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Executive Summary
         Mobile devices have brought new ways of interacting with others anytime and anywhere.  The multi-functional use of mobile phones has lead to considerable lifestyle changes.  Used not only for talking but also for paying bills, downloading information from the Internet, and sending photographs. One of the intriguing functions of a mobile phone is that it may be used as a wallet.  The wallet phone has gained increasing popularity in Japan and has attracted customers with its multifunctional services.  The time has come to say “good-bye” to your wallet.

        The question this report seeks to answer is should mobile device providers invest in the development, marketing, and supply of wallet phone technologies in the United States.  Clearly there is a global demand for the use of mobile devices, specifically wallet phones.  These devices allow individuals to load money that can then be spent on small purchases, such as transportation fees (rail and tolls) and vending machine snacks.  The success of wallet phone technologies in other countries is an indication of the potential service to Americans.  However, specific technology, customer acceptance, legal and social impacts could in fact deter the success of such technologies in the United States.
This assessment report addresses m-commerce and the wallet phone technology, a specific example of success in Japan, as well as social and economic factors that contributed to that success and an evaluation of the global market.  Additionally, the report will evaluate the potential social, economic and legal factors that the technology would have in the U.S. market. Our recommendation for entering the U.S. market is to start with a beta test in Hawai‘i. The report concludes with the evaluation techniques used in designing the report website and a list of cited works.
1. M-Commerce and the Emergence of the Wallet Phone
  M-commerce has become a growing form of business worldwide.  M-commerce, defined as any type of business taking place over wireless networks, has made significant advances in Asia, Europe and the United States.  In order to utilize mobile commerce, several factors must be in place.  Adequate software and hardware infrastructure are keys to the facilitation of m-commerce.  An ongoing challenge is the standardization of application support for m-commerce (Turban, King, & Lee, 2006).
  The five key attributes of m-commerce are ubiquity, convenience, interactivity, personalization, and localization.  The ability to access wireless technology at anytime further enhances the attractiveness of using m-commerce (Turban et al., 2006) and allows businesses the opportunity to personalize services and further explore the area of customization and customer relationship management (Peppers & Rogers, 2004) 
Several factors continue to lead the further development of m-commerce usage.  The extensive popularity of mobile phone use and availability of more powerful handheld devices continues to grow.  Teenagers and young adults will soon be entering the stage of using m-commerce. For this group of individuals, the use of technology is second nature and will most likely become routine.  Improvements in bandwidth and price/performance will lead to more effective devices and reasonable pricing structures, all which will contribute to further growth of the area (Turban, et al., 2006).
 The wallet phone is just one example of a device that will increase the growth in m-commerce. Wallet phones are mobile phones typically embedded with a computer chip, similar to smartcard technology that allows users to load pre-purchased credit (Meyerson, 2005). This credit can then be used to purchase items, much like a credit card.  The most common purchases include soft drinks and snack through technologically equipped vending machines, rail tickets and other a small purchases. 
Associated technologies are required with the use of the wallet phone.  Most importantly is the infrastructure to support the technology.  Wireless wide area networks (WWAN) are mainly used to support cellular phone networks, including the support of the wallet phone technology.  Third generation (3G) digital wireless is most compatible with the implementation of m-commerce activities.  The first 3G technology began in Japan in 2001, spread to Europe in 2002 and became present in Asia and the United States in 2003 (Turban et al., 2006).

Even though the technology is available, most mobile devices associated with the use of m-commerce, such as the wallet phone, are not 3G-enabled.  A receiver is also required to ensure transactions can be completed via the wallet phone.  One of the most effective technologies in this area is the use of radio frequency identification (RFID) (Turban et al., 2006). RFID allows the user to swipe the mobile phone in front of the reader, which then deducts the amount from the embedded chip located in the phone (US Today, 2004).  With the expectation of 4G digital wireless in the near future, the infrastructure to support wallet phone technology will be even more developed (Turban et al., 2006).

2. Global Trends in M-Commerce and Mobile Payments

          Worldwide, mobile payments are predicted to have a bright future as m-commerce becomes more popular. According to a new study from Juniper Research, the global m-commerce market is expected to become a $40 billion industry by 2009 (Mobile Payment World, 2006).

Table 1. Global Mobile Commerce Revenues, 2002 - 2005 (USD millions)

	Region
	2002
	2003
	2004
	2005

	North America
	0.2
	0.7
	1.8
	3.5

	Western Europe
	0.2
	1.7
	4.6
	7.8

	Asia
	2.6
	5.0
	7.4
	9.4

	Latin America
	0.0
	0.1
	0.2
	0.5

	US
	0.2
	0.6
	1.7
	3.3

	Japan
	2.1
	3.5
	4.5
	5.5

	Other
	0.1
	0.2
	0.4
	1.0

	Global
	3.4
	7.6
	14.5
	22.2


            Source: The Silicon Valley World Internet Center

         Mobile Internet access is already well established in Japan. Nearly 94% of Japanese mobile phones are now Internet-capable, compared to 89% in South Korea, 33.5% in the US, 28.2% in Austria and 22.1% in Finland (DoCoMo December, 2005). In Europe, meanwhile, m-commerce and mobile payments are rapidly growing. The adoption of a single standard, global system for mobile communications (GSM), and the advancement in handset technology for ensuring secure electronic payments, coupled with the high penetration of mobile phones, has placed Europe ahead of US in the area of mobile commerce.

