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Executive Summary

Introduction

After several years of predicting the emergence of wireless internet, this market is finally upon us. Built upon the economic success and broad user base of both the internet and the mobile communications market, the wireless data and internet market is expected to be even more dynamic, pervasive and evolutionary. There is now a range of related technologies and platforms to support the successful implementation and management of wireless internet services. But that alone is not sufficient to create mass demand. More importantly, there is now a broad and massive base of attractive and relevant content and applications to support, shape and grow this new market.

In the area of standards and infrastructure, there is now a stable set of network technologies, protocols access standards and terminals upon which the wireless internet market could build upon. Much of the current wireless network technologies and infrastructure are being leveraged to support wireless data and internet services. Looking ahead, there is also the progression towards packet data and high bandwidth 3G networks, allowing for the provision of even more bandwidth intensive and interactive services. The much awaited WAP protocol has been introduced, providing a stable and common environment to base and develop the wireless internet. Equipment manufacturers have infrastructure equipment in place, as well as an ever increasing range of WAP-enabled terminals to present information to the user in different ways dependent upon their needs and applications.

The explosive content and applications market has created the most interest and rightly so. There might be the infrastructure and the technologies in place but what will attract consumer interest and demand is going to be content and applications. It is not just any content or applications, but only those that will appeal to end-users, create value for them and meet their personalised needs. Content and applications are crucial to the take-off of wireless internet and it is an area which industry players will need to get involved in directly or indirectly.

The wireless internet market has undergone tremendous changes in the past year. The structure of the industry has found it necessary to evolve and adapt in order to meet the opportunities and challenges brought about by market changes. Industry players are pushed to expand beyond their traditional market segments to maintain their current revenue streams and generate new ones. The increasingly complex and competitive market has made it necessary for players along the new value chain to form alliances to maximise synergies and economies of scale and reduce risk and service deployment time. To survive and thrive in this new market space, players have to review their position along the value chain and strategies accordingly.

Wireless Internet Development

The market for wireless data usage and growth will be leveraging on the mass market base of both the internet and mobile service markets. The internet market is reaching its growth maturity stage and though the growth rate has slowed compared to past years, the number of new users being added is still very substantial, especially in the Asia Pacific region. The US is still the leader in internet users and that is expected to continue till around 2003 when its penetration will be close to saturation and it will be surpassed by Western Europe. 

The mobile market is enjoying strong growth across all markets with Western Europe in the lead, making up 35% of total mobile subscribers. In 2003, Asia Pacific is expected to overtake Western Europe as the biggest mobile market, mainly boosted by the buoyant growth of the Chinese mobile market.

The pace of development in the area of fixed internet varies from region to region and the same applies to that for wireless data and internet. This difference in the rate of development can be attributed to factors such as size of population, regulatory and business environment, technology adoption, social and cultural norms. Roughly 97% of wireless data users will be accessing data services from handsets with the remaining accessing through PDAs, laptops and other mobile devices. 

Currently, the US has the highest penetration for the internet but one of the lowest for mobile data. This is due to the sluggish take-up of mobile data services in the country as it is still very much fixed internet-based at the moment. In Western Europe where internet penetration is not that high but where there is a booming market for mobile services, the usage of mobile data services such as SMS messaging thrives. 
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In 2005, mobile data penetration will be close to mobile user penetration in regions like the US, Western Europe and Japan (see Figure 1.1).  It is expected then that all mobile terminals will be 
data-enabled and that subscribers will be able to seamlessly access mobile data and internet services. In all regions, mobile data penetration is expected to exceed internet penetration, supported by the larger base of mobile users as compared to PC users.

Figure 1.1: Internet and Mobile Data Penetration 2005

Source: ARC Group

Mobile Content and Applications

As mentioned earlier, the availability of attractive and relevant content and applications will be instrumental to the take-off and success of wireless internet. Key to the success and appeal of applications will be the degree to which they can be personalised and to which they meet the unique characteristics of mobile access: timeliness of data provision, accessibility away from the home or office, and relation of information to a user’s location.  The user has to see a benefit over and above the technology itself.

