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Abstract

This paper proceeds from the questions (1) why is the Internet used so little on mobile phones in Europe although it is almost 10 years since the success of i-mode in Japan, and (2) why is Japan introducing mobile innovations years ahead of Europe? In the body of the paper, technology-neutral and low-cost provision of spectrum bands are identified as the key factors that led to an innovation race in Japan. Finally, some conclusions are drawn for European spectrum policy, such as the swift provision of pan-European, technology-neutral licences and the provision of unlicensed spectrum. 

No Mobile Internet in Europe
 

The option of using Internet services (messaging, applications, WWW access) on mobile phones and of seamlessly integrating such services with PC-based Internet applications holds significant potential for market development and productivity enhancement. Not only can applications be re-used, and users switch between fixed and mobile versions as is convenient for them, but “long-tail” services also become available, all of which create stickiness, use, and economies of scale and revenues. Yet, despite all the benefits, widespread use of such converged services is still limited regionally: whereas in Japan the boundaries between fixed-line and mobile Internet applications already vanished almost a decade ago, we still do not see widespread use of Internet standards on mobile phones in Europe (cf. Table 1).

Table 1: Data use by mobile subscribers, in percent, 2006.

	
	UK
	Italy
	Spain
	Germany
	France
	Japan

	Sent Text Message
	86
	85
	84
	80
	71
	3

	Browsed for Information
	14
	7
	7
	3
	8
	

	Used Personal email
	7
	9
	9
	6
	6
	82

	Used Work email
	4
	5
	6
	3
	2
	


Legend: Figures for Japan cover 2004 and do not differentiate between personal and work email. 

Sources: m:metrics 2007; for Japan: Mobinet 2004

Japanese mobile operators openly embraced Internet standards, and continuously interwove increasing numbers of applications between mobiles and PCs. Nowadays converged applications such as sending emails from a standard mobile phone or downloading music simultaneously on a PC and a mobile are in widespread use there. This is particularly due to intense, technology-based competition in which Japanese operators compete to be first to introduce a new application onto the market (Table 2; cf. Haas 2006, Weber/Wingert 2006). By contrast, in Europe, mobile Internet access remains primarily confined to data cards used in conjunction with laptops and to some use of PDAs and Blackberry devices, although prices for 3G data connections have significantly dropped in recent times, particularly in highly competitive markets such as the UK and Austria (cf. The Times 2007).

Table 2: Introduction of mobile innovations in Japan and in Europe 

	
	Japan
	Europe
	Delay

	Packet switching
	1997
	2000
	3 years

	Internet email
	1998
	2002
	4 years

	Clamshell design
	1999
	2002
	3 years

	Camera
	2000
	2002
	2 years

	High-quality music
	2002
	2004
	2 years

	Technologies faster than W-CDMA
	2003

(EV-DO)
	2006

(HSDPA)
	3 years

	TV
	2003
	2006
	3 years



Sources: GSM Association 2008, Weber 2007
Europe’s leading operators such as T-Mobile or Vodafone recently launched services that are based on open Internet standards (web’n’walk, Vodafone Mobile Internet). However, since these are tied to specific devices which have only marginal weight in the total handset portfolio, these efforts are far from constituting the industry-wide migration to Internet standards which could be observed in Japan. One reason why European operators still widely stick to ‘outdated’ telecommunication technologies rather than pushing for advanced Internet-based alternatives is the risk of eroding currently highly profitable revenue streams. For example, European operators are still able to sell short text messages (SMS) which are limited to 160 characters at prices ranging from 10 to 20 €-cents per message. Introduction of Internet-based email would most likely result in a rapid decrease in prices as subscribers would expect charges for email to be included in their monthly data flat fees. In fact, in Japan subscribers already pay for messages via charges for data traffic, resulting in prices as low as 1-2 Yen (about 1-2 €-cents) per email message, which has no limitations in the number of characters and can also be received by PC users (cf. Weber 2006). Additionally, operators encourage the use of walled gardens with high fees for content providers (Screen Digest et al. 2007, Böhle et al. 2008) rather than promote open platforms. An international comparison of data revenues shows that this strategy is rational on the part of European operators, as the gap in revenues per capita is rather small, at least in some countries (see Table 3). 
Yet, as the European operators' approach hinders market development in terms of innovation, interoperability, and cheaper pricing, we would like to raise the question of what spectrum policy could do to break up the lock-down into old, convergence-hindering technologies. 

Table 3: Monthly data revenues per user in key countries, 3Q 2007, USD

	Country
	Data ARPU
	Data ARPU per capita

	Japan
	17.73
	14.41

	United Kingdom
	11.96
	14.17

	Switzerland
	11.94
	13.48

	USA
	9.80
	8.03

	South Korea
	8.37
	7.46

	France
	8.21
	6.68

	Germany
	5.96
	6.78


Legend: ARPU = Average revenue per user. The figures include revenues from use of mobile phones, larger devices such as Blackberry computers, and from using laptop computers. They are not entirely comparable as the figure for Japan does not include revenues from PHS operators, which are widely used for accessing the Internet from PCs. Source: Own computation based on Merrill Lynch (2007) data.

