high cost of broadband technologies and video servers will decrease rapidly, making ondemand web-based services more viable. The alliance of content and distribution Increasingly video streaming markets will also be driven by the increasing propensity of content providers, aggregators and access providers to form alliances (Time Warner and AOL,Vivendi and Seagram.) On-demand TV and the broadband home Web-based on-demand TV will become increasingly viable as the TV and the PC become more closely related and connected by broadband home networks. The key question is which organizations will control the broadband-enabled STB markets of the future. It is TV services providers who successfully combine broadband technologies and on-demand content services that are most likely to dominate the web-based ondemand TV markets of the future.
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Personal video recorders
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Chapter 5



Personal video recorders



Summary ‰



While most see VoD and PVRs as competing technologies, although this is largely true, there is some overlap between the two in terms of providing ondemand TV.



‰



In 2005, 21 million European homes had video-on-demand, compared to 31 million European households with a personal video recorder (PVR).



‰



The few people who own PVRs sing their praises loudly, but for many consumers it is an expensive proposition.



‰



Many of the IPTV services will offer network-based PVR storage such that the consumer has a simple set-top box (STB) in the household and the storage is kept in the network.



‰



Given the earlier deployments in the US, and the aggressive marketing pushes by both cable and satellite operators, it is unsurprising that the US will account for the bulk of PVR sales, with an installed base of 46 million (84% of the combined Europe and US market) by 2009.



‰



In Europe, where deployments have hardly begun, the total is expected to be around nine million.



‰



People who own PVRs do not watch as much TV advertising as other people. In many market surveys more than 40% of PVR owners never watch any conventional TV adverts at all. Channel operators and advertisers therefore need to overhaul their strategy plans in order to respond to the changing market conditions.
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Introduction By 2005, 30 per cent of Europeans will have on-demand TV. The emergence of videoon-demand and personal video recorders (PVRs) allows consumers to watch what they want, whenever they want. This will revolutionize the service provider business model and the TV viewing experience. Organizations that ramp up their efforts to penetrate this market and who accurately position themselves to gain a head start in on-demand provision, will become key players in the future. On-demand technologies are set to give the consumer the television content they want, when they want and without leaving the sofa. The following statistics provide some insight into the growth of the on-demand market: ‰



21 million European homes have video-on-demand;



‰



31 million European households have a personal video recorder;



‰



21% of households have a PVR compared to a penetration of 14% for VoD;



‰



6% of all European households have both a PVR and server-based VoD;



‰



Video-on-demand markets in Europe generated revenue of $2.5 bn in 2005;



‰



Standalone VoD service providers generated 45% of dedicated VoD revenue in Europe in 2005.



While most see VoD and PVRs as competing technologies, alth9ugh this is largely true, there is some overlap between the two in terms of providing on-demand TV (see later in this chapter). Figure 5.23 shows how VoD and PVR markets in Europe have grown rapidly in the last five years. Pay-TV operators are responding to latent consumer demand and the
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development of new broadband technologies, leading to the emergence of a mass market which is about to take off.
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Market drivers The key factors that are driving the emerging on-demand TV services in Europe include: ‰



Pay-TV competition;



‰



The emergence of digital TV;



‰



The growth of the Internet encouraging interactivity;



‰



Consumers increasingly wanting premium TV content independently of linear schedules.



Technology push will satisfy demand for a wider range of instantly delivered TV-based content. The development of on-demand TV technologies is allowing service providers to meet this demand, shifting control from the channel schedulers to the consumer.
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Three principal technologies have facilitated VoD and PVR service development. First, the roll-out of cable modem and DSL broadband technologies allows data transfer rates in excess of 2Mbits/s which is sufficient to offer reasonable quality server-based ondemand services. Second, the development of hard-disk technology has allowed the development of PVRs currently capable of storing about 30 hours of content in the consumer's home and therefore the ability to pause live TV. Third, conditional access technologies facilitate PPV business models by retaining control of content for the service providers. The mass-market roll-out of on-demand services will affect platform-specific service providers, content providers, hardware vendors and advertisers in very different ways. The key implications to be acted on as a result of the rapid growth of on-demand TV markets include: ‰



Broadcasters and independent service providers must look to integrate on-demand TV services, traditional broadcast and also new value-added services such as highspeed Internet access and interactive TV;



‰



Broadcasters launching VoD services must consider the importance of also supporting PVR services;



‰



The PVR on-demand solution reduces the risk of network investment but does not allow as wide a range of on-demand content to be offered;



‰



New pay-per-view and advertising revenues will be generated by on-demand TV services;



‰



Independent VoD service providers can adopt either a partnership strategy or a consumer-facing strategy to get to market;



‰



PVRs offer the opportunity to provide a fully integrated time-shifted TV service rather than just a standalone consumer device;



‰



Content providers must look to integrate the on-demand distribution channel with existing alternative channels to maximize total revenues;
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‰



Advertisers will be able to increasingly target the individual consumer.