There will not be a single killer application but a basic quality bundle of information services, personalised by the user, and taking into consideration all available information about the user, including his location.  The bundle will be seen by the user as a must have, relying on additional service offerings to differentiate between operators.  These applications will only require the transmission of very small quantities of data.

The most popular use of mobile data by number of users are shown in Table 1.1 below:

Table 1.1: Applications Sorted by Popularity (Number of Users)

	2000
	2003
	2005

	1. PIM
	1. PIM
	1. Navigation/location

	2. Entertainment
	2. Entertainment
	2. PIM

	3. Financial Services
	3. Navigation/location
	3. Entertainment

	4. Internet browsing
	4. Financial Services
	4. Financial Services

	5. Navigation/location
	5. Internet browsing
	5. Internet browsing

	6. m-Commerce/Retail
	6. m-Commerce/Retail
	6. m-Commerce/Retail

	7. Intranet
	7. Intranet
	7. Intranet


Source: ARC Group


Location based services are going to play a significant role in the mobile data market with 100% of all mobile data users worldwide employing location services by 2005. By that time, all mobile devices will be data-enabled and access to location and navigation services will be seamless and invisible to the end-user.

Mobile commerce (m-Commerce) is expected to be a major revenue generator-but not yet. This current lack of confidence in the prospects of m-Commerce in the short term can be attributed to the lacklustre performance of the WAP platform and the voice-centric networks now in terms of speed and capability, resulting in m-Commerce being a tedious affair rather than a convenience. Secondly and more importantly, m-Commerce has inherited the payment and security issues that have dogged online e-commerce. Most of the m-Commerce services currently in the market are carried over the SIM Toolkit platform which has better security features than WAP. In the medium term however, the accessibility and ease of use for m-Commerce should improve rather considerably with the commercial roll out of high speed data GPRS networks expected at the end of this year and in 2001. In the medium term, the adoption of a reliable security system for authentication and payment would make m-Commerce transactions safer and more secure and drive its growth.

m-Commerce applications will mostly mirror online e-Commerce in terms of types of offerings but they will be characterised by factors such easy accessibility, timeliness and location sensitivity to complement and enhance the mobility factor.  Providers will need to leverage and optimise these characteristics in creating and promoting their m-Commerce applications in order to attract customers and differentiate themselves. However, differentiation will be short-lived as providers will build up more or less the same array of m-Commerce applications. In order to maintain an edge, providers will have to continually look at ways to widen and deepen their scope of m-Commerce offerings and facilitate easy accessibility and payment systems. Tie-ups with banks and credit card companies are becoming crucial as they will serve to lessen the complexity and payment and security issues involved in 
m-Commerce transactions. The number of m-Commerce users by applications is shown in Table 1.2 below.

Table 1.2: m-Commerce Users by Application, 2000 & 2005

	Million
	2000
	2005

	m-Commerce: retail
	  16
	 541 

	Financial services
	  14
	 827 

	Entertainment
	  10
	 760 

	Navigation/location
	    7
	 836 


Source: ARC Group

Wireless Network Technologies

Developments are in place for the advancement of each of the major network technologies to support higher bandwidth data providing a full evolutionary path from messaging services (e.g. SMS) through intermediate network enhancements (e.g. GPRS) through to full 3G architectures. The data system needs to be able to accommodate these changes, which means that it should interface directly with an IP based packet network, and place no specific requirements on the air interface. 

Data traffic is biased towards the 3G networks because their architecture best supports large high bandwidth data transfer characteristics of web browsing and intranet sessions, which have been shown to represent the majority of data traffic on wireless networks over the next 5 years.  AMPS/CDPD is only really suitable for short burst data transfer, and because of its parasitic nature on the AMPS network long file transfers will be discouraged.  GSM is carry 68% of all data traffic in 2000 but that share will be reduced to 43% in 2005. Third generation networks, which are planned to go into commercial deployment next year, will carry 38% of total data traffic by 2005. 