         The US m-commerce market is in its infancy compared to that in Europe and Asia. The US market has suffered from its lack of a single telecommunication standard, low-level wireless device penetration, and lack of awareness of the revenue potential of m-commerce. However, according to the research conducted by Datamonitor (2002), the US m-commerce market is expected to grow at a rapid pace, fueled by the increasing penetration of mobile devices in US markets and advances in technology, which should enable more effective m-commerce transactions (Datamonitor, 2002). 
3. The Success of Japan’s Osaifu-Keitai Wallet Phone

        NTT DoCoMo’s Osaifu-Keitai (wallet phone) has its origins in the contactless integrated circuit (IC) card (Boyd, 2005).  An IC card, also called a “smart card,” is a card about the size of a driver's license with embedded integrated circuits.  Although people from several countries, including Germany, Japan and France, have claimed to have invented this card, the device was patented by Roland Moreno of France in 1974 (Wikipedia, 2006a).  The main advantage of these kinds of cards is that instead of carrying bills and coins, a consumer only has to carry a single smartcard with electronic money on it. 

         The “contactless” component of the IC card is how the chip embedded within the card that communicates with a card reader using RFID technology.  This technology was invented in the 1940’s in Russia (Wikipedia, 2006b).

Sony uses the RFID technology to make its contactless IC cards, which were first introduced in Japan in 1995. These cards need to be within ten centimeters of a reader-writer in order to communicate. The Japanese name for Sony’s wireless smartcard chip is “FeliCa”, which is from the word “felicity.”  In Japan, FeliCa technology is used as electronic money in an IC card called “Suica” (Super Urban Intelligent Card), which is used to pay for train tickets on many Japan Railway (JR) trains as well as electronic cash at many stores. In 2004, Sony Corporation teamed up with NTT DoCoMo to produce the Osaifu-Keitai. The Osaifu-Keitai can be used in place of a Suica card to pay for train tickets (Boyd, 2005). 

3.1 Features of Osaifu-Keitai

In Japan, cell phones became more and more popular with the introduction of NTT DoCoMo’s i-mode Internet service for mobile phones. Users can use the phone for not only talking, but also sending e-mail, photographs, and video as well as receiving weather forecasts, local movie listings, and traffic updates. All data sent or received is based on packets being sent over the Internet. This creates a simple and cheap pricing structure. For example, in order to make a phone call, a direct circuit between two cell phones does not need to be made.  Instead, the i-mode service is always “on” (NTT DoCoMo, 2006b).  
         The Edy (Euro, Dollar, Yen) card, created by bitWallet, Inc., is another type of prepaid contactless electronic money service which also uses FeliCa technology. Although Edy was first used in smart cards, recently it has also been integrated into the Osaifu-Keitai. Customers can make a purchase at certain convenience stores and retailers by placing the phone close to the Edy reader-writer machine. The machine will take the electronic cash and deduct the amount off the phone. Customers can also make purchases by surfing online with the Osaifu-Keitai and then using the Edy service on their Osaifu-Keitai to pay for the goods (Taylor, 2005).  

         ToruCa is a service of the Osaifu-Keitai introduced by NTT DoCoMo in 2005. A ToruCa machine generates gift coupons and discount information.  These coupons can be exchanged with friends who also carry a NTT DoCoMo Osaifu-Keitai (NTT DoCoMo, 2006b). 
        Another service is the ability to use the Osaifu-Keitai as a key to your apartment. A special door lock was recently developed by three Japanese corporations: ALPHA Corporation, Kesaka Systems, Inc. and Connect Technologies Corporation. Users can hold their phone next to this electronic door lock to unlock their door.  They can also lock or unlock their door remotely from anywhere by using their Osaifu-Keitai (Connect Technologies Corporation, 2005).
        The most recent development with the Osaifu-Keitai is the introduction of a credit card feature for the mobile phone. In 2005, NTT DoCoMo teamed up with Sumitomo Mitsui Banking Corporation to create a credit service on the Osaifu-Keitai which is called “iD”. Most consumers in Japan use cash to pay for most things and only use a credit card for expensive purchases.  In order to address this issue, the iD credit card can be used to pay for ¥100 (80¢) items as well as for more expensive items (Boyd, 2005). 
        Some of the security features of the Osaifu-Keitai include a number that a customer can call that immediately locks up his or her phone.  The phone can also be locked by a user by pressing a button on the phone.  Another security feature is that the phone can automatically lock itself if it is not used within a certain time period (NTT DoCoMo, May 2005). 

Table 2. A Summary of the Technological Features of NTT DoCoMo’s Osaifu-Keitai

	Feature
	Use
	Originator
	Date

	RFID
	Communicate with a chip using radio waves
	Russia
	1940s

	IC card 
	Stores electronic money
	Roland Moreno
	1974

	FeliCa
	Communicate with an IC card using radio waves
	Sony
	1995

	i-mode
	An Internet service for mobile phones
	DoCoMo
	1999

	Suica
	Prepaid electronic cash for trains
	Japan Railway
	2001

	Edy
	Prepaid electronic cash for retailers
	bitWallet
	2001

	Osaifu-Keitai
	Wallet phone
	DoCoMo
	2004

	ToruCa
	Electronic coupon 
	DoCoMo
	2005

	iD
	Credit card 
	DoCoMo & Sumitomo 
	2005

	KESAKA
	Electronic door key
	ALPHA, Kesaka Systems, & Connect Technologies
	2005


4. Competition in the Japanese Mobile Phone Market 

         Formed in 1999, when NTT DoCoMo lunched its “i-mode” mobile Internet service, the mobile content industry grew dramatically with the increasing functionality of mobile phone and number of mobile service users. As the Japanese mobile phone market is an oligopoly, the market is highly concentrated and dominated by a small number of mobile phone operators. Mobile carriers: NTT DoCoMo, the KDDI Au Group, and Vodafone (J-Phone) accounted for more than 90% of the total mobile internet subscribers. As Figure 1 shows, their shares are roughly 55%, 20%, and 15% respectively (Economic Indexes, 2005).
Figure 1. Mobile Phone Contract Shares
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         The Telecommunication Carrier Association reported that the growth in the number of mobile phone contracts has been steadily slowing, leading to the widely held view that the market has become saturated (See Figure 2). 
Figure 2. Trends in Mobile Phone Contracts (Cumulative Total at Fiscal Year End)
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By allowing mobile phone users to change carriers without changing their numbers, the introduction of the mobile number portability (MNP) system will undoubtedly increase the intenseness of the competition as customers choices have been expanded, forcing mobile operators to lower their rates and offer other benefits (NTT DoCoMo, 2005).
        Providing new services and benefits are indispensable to winning new contracts, Osaifu-Keitai’s service appears to be a new channel. According to NTT DoCoMo, the paced growth in electronic cash on mobile phones exceeds that of the overall electronic cash use in Japan (See Figure 3) (NTT DoCoMo, 2006d) 