Personal video recorders The personal video recorder (PVR) has been feared by channel operators since its first unveiling by TiVo in the US in 1999. But the growth reality has failed to live up to the hype – almost every forecast of the installed base of PVRs has been substantially cut by analysts in recent years due to slower than expected demand. In the US there were around 12 million PVR-owning households by the end of 2005 (i.e. only 11% of all households), and the US is far ahead of Western Europe, where only 1.4m were installed (1% of all households). The few people who own PVRs sing their praises loudly, but for many consumers it is an expensive proposition – typically the viewer pays for the STB and then pays an additional monthly fee (TiVo in the US costs $150 for a 40-hour recording capacity and then $12.95 per month) – and a device which is poorly marketed, leaving consumers (and retail staff) unclear of the benefits, or what is required. Market sizing As can be seen from the forecast below, PVR penetration is growing, but remains low today, particularly in Europe, and this will not change overnight. The scaremongering by some in the industry over the impact of the PVR, particularly on advertising revenues, is out of proportion with reality. Advertisers and channel owners still have a number of years to test alternative advertising strategies before the PVR becomes a mass-market device and substantially impacts revenues. The traditional dot.com example of people paying less for programs with advertising than those without it may yet become a market reality – although there have been no full-scale tests so far. Given the earlier deployments in the US, and the aggressive marketing pushes by both cable and satellite operators, it is unsurprising that the US will account for the bulk of PVR sales. This report forecasts an installed base of 46m (84% of the combined Europe
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and US market) by 2009. In Europe, where deployments have hardly begun, the total is expected to be 9 million (see Figure 5.24 and Table 5.8)). Many of the IPTV services will offer network-based PVR storage such that the consumer has a simple STB in the household and the storage is kept in the network.



Installed base of households with PVRs (m)



Figure 5.24: Personal video recorder forecast (millions), 2004-2009
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Table 5.8: Personal video recorder forecast (millions), 2004-2009 Units shipped (millions) Europe US
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Conclusions Only a pay-TV product? A number of studies have confirmed the idea that PVRs are viewed by consumers as a product that is relevant only to a pay-TV service. In those parts of Europe where DTT has taken off, particularly the UK, it has been found that DTT viewers think a PVR unnecessary – an indication that a PVR is perceived as only being for premium content. Given the expected size of the European DTT market by the end of this decade, this is a marketing issue that STB manufacturers will need to urgently address if their growth expectations are to be matched. Likely to watch more TV programs But viewers who do own a PVR find their viewing habits are, in general, transformed (the impact on advertising is briefly discussed in the next section). There have been a myriad user surveys all of which indicate that PVR owners watch approximately 20% more television than those without a PVR. If the content stored on the PVR is exactly what the consumer wants to watch, then they are likely to watch more of it. For a satellite/cable operator who is often blamed as poor value for money as “…there are 300 channels, but never anything I want to watch…” the ability of a PVR to pick the crème de la crème and serve it up to the viewer whenever they want to watch it, and without adverts, is an excellent marketing proposition. It should come as no surprise that in the slightly more advanced US market, satellite operators in particular are finding PVRs to be a key weapon in the battle to win and retain subscribers. The rate of churn (people cancelling subscriptions) has been reported in many cases as 80% lower in those groups that have PVRs than in those without. Changes required in advertising models As has always been predicted, people who own PVRs do not watch as much TV advertising as other people. In many market surveys more than 40% of PVR owners never watch any conventional TV adverts at all. Channel operators and advertisers therefore need to overhaul their strategy plans in order to respond to the changing
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market conditions. The TV advertising market will not die – there is too much money at stake – it will simply take new forms, although in many instances this may result in a return to old practices which had fallen out of fashion. There will, in particular, be a renewed focus on product placement in TV shows and sponsorship of programs. TV personalities may complain about being forced to “sellout” by endorsing products, but there will be few alternatives. There is a growing trend of such activities in the US, and as PVRs become more widespread across Europe in the next five to ten years, these methods will be copied – for example, Cisco paid an actor in “24” to comment on the security of IP phones, which are all Cisco-branded in the show. It is also likely that there will be discrete on-screen mini-adverts or logos during programs so that the adverts cannot be skipped-over. TiVo, which heavily promoted the ability to skip adverts in the early days with a PVR, has now been forced to come back to the advertising table and will deploy pop-up adverts during fastforwarding which cannot be closed. This however, is likely to prove neither popular nor a long-term solution. In addition, the growth of digital cable penetration and the expected arrival of IPTV services should enable broadcasters to more narrowly target consumers with adverts via one-to-one broadcasting. The wealth of accurate socio-economic information available simply from knowing a viewer’s street name would permit much greater targeted (and thus, in theory, more interesting) adverts, which if well made may limit the number of people who skip them.
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Chapter 6