Wireless internet based data does not require large amounts of traffic to be communicated for the majority of users.  A minority will make use of internet browsing and intranet access over high bandwidth bearers.  The introduction of a 3G network is definitely not a prerequisite for the introduction of valuable data services.  The principal success sector for 3G is for internet and intranet access.  Figure 1.2 below illustrates the forecasts for worldwide mobile subscribers by technology.
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Figure 1.2: Worldwide Mobile Subscribers by Technology 2000-2005

Source: ARC Group

Wireless Internet Platforms

Equipment needs to be deployed by the network operator to overcome problems such as limited capabilities within the client terminal, low bandwidths, high latency of mobile networks, noise, and call dropout associated with wireless networks.  These problems are typically eliminated through data compression and the intelligent handling and prevention of dropped calls by a proxy server, many of which will reformat and filter data according to the characteristics of the user’s terminal.  An environment for the management of data via a proxy to the terminal is specified within the WAP standards (the Wireless Application Environment).

Middleware is an intermediate software architecture that translates web content to match the delivery medium and the terminal characteristics. Software agents which can automate some of the user’s tasks and simplify their actions to find the information they want will be critical in enabling the personalisation of services.  These software applications will be located in the terminal, the operator’s infrastructure system, and on the internet.

At the stage where standards were not available to define a suitable protocol for the communication of internet content to a mobile client proprietary standards had to be developed.  These include Phone.com’s Handheld Device Markup Language (HDML) and Access Technology of Japan’s Compact HTML (C-HTML). The Wireless Application Protocol (WAP) markup language, WML has now come into the market with strong global backing. WML is expected to be the dominant delivery protocol in the short term but is likely to be superseded by XML, which works both for the fixed and wireless internet.

The introduction of small footprint versions of Java: Personal Java, Embedded Java, and JavaCard, will enable the integration of software control to handsets.  It will be possible to update applications on a smart card, or within the terminal, over the air.  Applets can also be incorporated into web content to interact with the phone, or the network.  The WAP standard includes Java like elements, in their WMLScript language which can be embedded in WML pages.

The issues of security and payments are crucial for the take-off of m-Commerce applications that require secure payment technology support, interacting with the banking network for authorisation and transfer of funds. The implications of security on internet and m-Commerce with their technical solutions are outlined in Table 1.3 below:

Table 1.3: Implications and Solutions to Internet and m-Commerce Security 

	Security requirement
	Implications
	Solutions

	Authentication
	Identity of message sender is known
	Digital certificates

	Confidentiality
	Commerce transaction data kept private
	Data encryption

	Integrity
	Data has not been altered during transmission
	Digital signatures

	Non-repudiation
	Agreements made are legally binding
	Digital signatures


Source: ARC Group


For payment systems, roughly 65% of total transaction value is currently conducted offline, but by 2005 this proportion will have dropped to 8%.  Of the electronic methods, future SET systems will account for 65% of transaction value by 2005 and digital wallets 21%.

Access Technologies, Standards and Terminals

In the short to medium term, the access and terminal market for the provision of mobile internet services will be very much defined and driven by the Wireless Application Protocol (WAP).  WAP is a global and open communications protocol and application environment that empowers mobile users to gain access easily and interact with information and services utilising their mobile devices. It is designed to be used by most handheld devices ranging from pagers, phones to communicators and to work over most wireless networks such as GSM, CDMA and TDMA. It can also be built on any operating system in the market today, such as Palm OS, EPOC and Windows CE.

Terminals that might be used for mobile access to internet based services vary widely in their capabilities.  The elements that will have the greatest influence on the formatting of data are the display, memory, processor speed, and user interface.  Terminals that will be used range from a basic phone, to a full colour VGA display notebook computer.  The applications will often be the same though optimised use will depend on the capability and characteristics of individual terminals.