Figure 3. Trends in Transactions Using Electronic Money
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         NTT DoCoMo’s Osaifu-Keitai has two main competitors in Japan: KDDI Corporation and Vodafone K.K. Both of these companies have recently introduced their own wallet phone into the Japanese market (Boyd, 2005). Currently, NTT DoCoMo has the most customers in Japan with 51 million.  Next is KDDI Corporation with 25 million customers.  Finally, Vodafone K.K. has roughly 15 million customers as of April 30, 2006 (NTT DoCoMo, May 2006). 

5. Porter’s Five Forces Evaluation

         In assessing whether a mobile payment market is attractive or not, it is useful to consider Porter’s Five Forces: the bargaining power of suppliers, the bargain power of buyers, the likelihood of new entrants entering the market, the availability of substitutes, and industry rivalry.
         In the Japanese market, suppliers are in a strong position as the industry’s infrastructure requirements are met by only a small number of service providers. Customers, by contrast, are a weak force. The mobile payment market in Japan faces the prospect of additional competition. While the entrance of new service providers may not be good news for the existing service providers, new entrants are expected to stimulate further industry growth. Thus, the threat of new entrants is relatively moderate.

        Substitutes are a weak force. Because m-commerce is an emerging technology, it faces little threat from the advent of alternative technologies. On the basis of the five forces analysis, the considerable strength of suppliers and the relatively low threat of new entrants, substitutes and industry rivalry, the use of mobile payment in Japan is an attractive market in term of expected growth and profits prospects.  
6. Japan Phone Prices and Service Charges

        In the two years since its first lunch in July 2004, NTT DoCoMo has shipped 6 million Osaifu-Keitai handsets. DoCoMo predicts that by March 2006, the number will increase to 10 million mobile wallets and reach 15 million by the end of 2006. Two rival competitors, KDDI Corp. and Vodafone K.K., are expected to introduce another 5 million competing products this year, for total of some 20 million e-wallet handsets by the end of this year (Boyd, 2006).
        Despite DoCoMo’s impressive shipment figures, the actual number of people using Osaifu-Keitai’s service is not so high. To give subscribers more reason to use their wallet phones, DoCoMo still needs to set a reasonable price system, find proven business models, and form global alliances. 
        The high price of compatible handsets is a major constraint with the expansion of Osaifu-Keitai’s service as most customers, who own incompatible handsets, refuse to switch to the new compatible handsets.  The FOMA series 901i, 902i, and 903i are three models that are currently compatible with the Osaifu-Keitai service. The average price of Osaifu-Keitai handsets is between ¥25,00-¥32,000 ($230-$270).
        Osaifu-Keitai is a value-added service to mobile phones. An i-mode user pays three charges in addition to his cell phone payment: subscription fee, data transaction fee, and information fee (see Figure below), (NTT DoCoMo, 2006e)
Figure 4.  Three Charges to the Cell Phone Payment
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To use the Osaifu-Keitai service, users must sign up and pay a ¥210 i-mode monthly fixed fee ($1.80) and the “packet communications charges.” When users view content sites (such as news and weather), an additional charge is incurred. Packet communication charges are calculated according to the volume of data transmitted per month not the communication time; therefore, users can spend unlimited time to locate the information they want. One packet, or 128 bytes, costs just ¥0.315 ($0.003), and i-mode e-mail costs only ¥1.05 ($0.009) per 20 Japanese characters (or 40 Roman letters). Customers also pay an i-mode information charge per month, ranging from ¥105 ($0.91) to 315 yen ($2.72) for each content provider site to which they subscribe (NTT DoCoMo, 2006e).
7. The DoCoMo’s Business model

        DoCoMo’s Osaifu-Keitai business model has been extraordinarily successful in Japan.  This is partly because of its outstanding convenience and its unique business model, and partly because it has been promoting beneficial alliances with a variety of partners.  These include content providers, overseas operators, ISPs, software developers and manufacturers.  The Osaifu-Keitai business model has not only helped DoCoMo increase customer reach and product scope, but has also value added to new revenue channels (NTT DoCoMo, 2005). 

  Key actors in mobile payment services are banks, mobile operators, customers, and merchants.  DoCoMo’s basic principle is based on the cooperation of DoCoMo, banks, and merchants. DoCoMo’s revenue streams can be derived from three channels as follow:

· DoCoMo charges each customer a fee for individual payment transactions made using the Osaifu-Keitai.  Additional charges are incurred by the customer’s bank. 

· DoCoMo is also charging a fee from its merchants or the beneficiaries, if they use DoCoMo’s reader devices. Since the banks are collecting a fee for a payment transaction from merchants, part of this fee belongs to DoCoMo and would be forward by i-Mode to DoCoMo.