Conclusions



Summary ‰



Although a more pure-play converged device is always going to have more advanced features than, for example, a multi-tasking mobile phone, as well as presumably being larger because of its continuously higher storage capacity, consumers will forego these advantages in the face of a more highly converged device.



‰



Of all the likely winners currently in the market, the mobile phone is already ahead of its competition in terms of true convergence.



‰



The role of the network operator, as the gatekeeper of the functionality of the mobile phones in their network, is crucial.



‰



Handheld gamers may appreciate the opportunity to play games on the move, but they would not want to compromise the game play (processor speeds, graphics cards etc) for the sake of squeezing the game functionality into a phone-sized device.



‰



Content owners need to unlock the residual profits of their creations. In a world in which consumers will have increasing access to PCJs (be they standalone or integrated with the mobile phone), the linear content distribution model cannot survive.



‰



Content owners need to create scaleable content distribution platforms in order to meet the content demands of consumers via a range of converged devices.



Convergent strategies for the future Why the mobile will rule the end-game Of all the likely winners currently in the market, the mobile phone is already ahead of its competition in terms of true convergence. While it is certainly true that no mobile phone today has the storage capability of Apple’s iPod, nor the smooth interface, a
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number of mobile phones are able to play mp3s via a memory card (e.g. Nokia 6230) to broadly similar quality levels. At the same time, an iPod today does not have an integrated camera, nor can it record/replay video content or make a phone call, something the Nokia N91 already can do. Motorola’s partnership with Apple does suggest that the strategists at Apple and Motorola also see the longer-term potential for a convergence of these devices. In fact, all the caveats surrounding the current performance of mobile phones are essentially due to the limited size of the storage available on a mobile phone. With Moore’s Law and the massive R&D investment in mobile phones by the manufacturers as well as the computer memory producers, it is not difficult to believe that storage will continue to shrink as time passes. It is also expected that battery performance to improve with continued investment. From a consumer angle, the success of the mobile will continue to be due to its ubiquitous nature. It is not hard to accept that most consumers would prefer to carry only one device, which enables them to converse, listen to music, watch video content or view photos and play video games. Although a more pure-play converged device is always going to have more advanced features than a multi-tasking mobile phone, as well as presumably being larger because of its continuously higher storage capacity, consumers will forego these advantages in the face of a more highly converged device (and of course, perhaps critically, a potential price subsidy from the network operator). The importance of the network operator The role of the network operator, as the gatekeeper of the functionality of the mobile phones in their network, is crucial. Network operators can refuse to permit mobile phones to be work on their network if they so desire. But the benefits of convergence have not been lost on mobile operator executives. Operators want consumers to spend more on their phone bills (to generate higher ARPUs), and can see that the ability to charge for downloaded content, or for users to pay-per-minute to play games against other people over the network, will help them to achieve that aim.
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As well as raising ARPUs, extra functionality also plays a role in reducing an operator’s churn. This can be taken a step further, with hosted storage solutions (a value-added service): “Don’t worry if your phone is lost or stolen, for £1 per month we will regularly back-up all your media/data content and you can download it again onto your new phone.” The consumer becomes tied to the operator because of the value of the media/data content that is now stored on their phone. Clearly phone/network incompatibility issues would further customer loyalty, for the same reason: the value of the content on the phone. Given the commoditization of the voice market, the hosted storage solution could represent a highly profitable service. Some consumers may want to back-up their content on a PC (in some cases perhaps due to privacy concerns), but for the majority it would be easier to rely on their operator whose storage is unlikely to be stolen, dropped, virus-infected etc. Taken a step further, it is not hard to imagine network operators competing with each other to offer their subscribers exclusive content, or exclusive previews, be it film clips, sports highlights or even whole TV programs. Imagine, for example, all Vodafone customers in the UK, exclusively, being able to download Sony music, or any program that was on ITV the night before. If screen sizes expand slightly, exclusive partnerships could begin to grow customer loyalty. It is rather harder to imagine a parallel scenario in which Thomson Lyra products have exclusives with Channel4, Samsung with the TV channel Five and Philips with UKTV. Product control to limit the potential of the game-playing-mobile Despite Nokia’s very best efforts, the PSP will outsell the N-Gage by quite a staggering distance – due to the marketing might of Sony and the PlayStation brand name. One might expect that Sony and its sibling mobile phone manufacturer, SonyEricsson, should realize the benefit of a truly converged device. But the competing customer bases are likely to continue to restrict this opportunity. Handheld gamers may appreciate the opportunity to play games on the move, but they would not want to compromise the game play (processor speeds, graphics cards etc) for the sake of squeezing the game functionality into a phone-sized device. At the same time, mobile
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phone users do not want a phone the size of a book whatever its functionality (see consumer’s initial reaction to the N-Gage). With neither side willing to compromise it is difficult to see this market developing in the near-term. It is unlikely that either company has made these sizeable investments with the view to leaving the market and merging their device with a mobile phone in the next two-to-three years. The opportunity for the content owners Historically, content owners have resisted the potential of extra revenue from new markets due to a blinkered view of the market. Magazine and newspaper publishers are focused purely on circulation, Hollywood on cinema ticket sales, music studios on album sales and TV producers on the overnight ratings number. It is rare that one sees a holistic approach to a brand/content. The threat of piracy appears to have decimated innovation among the creative industries. The digital transition has done wonders for TV and film profits via DVD sales, but further attempts to exploit this new technology have been stifled. Content owners need to unlock the residual profits of their creations. In a world in which consumers will have increasing access to PCJs (be they standalone or integrated with the mobile phone), the linear content distribution model cannot survive. Consumers will demand bespoke content, and if the large content owners are not careful, the roll out of higher-speed broadband (and super fast ADSL2+) will see rampant video piracy. Given the example of the music industry, they cannot say that they have not been warned. Required: scaleable content distribution platforms While some content owners have begun to digitize their back-catalogue content (particular in the TV/film business) others have yet to make these rudimentary moves. And yet, even of those that have taken these necessary initial steps, few have progressed further to enable consumers to interact with a robust and scalable content etailer platform. Today’s limitations are due to the:
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‰