The present terminal market can be segmented into three markets. The first of these is phones which are segmented by the value and capabilities of the phones. The second market is for organisers and includes PDAs (no keyboard, portrait screen), and handheld PCs (keyboard, landscape screen).  The third market is for portable computers including notebook, small notebook, and ultralight notebooks.

By 2005 the categories will change as the difference between products becomes blurred.  At the lowest level there will be the entry level phone, which has a budget price and very limited push information service support.  The next level is the value added service mobile (VAS mobile) with a larger display and the ability to support WAP applications and secure e-Commerce.  The communicator will become a product category in its own right though it will encompass the PDA whose functionality will become increasingly communications biased, but with a large screen and powerful processor.  Finally the handheld PC will become increasingly powerful and will grow to have much of the functionality of today’s notebook computers though in a much smaller form factor.

The introduction of Bluetooth’s local wireless links between mobile and fixed products will add a new degree of flexibility to the use of mobile data.  Devices can make use of personal information stored on other local devices, no wires are needed between computer and mobile phone for data access, and devices can synchronise personal information automatically.

Wireless Internet Industry Structure and Strategies

The structure of the traditional telecoms industry has undergone significant changes with the convergence of industry segments, brought about by the consolidation and expansion of players’ roles in line with technological and service evolution. The industry structural evolution looks set to reach greater heights and complexity with the emergence of internet services delivered over mobile platforms, powered by the growth dynamics of both the internet and mobile sectors and the market opportunities that they generate.

The emerging wireless internet market has brought with it opportunities derived from the mobility of the platform and the varied content and services mirroring and enhancing that of the highly successful fixed internet. The challenges facing market players are how maximise value and revenue generation from the evolving industry chain and how to remain relevant to the consumers and retain their loyalty, in a cost and time efficient manner. Attributes such as competitive advantage and differentiation have become even more crucial. The resultant market scenario is one where market players are pushed to extend their involvement beyond their traditional service segments and involve themselves in other segments along the industry value chain through acquisitions and partnerships. These movements are done with a view to establish a synergistic and complementary relationship to enhance competitive advantages. 

The market evolution brought about by wireless internet has altered the position of the network operator in the value chain.  Up till now, the operator has been able to rely upon per minute/second billing of voice traffic for revenue.  The introduction of data requires a change to this model.  Data traffic will not generate large amounts of traffic in the network, though there are opportunities for induced services where the data service provides an alert for further information that is accessible by calling into a voice message server.  Data services will initially provide for operator differentiation though retention of these customers will develop to rely upon personalisation of services, and a battle for customer ownership.

The operator will have to review the billing process to take into consideration per instance billing on services, integration with m-Commerce payment technologies, and a commission based revenue stream. These changes will need to be considered from the onset of the introduction of information services. Gradually with the introduction of other data services over the next one to two years will come a move to commission and other more flexible revenue models.

The roadmap for the deployment and development of wireless internet services is illustrated in Figure 1.3.

Figure 1.3: Roadmap for Wireless Internet Strategy Evolution
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Source: ARC Group

Value added services would form the bulk of worldwide ARPU (around 50 per cent) by the year 2005, with revenue from voice and basic data (e.g. SMS) services flattening out as any increase in usage is balanced by decreasing prices. In the recent past, ARPU has been mostly derived from voice traffic and in steady decline. But over the next few years with SMS usage rising and value added services starting to penetrate the market, ARPU will begin to climb as the decline in voice is being outweighed by these additional revenues. Both voice and basic services ARPU will have levelled off by 2005, with most of the incremental increase accounted for by value added services.

Based on these estimates of worldwide ARPU, total worldwide operators’ revenue from mobile services will almost quadruple over the next five years, from just over $39bn in 2000 to almost 
$154bn by 2005.
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Figure 1.4 Operator Revenue Forecasts 2000 - 2005

Source: ARC Group
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