· Besides charging a fee from a payment transaction, DoCoMo is charging its merchants for enabling them to sell products and services using “ToruCa”. Merchants can distribute their gift coupons, card information, and advertisements directly to customers through “ToruCa” (NTT DoCoMo, 2005).
8. Social Acceptance of the Wallet Phone in Japan
         Japanese people typically make many small cash purchases throughout the day at vending machines, convenience stores, and train stations.  Using a contactless payment transaction is an attractive alternative to using cash for these transactions of low monetary value (Lee, Daley, LeBoldus, & Ling, et al., 2004; Verhulst, 2006).  
         As of 2005, the number of DoCoMo “Osaifu-Keitai” service subscribers totaled 11.8 million.  At of the end of February 2006, DoCoMo maintained its lead position with 50.66 million mobile phone customers (New Media Review, 2006).  Since the use of the Suica card has already penetrated the Japanese market, and the use of mobile phones for accessing the internet has become prevalent in Japan, the multi-functional Osaifu-Keitai fits perfectly into the lifestyle of most Japanese people.  This is especially for those who already have a mobile phone and have been using the Suica card.

         The penetration of contactless payment solutions in Japan is closely related to the activities of East Japan Railways.  Since the company’s infrastructure encompasses half of eastern Honshu, train users can enter the train platform by waving the Suica (East Japan Railway’s transit card) at ticket gates in most of metropolitan Japan.  Millions of Japanese commuters use Suica smart cards not only at the ticket gate but also for a large range of other services (Taylor, 2005).  According to the statistics, over 5 million NTT DoCoMo contactless cards have been issued in Japan (Lee et al., 2004).  

          Several other factors also contribute to the acceptance of the wallet phone in Japan. Verhulst (2006) gives two reasons why Asian countries have accepted mobile payments: (1) Asia has traditionally been a highly cash-oriented society (Although recently, paying by credit card has becomes popular as well.), and (2) mobile telephones are more popular than fix-line telephones among Asian consumers.  Considering that Japanese usually pay by cash or by credit card, the concept of a wallet phone meets the needs of consumers.
         In order to overcome the risk of a low acceptance rate among Japanese and to encourage the mobile phone users to subscribe to the Osaifu-Keitai service, merchants offer points and coupon benefits.  Product item information is also advertised remotely and viewed on the handsets of these wallet phones (Philip Andreae and Associates, 2006). 
9. Will the Wallet Phone work in the US?
         Compared to our Asia counterparts, the U.S. is far behind in the use of these technologies.   In 2005, NTT DoCoMo Inc., claims that over 3 millions subscribers are using the mobile walled to make purchases at over 20,000 stores and vending machines (Meyerson, 2005)

         The wallet phone in the U.S. is currently being tested by several carriers.  It is expected that by 2010, half of all mobile phones will have wallet phone capability (Smith, 2006).  Organizations such as Obopay and PayPal now offer Americans the option to make market purchases via web-enabled phones.  Customers can make purchases, make payments and conduct transfers using their web-enabled phones.  Costs are typically associated with each transaction (Gibbs, 2006).

         The success of the wallet phone in Japan has led many mobile phone providers to consider the potential acceptance and success in the U.S. market.  The economic, social and legal structures in the U.S. are clearly unique and should be closely evaluated.  The SWOT analysis in Table 3 provides a comparison of the Japan and U.S. markets.
Table 3. SWOT Analysis

	Japanese Market
	U.S. Market

	Strengths:

· A large number of support business establishments
· Proven business model
· Established infrastructures
· Compatible (3G) phones are widely used

· High customer acceptance 

· Attractive discount bonus points
	Strengths:

· High prevalence of e-commerce.
· Sophisticated costumers who have willingness to try a new type of payment
· The widespread use of credit and debit cards or the cashless trend


	Weaknesses:
· Security

· Privacy
· The ease of use
· Relatively high usage costs
· Limited applications and web content
	Weaknesses:
· Inadequate infrastructures

· A few number of support business establishments

· Relatively high usage and switching costs
· Limited applications and web content

· Relatively low use of compatible mobile phones (3G)

· Security 

· Privacy
· The ease of use 

	Opportunities:

· The prevalence of e-commerce

· The widespread use of mobile devices

· The improvement in technology
· The high penetration of mobile phones
· The extensive use of credit and debit cards or the cashless trend
	Opportunities:

· The prevalence of e-commerce

· The widespread use of mobile devices

· The extensive use of credit and debit cards or the cashless trend
· Creation of value added alliances
· First mover advantage


	Threats:
· Possibility of high competition

· New technology
· Government regulations
	Threats:
· New technology
· Acceptance of users
· Government regulations
· Increasing prices of handsets



Steps are being taken in the US to promote the use of the wallet phone concept.  Motorola and MasterCard are working on creating a cell phone that works as a wallet. Several companies, such as Obopay, TextPayMe, Billmycell, and MyTango, have services that allow the user to pay for transactions using their cell phones.  These services are based on telephone calls which involve an electronic money transaction for things such as cab rides, take-out food, and e-tickets (Charney, 2004). 

         Nokia has already created a wallet phone based on near-field communication (NFC), a kind of RFID.  This model is similar to the Japan technologies.  Electronic cash transactions are made when the wallet phone is brought close to a NFC reader. The company Vivotech in Santa Clara, California has sold more than 160,000 of these NFC readers since 2005 (Lev-Ram, 2006).  
         Motorola, Samsung, Cingular and Nokia are all in the testing phase of using NFC technology in mobile phones.  Without the buy-in and participation of wireless carriers, the wallet phone could never succeed.  Experts expect the wallet phone to completely take off within the U.S. market by 2007 (Smith, 2006).  
10. Challenges of Implementation in the United States
         Unlike Asia, the U.S. has not had a wide acceptance of m-commerce or the use of the wallet phone. Tarasewich, Nickerson & Warkentin (2002) give the explanation that the legal, cultural, social, political and technical differences between the countries have led to the variation in acceptance. Much of the delay within the U.S. is simply an issue of supply and demand.  People in the U.S. use wireless devices far less than those in Asia and Europe.  For those Americans that do use the devices, they are using them for fewer, less complex tasks.  Americans have the tendency to do wide searches prior to making a web purchase.  The usability of wireless devices is not conducive to extensive searching.  Small key pads, slow wireless access, and lack of website compatibility all create barriers to the use of m-commerce within the U.S. (Tarasewich et al., 2002).