Investment required to build such a platform;



‰



Perceived lack of consumer demand;



‰



Complexity of rights issues;



‰



Lack of visionary foresight by content owners who only focus on the present.



Arguably the greatest limitation is the refusal of content owners to look outside their traditional distribution models. In many cases content possess high re-sale/re-use values – although the economic life of the content is frequently quite short e.g. yesterday’s episode of Big Brother, or last night’s football highlights. Although such transactions are likely to involve micro-payments (from perhaps €0.25 per clip up to €2, depending on the content), this is in contrast to the traditional model in which there is no further opportunity to recoup extra revenue. Figure 6.25: Impact of time on the price/value of different content Example of Hollywood film



Example of sports highlights, news or soap opera Price/ value
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A centralized content database Although such a situation is not expected in the near-term, the most practical solution is for the creation of a centralized e-tailer (akin to iTunes/Naptster 2 online music shops, but for all/any content). Given the complicated viewing rights that are involved (i.e. a documentary may have limited value in the UK after it has been broadcast, but it
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may still have value in the US if it has been bought by a US network operator) this may well result in country-specific websites, with a handful of global platforms offering region-unspecific content. The BBC is already planning to enable consumers to watch programs/clips from the last seven days online, it would not appear to be difficult to expand this offering to support PCJs. Although the BBC is something of a different beast due to its public funding, it is not hard to extrapolate these developments for other broadcasters. Figure 6.26: Simplified secured content distribution platform
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The current concerns of the content owners are likely to persist in the future: “is my content fully protected?” and “who decides the marketing and placement of my content on the site?” But these should be resolved as content owners begin to see the inevitability: if they do not enable à la carte purchasing of programs, highlights or films, consumers will steal them. Content owners would prefer to work with the mobile phone industry because they can hold the network operators accountable for ensuring that pirated content is not viewable on phones, but they must also support the general
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consumer. A widely supported a la carte distribution platform is a good couple of years away from fruition (demand for secured distribution platforms should create sizeable new markets for IT vendors and fiber network owners), but it is the future. But even the emergence of this facilitator, will not be able to prevent the death of the standalone PCJ.
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Informational Externalities and Convergence of Behavior .fr 

Nov 17, 2006 - Stylized two-arm bandit problems have been considered, see Bolton and Harris (1999), Keller et al. (2005), Rosenberg et al. (2005) and Murto.