Japanese Spectrum Policy

We relate this question to spectrum policy as low messaging prices in Japan are due in particular to competition among operators using proprietary and to some extent mutually incompatible infrastructure. This situation contrasts starkly with Europe, where mobile network providers operate on a standardised infrastructure driven by spectrum allocation regulations that require the adoption of one universal standard. The interplay between specific conditions of spectrum allocation and the strategic actions of Japanese operators can best be exemplified with the introduction of mobile email services in 1999:

NTT DoCoMo was the first mobile operator to introduce push-based mobile email services. The service was as easy to use as writing a short text message, but did not have the limitation of 160 characters, could be sent to and received from PC users as well, and did not require checking an email account as it was pushed to the handset like an SMS. Additionally, DoCoMo’s mobile email service allowed hyperlinks to be embedded to access traditional and in particular emerging mobile websites. Yet, the best feature of all was its cost: it was introduced at a fraction of the price of a standard short text message. As DoCoMo offered a service that had better functionality at a lower price, other Japanese operators had to follow suit also using Internet standards and introducing comparable or even better service functionalities. 

The rationale for DoCoMo’s highly aggressive move, which ultimately ruined messaging prices compared with what Western operators still maintain today, lies within the competitive structure of the Japanese mobile market. At the time of product development, DoCoMo was losing ground against J-Phone, particularly with younger subscribers, because J-Phone could offer superior text message services. As Mari Matsunaga, one of the key people in DoCoMo’s product development team, put it in her book: “J-Phone was overwhelmingly favourite among younger subscribers largely because its Skywalker service allowed users to exchange written messages. It was also the first to introduce a discount service, where the longer the subscription, the larger the discount. In terms of both function and service, DoCoMo had been outdone by its competitors.” Subsequently, it was obvious for Matsunaga, who was at that time in charge of developing i-mode, that the company should reduce messaging prices, close to cost, in order to compete successfully against J-Phone, and therefore introduced messaging prices starting at 0.9 Yen (interview).

However, although the competitive pressure from J-Phone can explain why DoCoMo’s pricing was aggressive, it does not provide an answer to the question of why DoCoMo went to the extra effort of introducing radically new functionalities based on Internet standards. One factor that can explain DoCoMo’s decision is that the company was in the position to introduce a proprietary technology, implying that its competitors would need time to catch-up in terms of service functionality. In contrast to its European counterparts, DoCoMo had full control over the specifications of the service platform and the suppliers of the platform parts, including handset vendors. Handset vendors, in particular, who would have an interest in selling mobile email-enabled handsets to other Japanese operators as well, were tightly locked into an exclusive cooperation with DoCoMo. These factors allowed DoCoMo to differentiate its service offerings with regard to functionality at least for some period of time.

It must be stressed that not only DoCoMo but all Japanese operators entertained exclusive ties with handset manufacturers, allowing them to develop and introduce mobile services based on proprietary technologies.

Similar effects of operator specification of devices and services, and of infrastructure competition, were seen when digital cameras and music services were included. Flat-rate data prices were introduced as early as 2004, when KDDI pushed its broadband cdma EV-DO services into the market, at a time when DoCoMo had just managed to get its W-CDMA services going technically well. In the light of each operator having the ability to specify services individually, which includes the definition of the radio infrastructure, and thus being able to be technology leader (at least for a limited period of time), it is not surprising that development of new service technologies and reduction in prices occurred relatively faster in Japan than in Europe (Figure 1). 

Figure 1: Factors driving the rapid diffusion of mobile email and other innovations
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Figure 2: Japanese regulatory actions as enabler of technology competition
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The Japanese regulator, in turn, contributed decisively to the emergence of this kind of technology competition between mobile operators (see Figure 2; cf. Weber 2007): The key event that led to the emergence of three competing operator groups, each enjoying exclusive ties to specific handset manufacturers, was DDI’s and IDO's (now au/KDDI) decision to replace its PDC network with CDMAOne technology. The Japanese regulator did not challenge the decision to deviate from the national PDC standard and permitted the CDMA roll-out in Japan. This permission, in turn, stabilised already existing ties between Japanese operators and specific handset manufacturers. NEC, Panasonic, Fujitsu and Mitsubishi, who supplied mainly DoCoMo but also had a business relation with IDO and DDI, were not willing to invest in development of CDMA-compatible handsets and stopped supplying IDO and DDI. Conversely, Casio, main supplier of DDI, but also supplier to J-Phone, stopped development of PDC handsets shifting towards exclusively supplying CDMA handsets to IDO and DDI. Sharp, at the time supplier of PDC handsets to J-Phone and DDI/IDO, decided against developing CDMA handsets and became exclusive supplier of J-Phone. A merger between IDO, DDI and KDD into au/KDDI finalised this trend, leading to three groups of exclusive handset suppliers led by one network operator each, who competed fiercely against each other. This kind of fragmentation in the Japanese mobile industry was further augmented when spectrum regulation permitted parallel use of W-CDMA and CDMA2000 technology. Whereas DoCoMo and J-Phone deployed W-CDMA, au/KDDI opted for CDMA2000. The emergence of this kind of technology competition has not necessarily been the result of some masterplan, but rather, the effect of political interactions between industry players and the responsible ministry (see Weber/Wingert 2006). However, the effect has been much appreciated by key industry players: “The business is slowing down if one agrees on standards first.” (NTT DoCoMo’s Keiichi Enoki, interview)