         The American lifestyle also contributes to the slow acceptance of m-commerce, specifically the wallet phone.  Many Americans have computer and Internet access both at home and at work, as opposed to the Japanese who typically only have a computer at work. Since the living space of Japanese is more limited than the living space of Americans, mobile devices are more suitable for the Japanese lifestyle. Wired Internet connections are relatively expensive in Asia and Europe, making the use of mobile devices more appealing in these countries. The pricing structure in the U.S. is the exact opposite to this, as a wired Internet connection is far more economical than the mobile pricing scheme (Tarasewich et al., 2002). 
         The preferred model in Japan has typically been the prepaid model.  As a high-cash oriented society, the motivation of the Japanese is different from Americans.  In the U.S., the trend for preferred commerce is by credit.  This brings the banking institutions into mix of players.  This presents challenges, as imposed regulations when handling the public’s money are much stricter than in Japan (Rockwell, 2006).  Security also then becomes a major challenge.  Proper authentication and encryption will be necessary to ensure consumer trust (Nobel, 2006).  An example of the societal trust differences here includes the issue of identity theft that is faced by Americans, something not present in Japan.

         Americans are notoriously the most demanding customers in the world, much different from our Japanese counterparts.  The commitment for carriers to enter into the customer-focused banking industry will present the need to reassess the way customers are handled and serviced.  The issue of becoming a step in the banking process and dealing with these ramifications is probably not on the “to do” list of many carriers (Rockwell, 2005).
11. Current Trends in the U.S.

        The time is right for alliances to be formed, as the initial development phase of the U.S. wallet phone is taking shape. A NFC consortium has now been formed, which will soon cause a number of partnerships to form. Consortium members include the major credit card association (MasterCard, Visa, AMEX, CHASE), along with those creating new handset technologies, NFC chip providers and mobile phone service providers, such as Spring, Sony, Nokia, Motorola and Samsung (Impact of Mobile Commerce, 2006).
        Credit cards companies are seeing tens of billions of dollars in transactions.  This presents yet another way of doing business.  Banks however are not completely on board with the idea, as navigating through banking regulations is difficult even for the banks (Rockwell, 2005).

        The NFC chip is not yet readily available, but will be soon and at a very reasonable price, approximately 20 cents per chip (Sutherland). Specific software and readers will be required to help facilitate transactions.  This will require participating retail outlets to upgrade their scanners at an additional cost (Nobel, 2006).  McDonalds Corporation and 7-11 retailers have already committed to these upgrades (Meyerson, 2005).  Visions of the future wallet phone not only include credit and debit banking functions but also the ability to wire money, maintain your checkbook, view websites and access software such as Quicken (Meyerson, 2005).

        The largest trial of the wallet phone is occurring between members of the NFC consortium, taking place at the Philips Arena in Atlanta.  This trial is introducing the Nokia 3220 handset with the NFC chip from Philips to approximately 150 people.  By passing the phone over the reader, users are able to purchase Arena products (Smith, 2006).
        Until now, there has not been a large push by mobile phone providers to embrace the use of the wallet phone concept.  With the increased success in Asia and other parts of the world, U.S. suppliers are considering the plunge.  The issue of infrastructure has been a major obstacle for the U.S. market but seems to be improving. Recommendations for the expansion of the wallet phone concept in the United States are listed below.
12. Recommendations for Future Development 

        Expecting that half of all handsets sold in 2010 will be m-wallet enabled, clearly this concept is one which should be fully explored.  The following recommendations will assist your organization in the successful implementation of m-commerce strategies, specifically with the development of the wallet phone in Hawai‘i.
12.1 Technological upgrades and revised pricing structures
        Many cell phone operators in the US, including Cingular, Sprint, and T-Mobile, are planning to build or lease WCDMA (3G) networks in order to increase calling capacity and generate more revenue by selling high-speed Internet access available via cell phone.  Some 3G network providers just as Cingular, Nextel, T-mobile and Verizon are expect to have access to all major markets, including Hawai‘i, no later than 2007 (Tilson & Lyytinen, 2006).
        The current model of using handset discounts to entice customers to subscribe to specific service providers may need revision.  The average price of the “Osaifu-Keitai” handset is $230-$270, compared to the average U.S. handset at $80-$150.  High costs of handsets may eat into the profits of U.S. operators.  Additionally, subscriptions to use the wallet phone technology will come at an additional cost.  Customers will need to subscribe on different plans at a higher rate.  
       Upgrades need to occur with retail partners to ensure the proper scanning devices are installed and adequately tested to ensure the facilitation of wallet phone transactions.  Given Hawai‘i’s unique environment, special attention must be paid to residents versus visitors.  With the potential explosion of this market, one could expect our visitors to be one of the largest customer bases for use of this technology in Hawai‘i.
       Ensuring compatibility between international and U.S. software and hardware is necessary to capture our visitor market.  As one of the largest credit spending groups, standardization is a key.  It is recommended that compatibility first begin with Japan, as Hawai‘i’s largest international market.   JCB is already one of the major banking players, DoCoMo has already established offices in Hawai‘i, and numerous retail groups rely heavily on the Japanese market, such as ABC Stores.
12.2
Alliances and partnerships

An alliance of cell phone companies, credit card companies, electronic payment system companies, Internet companies, retailers, reader/writer machine companies, and electronic cash machine distribution companies need to come together in order to create not only the wallet phone itself, but also the credit card payment system, prepaid electronic cash system, reader/writer machines, and electronic cash distribution machines. Furthermore, each retailer who wants to participate in the wallet phone system needs to have a reader/writer machine that will take the electronic cash from the wallet phone, credit the retailers system, and produce an electronic receipt.  These reader/writer machines need to go everywhere.  For example, in vending machines, at fast food restaurants, at convenience stores, at gas stations, etc.  An alliance of Japanese and American companies is recommended because one company cannot create this infrastructure alone. An alliance will also distribute the risk, which is high.  However, this new infrastructure will create new business opportunities.  We can see this in Japan where the infrastructure built around the i-mode system has created a huge, profitable cell phone-related industry.