 








The Future of Interactive Drama 

use of game engines [2][7][16][28] also makes it possible to reach .... intervention affiliated with the current storyline goal (unity of .... character does not answer the question that the user is asking, .... be the reason why Interactive Stories 










 








the future of africaw AWS 

of BÃ¨-AblogamÃ©, a rundown neighborhood in the port district of LomÃ©, Togo's capital, she sells cures for malaria, high blood pressure, anemia, eye problems, sexual impotence and anything else that ails you. Aziamadi Massan is a member of the DÃ©la










 








The Future of Europe - Hussonet 

be seen as qualifying to some extent the views of respondents. In order to obtain an ... to say part of the active population, people who left school at an early age (45%), the .... vast majority of Spanish and Portuguese citizens. Regarding ...... h










 








icts & the future of internet 

WELCOMING ADDRESSES ... The City as Platform for Innovation .... was created in 1984 by Senator Pierre Laffitte, and received state-approval for .... STREET.










 








The Future of Zoos - Angelfire 

Photocopiable. THE FUTURE OF ZOOS ... future of London Zoo -and maybe for all of. Britain's city zoos. ... angry. "If we send them back to the wild they will die.










 








Microarray technology: the future of blood testing? .fr 

RNA-derived) would also be desirable, as serious and some- times fatal reactions owing to bacterial contamination of blood components continue to occur [38].










 








A Farm for the Future .fr 

living beings, and it has been that way for thousands of years. I know life is .... This statement has been said by all medicines all over the world, and Ayurveda is ... same names for different products; because of the fossil energy that was cheap t










 








The genetic architecture of adaptation: convergence and 

Dec 14, 2018 - Jake Morris 1 â—‹ Nicolas Navarro 2,3 â—‹ Pasi Rastas4 â—‹ Lauren D. Rawlins 5 ..... SNPs may simply not match the pattern due to genotyping.










 








IFRS' process of convergence 

Union decided to approve the use of the International Accounting Standards ... 2 IASB - Press Release - August 2005 - http://www.iasplus.com/pressrel/0508ifrs7.pdf ... All that problems drove the European Union to adopt in 2002 the IAS/IFRS.










 








The Economic Future of Europe - Francesco Saraceno 

shared between firms, workers and the state and help finance the welfare state. But now that ..... The first and more ambitious project attempts a precise ... governance; and, second, the lifting of quotas on Japanese car imports to France-a.










 








matiÃ¨res The Future of Engineering ... 

exploiter les sciences, la technologie et l'innovation afin d'assurer la ... de STIM, notamment ceux d'ingÃ©nierie et de technologie? ... Directeur de RÃ©daction.










 








On the Convergence of the Boltzmann equation for semiconductors 

ones according to tm = 2tk and xm = xk, (tm; xm) being the macroscopic scale, (tk; xk) the kinetic one and the ..... Finally, the passage to the limit leading to eq.










 








the writers of captain future - Capitaine Flam 

Robot, Otho the Android, and Simon Wright, a scientist who's brain had been transplanted into a box. Together they were to the spacelanes what Doc Savage ...










 








The future of Factory Asia - Isabelle MEJEAN 

Mar 14, 2015 - ... worries for an economy already weighed down by heavy debts and a property slump (see article). But whereas the housing market is built on.










 








Powering the future of blockchain application payments 

OPEN State is created to track payment of Gems and later authorization of payment occurrence on blockchain. 3. Application receives new user's payment and data via the OPEN State , and can propagate into its own database or wherever it needs to go. D










 








Asteriskâ„¢: The Future of Telephony - StarTrinity.com 

For more information about our books, conferences, Resource Centers, and the O'Re- illy Network ... was posting on the Asterisk Users mailing list as late as November of that year. ..... that the value of the system will be discovered rather than kno










 








matiÃ¨res The Future of Engineering ... 

Editorial / Ã‰ditorial. Community News / Nouvelles de la communautÃ©. TISP Canada's Third Workshop Connects Seattle and. Western Canada Volunteers by Staff ...










 








Convergence of the Finite Volume MPFA O Scheme for 

Jul 11, 2008 - In this paper an hybrid discrete variational formulation is introduced in section ..... â”�â•¢Ð”â”” L. Ag elas , R . M asson ,Ð’â•Ÿ onver g ence of â•˜ inite ...
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