While the Japanese regulator’s decision not to push for a universal standard was a key prerequisite for the emergence of infrastructure competition between operators, other actions also furthered the rapid introduction of innovative services based on Internet standards. On the one hand, Japanese operators were facing a higher margin pressure than their European counterparts as subscriber growth was already slowing down, and voice prices had already plummeted. The rapid decrease in prices occurred in Japan as early as the mid-1990s as Japanese regulations pushed for the introduction of low mobility voice services based on PHS technology (a DECT variant that could be used outdoors). The market entry of PHS providers increased the number of mobile service providers operating in the Japanese market from 5 to 7, causing a rapid decrease in voice prices (cf. Kushida 2007). Although the operators of cellular networks were able to marginalise PHS providers after a certain period of time due to better functionality of their high mobility services, price levels remained low, implying that operators were pressurised to look for new revenue sources in order to complement falling voice revenues. On the other hand, Japanese operators had free resources to invest in the development of innovative services as the regulator opted for a revenue-based licence fee scheme and did not require upfront payment for 3G licences.
Conclusions for European Spectrum Policy 

In the past, European spectrum policy required Europe-wide introduction of a universal mobile telecommunications standard, giving European operators no leeway for technological differentiation of their services and suppressing any infrastructure competition between them. The universal standard requirements for 2nd-generation GSM and 3rd-generation W-CDMA networks cannot be rolled-back for sure. However, with spectrum in the ultra-high-frequency band becoming free with the digital switchover of TV signals, the question is raised of whether a similar spectrum regulation approach should be taken in Europe as in Japan (digital dividend; cf. European Commission 2007b). Should steps be taken so that a few large operators using different technologies arise?

This is much in line with the European Commission’s envisaged “technology and service neutrality” WAPECS concept (cf. RSPG 2005 and European Commission 2007a). However, although demand for “technology neutrality” was already stated in the 2002 Framework Directive (European Commission 2002) and large operators appear to endorse the principle (cf. Akhavan 2005, Feasey 2007), it has up to now rarely been actually implemented. Copying the Japanese method of spectrum regulation, in contrast, implies taking technology neutrality seriously in the sense of creating large operators who are engaged both in infrastructure and price competition, ultimately sparking innovation and leading to lower prices.

However, the current spectrum allocation regime, which gives the EU’s member countries full authority over allocation of spectrum, might rather lead to a patchwork of licences than to a Europe-wide market for innovative services. At the time of writing, national regulators have neither a common opinion concerning the question of how to allocate frequencies, nor any alignment concerning the timing of allocations. As long as this situation continues to exist, potential investors in innovative infrastructure will remain cautious as the prospects of achieving sufficient economies of scale for economically viable technology roll-outs remain slim. In order to achieve speed and economies of scale, particularly with regard to competition from larger countries (US, Japan, China), spectrum should be provided with pan-European licences. A pan-European licence regime, in turn, would require a European spectrum allocation authority.

Yet, in the light of national regulators already starting to lobby against a loss of influence, the question remains whether a centralised spectrum allocation authority would ever be realisable. Agreeing on common bands of unlicensed spectrum could help in avoiding a political stalemate, as national regulators would not have to give up their authority to a centralised institution. Players using unlicensed spectrum could rely on advances in software-defined radio to provide suitable interference protection instead of needing a coordinating agency (UWB, etc.; cf. Werbach 2004). In addition, free access to unlicensed spectrum would imply earlier break-even points for innovative infrastructure fuelling technological progress in general. In this sense, unlicensed spectrum has been proposed as an excellent opportunity for European industrial policy, allowing manufacturers to take world leadership, discover export opportunities, and reduce inner-European communication costs (Bohlin et al. 2007, Forge 2008, see also RSPG 2008). However, as service quality may not be guaranteed, and as wireless bidirectional communication may increase significantly (video-on-demand etc.), there might be room for both: free wireless communications as far as possible and licensed communications as far as needed (Wellenius, Neto 2006). 

Regardless of whether European spectrum policy is heading towards a centralized regulatory body or towards common bands of unlicensed spectrum, given the stagnation of European markets and the fact that Europe is lagging behind lead markets, it would be better for legislators to agree sooner rather than later on how to create an environment that fosters both innovative and efficient use of the digital dividend.
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� The paper is based on a comparative analysis of wireless data services in Europe and in Japan which took place in the framework of several research projects at Forschungszentrum Karlsruhe and Ludwig-Maximilians-Uni�versität Munich, Germany. In these projects, more than 80 personal interviews were conducted with key players, analysts and researchers� (see the lists in Haas 2006 and Weber/Wingert 2006).
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