        The most important component is the wallet phone itself.  Since NTT DoCoMo is the largest and most profitable cell phone company in Japan as well as the originator of the wallet phone, we recommend this company as one of the partners.  DoCoMo already has business experience in the United States, as they acquired the American cell phone company Guam Cellular in March 2006 with approval of the FCC (Mobikyo KK, 2006).   

        Despite this acquisition, we do not recommend that DoCoMo try to implement the wallet phone technology in the U.S. by itself, because a Japanese company with an experience of primarily operating in a Japanese environment will probably not be able to completely adjust to the cultural and economic differences in the U.S.  Since Cingular Wireless is the largest American cell phone provider (Furman, 2005), this company should pair up with DoCoMo, so that Cingular Wireless can combine its knowledge of the U.S. cell phone market with the technological know-how of DoCoMo.  The target customers are not only the 1.2 million Hawai‘i residents (U.S. Census Bureau, 2000), but also the roughly 7.5 million visitors who come to Hawai‘i every year (DBEDT, 2005).  A rental wallet phone could be offered to the American and Japanese visitors as well as to visitors from other countries. 

12.3
Proposed Payment Model
        The first way to make payments with a wallet phone is through a prepaid electronic cash service.  This service has three basic parts to it: the reader/writer machine, the electronic cash dispensing machine, and the electronic cash itself.  Specifically, the reader/writer is a machine that will take electronic money off the wallet phone, give the electronic money to the store, and issue an electronic receipt.  An alliance with a Japanese company and an American company will achieve this.  bitWallet, Inc is a prominent company in Japan that supplies an electronic money service called “Edy”. They could combine with the company Vivotech in Santa Clara, California, which has sold more than 160,000 of these NFC reader/writers since 2005 (Lev-Ram, 2006).  This technology should be compatible with Sony’s FeliCa technology, as Sony and Royal Philips Electronics combine forces several years ago to make this kind of technology (Sony Corporation, 2003).  These reader/writer machines can be installed in vending machines, convenience stores, retailers, gas stations, etc.  The potential market for these machines is quite large. In Japan, these machines cost about ¥10,000, which is around $1000 (Impress Watch Corporation, 2006).  These machines would hook up to a cash register at a store, just like a credit card reader hooks up to a cash register.  If we charge less than the credit cards do for the use of the electronic cash service, then the vendors will have an incentive to use the electronic cash service over the credit card service.
       Another part of the prepaid electronic cash service is the electronic cash dispenser machine.  For this machine, the user inserts real cash money into the machine, which charges the wallet phone the equivalent amount of electronic money.  This machine is very closely related to the reader/writer, as both machines are part of the prepaid electronic money service.  It is recommend the same two companies implement this technology: the Japanese company bitWallet, Inc and the American company Vivotech. Likewise, the electronic money service should be similar to the Japanese “Edy” system. These machines can be put at banks, retailers, and convenience stores.  Integrating it into the current ATM system would probably be feasible, as people could directly deduct the prepaid electronic money from their bank account, thus getting rid of any need for paper money.

        A second way to make payments with a wallet phone has already been implemented on some American cell phones.  This is the ability to charge a purchase to your credit card.  However, the current practice is to press the buttons on one’s cell phone in order to transmit a number that will charge your credit card.  The proposed type of charge would be created when a customer simply waves the wallet phone in front of a reader/writer.  This makes the transaction much simpler than having to punch in numbers.  Currently in Japan, Sumitomo Bank implements this type of wallet phone credit card service called “iD.”  In the United States, Motorola and MasterCard have been working on a system that allows cell phones to make secure wireless payments.  This system is called PayPass (Charney, 2004).  We propose that Sumitomo Bank and MasterCard team up to provide this service.  Profits would be made from the credit card charges.  However, similar to Japan, the credit card service should be designed so that Americans can make small charges on their wallet phone.  If this is done, then customers can use their credit cards to charge such things as drinks and snacks at vending machines.
        The third way to make payments with the wallet phone is using it as a debit card.  In order to create this service, it is proposed that Sumitomo Bank and Bank of Hawaii team up.  Bank of Hawaii was selected because it was “ranked as the top performing bank among the 150 largest publicly owned banks and thrifts in the U.S.” in 2005 (Bank of Hawaii, 2005).  The incentive for Bank of Hawaii to have a debit card on the wallet phone is that it will be a competitive advantage. 
        The fourth way to make payments with the wallet phone is using electronic coupons.  This is already being done in Japan with the ToruCa service, which is a system of machines in different stores that creates coupons and discount information.  These coupons can be transferred to other wallet phones as well (NTT DoCoMo, 2006b). Again, DoCoMo would be the Japanese company to help the US company with this technology, as they invented the service.  For a company that provides a similar service in the United States, First Data Corporation would be a likely partner.  In 1997, they worked with Microsoft on a system that allows bills to be sent over the Internet. The system also supports electronic coupons (Microsoft, 1997).
12.4 Tax-Credit Advantage

        The State Government of Hawai‘i currently gives very lucrative tax incentives for high-tech companies.  According to Act 221 and HB 2396, qualified high-tech businesses can receive "a full 100% return for investments up to $2 million per year" (Kamikawa, 2004).  This should help to attract these high-tech companies to Hawai‘i and reduce the risk of their investment as well.  Furthermore, the target customers are not only the 1.2 million Hawai‘i residents (U.S. Census Bureau, 2000), but also the roughly 7.5 million visitors who come to Hawai‘i every year, of which about 1.5 million are Japanese and about 5 million are American (DBEDT, 2005).  Note that these figures are based on visitor arrivals for the year 2005.
13. Web Site Usability Testing

        The usability test for our web site was done on November 12, 2006 by Subject #1.  The subject was asked for her overall impression of the web site, what was a wallet phone, if she thought a wallet phone would be useful in the US market, and suggestions for improvement.  After clicking on the technology section, her reaction was “I got to read all this?”  She wanted more explanation for several of the technical words such as “integrated circuit,” “smartcard,” and “proximity-enabled device.”  Several of the links did not work, as they have not been made yet.  When asked whether or not a wallet phone would be used in the States, the subject replied, “Yeah, why not.  People may leave their house without their wallet, but not without their cell phone.” The scrolling on the front page of the web site was distracting.  The subject said it would be better if she did not have to scroll. This would make it easier to see all of the links on the web page.  Using frames, so that all of the links to other web pages can continuously be seen, instead of having to use the “back” button on the Internet browser, is another suggested improvement.  
References

Bank of Hawaii. (2005). Bank of Hawaii Financial Performance Tops "Bank Director 
Magazine’s" List of 150 Largest U.S. Banks. Retrieved November 18, 2006 

from https://www.boh.com/about/newsroom/387_1145.asp 
Boyd, J. (2005). Here Comes the Wallet Phone. IEEE Spectrum, 42(11), 12-14.
Charney, B. (2004). Will your phone become your credit card? ZDNet News, Retrieved 

October 3, 2006 from

http://www.connect-tech.co.jp/english/newsrelease/20050720_48.htm 
Connect Technologies Corporation. (2005). "Osaifu-Keitai[TM]" can be used as a key! 

Sale of door locks that can substitute existing door locks manufactured to standard

specifications. Retrieved November 6, 2006 from

http://www.connect-tech.co.jp/english/newsrelease/20050720_48.htm 
Datamonitor. (2002). United States. M-Commerce Industry Profile, Retrieved January 1,
2002 from Business Source Premier Database.
DBEDT (2005). 2005 Annual Visitor Research Report. Department of Business, 
Economic Development and Tourism.  Retrieved November 13, 2006 from 

http://www.hawaii.gov/dbedt/info/visitor-stats/visitor-research/2005-annual-

 HYPERLINK "http://www.hawaii.gov/dbedt/info/visitor-stats/visitor-research/2005-annual-visitor.pdf" 
visitor.pdf
Economic Indexes. (2005). The mobile phone: competitive market induces improved  

            service. JETRO Japan Economic Monthly. July 2005, Retrieved November 9, 

            2006 from 

            http://www.jetro.go.jp/en/market/trend/index/Pdf/jem0507-3e.pdf
European Travel Comission. (2004). Markets by country: Japan. New Media Review. 

            Retrieved October 30, 2006 from 

            http://www.etcnewmedia.com/review/default.asp?SectionID=11&CountryID=65
Furman, K. (2005). Largest US Cell Phone Provider Supports Ban on Airplanes.   

Connected Home Media. Penton Media, Inc. Retrieved November 13, 2006 from http://www.connectedhomemag.com/blog/Articles/Index.cfm?ArticleID=46785
Gibbs, C. (2006a). Obopay unveils wireless fund transfer service. RCR Wireless News, 

           25(14), 6.
Gibbs, C. (2006b). PayPal charges into m-commerce. RCR Wireless News, 25(15), 3.
Impress Watch Corporation. (2006). NEC: EdyやSuicaなど6種類に対応した共用
型リーダーライター. [NEC: A reader/write machine compatible with six 

different types of prepaid cash services such as Edy and Suica.] Retrieved on 
November 18, 2006 from 
http://k-tai.impress.co.jp/cda/article/news_toppage/31184.html
Japanese Economy Division, (March 2005). Japan’s Mobile Content Industry. Economic 
           Report E-Newsletter. Retrieved November 9, 2006 from 
           http://www.jetro.go.jp/en/market/trend/industrial/pdf/jem0408-2e.pdf
Kamikawa, R. (2004). Hawaii Technology Tax Incentives HB 2396 CD1 (2004 

Legislation Session). High Technology Development Corporation. Retrieved
November 14, 2006 from 

http://www.htdc.org/files/2004-06-10_221-updates.pdf
Lee, R., Daley, P., LeBoldus, M., & Ling, C. (2004). The case for using mobile phones 

           for payments. Deloitte: Discussion paper. Retrieved October 2, 2006 from
           http://www.deloitte.com/dtt/cda/doc/content/ca_MobilePhones_DiscussionPaper_

           Nov2004.pdf

Lev-Ram, M. (2006). Turning Your Cell Phone into a Wallet. Business 2.0 Magazine. 

Retrieved November 12, 2006 from 

http://money.cnn.com/2006/07/10/magazines/business2/mobilecommerce.biz2/
Meyerson, B. (2005). Cell Phones Now Playing Role of Wallet. Retrieved on November 

            21, 2006 from www.livescience.com/technology/ap_050620_cell_wallet.html
Microsoft.  (1997). Microsoft and First Data Form New Company to Enable Consumers 
To Receive and Pay Bills Over the Internet.  Retrieved November 18, 2006 

from http://www.microsoft.com/presspass/press/1997/Jun97/msfdcpr.mspx
Mobikyo KK. (2006). FCC Approves Guam Cellular Acquisition. Retrieved November
18, 2006 from http://www.wirelesswatch.jp/index.php
Mobile Payment World. (2006). How far p2p can go? MPW Quarterly, 84. Retrieved 

June 28, 2004 from http://www.mobilepaymentsworld.com/pdfarchive.aspx  
Nguyen, Keaton, (2004). Keitai: the industry and its players. The journal for education, 
             community, and values. June, 2006, Retrieved November 9, 2006 from 
             http://bcis.pacificu.edu/journal/2004/06/nguyen.php
Nobel, C. (February 8, 2006). Motorola Announces Cell Phone as Credit Card – 

Again.  Retrieved November 20, 2006 from www.eweek.com/article2/0,1895,1923242,00.asp
NTT DoCoMo. (2004). NTT DoCoMo 2004 Annual Report. Japan. Retrieved November   

            9, 2006 from 

      http://www.nttdocomo.co.jp/english/corporate/ir/library/annual/fy2004/index.html
NTT DoCoMo. (2005). NTT DoCoMo 2005 Annual Report. Retrieved November 9, 

            2006 from 

      http://www.nttdocomo.co.jp/english/corporate/ir/library/annual/fy2005/index.html
NTT DoCoMo (May 2005), NTT DoCoMo Develops FOMA 901iS "Mobile Wallet" 

Series. Retrieved October 14, 2006 from:

http://www.nttdocomo.com/pr/2005/000664.html.
NTT DoCoMo (December 2005). Newsletter. Smarter Phones Require Smarter Solutions 

for Security. Retrieved November 9, 2006 from 
http://www.nttdocomo.com/about/publications/mobility/index.html  
NTT DoCoMo (2006a). i-Mode History. Retrieved November 12, 2006 from 

http://www.nttdocomo.com/services/imode/history/index.html
NTT DoCoMo (2006b). Annual Report. Securities and Exchange Commission. Retrieved 
           October 12, 2006 from http://www.nttdocomo.co.jp/english/corporate/

           investor_relations/referenc/form/pdf/200606.pdf
NTT DoCoMo (2006c). Global Expansion. Retrieved November 14, 2006 from

http://www.nttdocomo.com/services/imode/global/index.html
NTT DoCoMo. (March 2006). NTT DoCoMo fact book. Retrieved November 9, 

            2006 from http://www.nttdocomo.com/binary/about/facts_factbook.pdf
NTT DoCoMo (May 2006). Basic Procedures for Mobile Number Portability Announced. 
Press Releases. Retrieved November 12, 2006 from 

http://www.nttdocomo.com/pr/2006/001268.html
NTT DoCoMo (October 2006). Newsletter. Competition Strategy Emphasizes Stronger 

Handset Lineup. Retrieved October 2006 from http://www.nttdocomo.com
/about/publications/mobility/index.html
Peppers, D. & Rogers, M. (2004). Managing Customer Relationship: A Strategic 

           Framework.  NJ: John Wiley & Sons, Inc.
Philip Andreae and Associates. (2006). Why Japan and South Korea lead the world in 

           contactless payments. Selected Press Release As Smart Cards Continue to Emerge 

           in May 2006. Retrieved October 12, 2006 from 

           http://www.andreae.com/New_releases_of_interest/Selected_press_releases_2006 
           _May_htm.  

Rockwell, Mark.  November 15, 2005.  Mobile Wallet Still in the Pocket.  Wireless Week. 

Retrieved November 21, 2006 from www.wirelessweek.com/article/CA6283669.html?spacedesc=Features
Shukunami, T. (2005). The expanding market and the competition of the third generation 

              wireless telecommunications services in Japan. Keio Communication Review, 27. 

              Retrieved November 7, 2006 from 

              http://www.mediacom.keio.ac.jp/publication/pdf2005/review27/shukunami.pdf
Smith, B. (2006).  Goodbye Wallet, Hello Phone, Wireless Week.  Retrieved November 

21, 2006 from www.wirelessweek.com/article/CA6321122.htm/?spacedesc=features
Sony Corporation (2003), Near Field Communication Technology jointly developed by

Sony and Philips approved as ISO/IEC International Standard, December 8, 2003, Retrieved October 14, 2006 from http://www.sony.net/SonyInfo/News/Press_Archive/200312/03-059E/
Sutherland (Ed.). Near-Field Communications.  Retrieved November 22, 2006 from  

www.wi-fiplanet.com/columns/article.php?1471871
Tarasewich, P., Nickerson, R.C., & Warkentin, M. (2002). Issues in Mobile E-Commerce.  

           Communications of the Association for Information Systems, 8. 41-64.

Taylor, B. (2005). Mobile wallet takes off in Japan. BBC NEWS. Retrieved October 12, 

           2006 from: http://news.bbc.co.uk/go/pr/fr/-/2/hi/programmes/click_online/

           4384500.stm.
The Impact of Mobile Commerce (2006). More on E-Commerce.  Retrieved November 
            21, 2006 from  

            www.noec.crazyworksmedia.com/theimpactofmobilecommerce.htm
Tilson, D., & Lyytinen, K. (2006). The 3g transition: Changes in the US wireless  

           industry. Telecommunications Policy, 30 (10-11), 569-586. 
Turban, E., King, D., & Lee, J. (2006). Electronic Commerce 2006. NJ: Pearson 

           Educational International. 
US Census Bureau (2000). Retrieved November 13, 2006 from 

http://factfinder.census.gov/servlet/ACSSAFFFacts?_event=Search&geo_id=&_geoContext=&_street=&_county=&_cityTown=&_state=04000US15&_zip=&_lang=en&_sse=on&pctxt=fph&pgsl=010
Verhulst, F. (2006). Online Payments: Seeking Standards in a Changing World. 

           Robo Com Voorjaar.  Retrieved October 16, 2006 from: http://www.robobank.

           Com/Images/RobComVoorjaar06_gesl_tcm25-26405.pdf 

Wikipedia (2006a), Smart Phone. Retrieved October 14, 2006 from
http://en.wikipedia.org/wiki/IC_card. 
Wikipedia (2006b), RFID. Retrieved October 14, 2006 from
http://en.wikipedia.org/wiki/IC_card. 

PAGE  
1

