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Introduction


In 2004 the number of mobile end users by-passed the one billion mark with China, the United States, Japan, and Europe having the largest number of users proportionally (see Exhibit 1).  This tremendous growth of mobility in the 21st century is the result of improved global standards in cellular technology paralleled by the global adoption of mobility into our diverse cultures.  Voice has developed into a commodity with data services such as text messaging, e-mail, and the Internet becoming the new forms of communication over the cellular phone.   The utility of cellular phones has also changed as we take pictures, play games, and download television clips on the go in our pedestrian lives.  Teenagers are still leading the way in early adoption of these new uses of the cellular phone.  However, market penetration has reached the point of maturity in most regions so that young adults are taking advantage of the new standards in cellular technology.  The following paper will provide an overview of how cellular standards have changed over the years and how mobile societies have developed along with these standards.  The overview will concentrate on the three major cellular regions in the world that have had an impact on the progression of mobility technology: The United States, Europe, and Japan. 
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Exhibit 1
Source: Netsize Consulting, 2005

Brief History of Cellular Standards


When compared to other technical savvy regions of the world such as Europe and Japan, the United States has traditionally been viewed as a follower of cellular technology development.  Early decisions made during the progression of cellular standards have been detrimental towards the growth of mobility in each of these regions.  Over the past twenty-five years, the world has gone through three generations of mobile cellular standards.  The amount of investment and direction taken during the growth of these standards has had a direct impact on the growth of mobility within each of the regions.   

1st Generation Standards (1G): Analog 


With the creation of the micro-processor and digitization of control links between mobile phones and cell sites in the 1970’s, the first generation of cellular standards was developed around Analog technology.   In the early eighties, Europe was concerned with the issue that multiple standards were being developed across countries, but with no conformity.  Compared to the United States that concentrated on standards development within its own boundaries, Europe took on a different strategic approach of focusing on unification of its mobile growth efforts.  
 Nordic Mobile Telephone System (NMTS450):   
In 1981, the first multinational cellular system was developed within the Scandinavian countries of Denmark Sweden, Finland, and Norway.   Europe was already dealing with nine incompatible analog communication systems that were causing roaming difficulties across borders.  With strong government backing, the Scandinavian countries witnessed early success with its NMT standard.  This put the region in the forefront of cellular standards development and led Europe to focus on developing the next generation of cellular standards using digital instead of analog.

Advanced Mobile Phone Services:  (AMPS):  
On October 12, 1983, the Regional Bell Operating Company, Ameritech started the first American commercial cellular service in Chicago based on AMPS standards.   AMPS was developed along a higher 800MHz frequency and used FDMA (Frequency Division Multiple Access) technology for transferring information.   

During this period, the United States had little concerns over roaming issues and standards over North American boundaries compared to what Europe had gone through in its own region.  With the completion of the Bell System divestiture around 1984, new competition and new products escalated in the telecommunications industry.  However, the United States had already developed a strong system of landlines and had little economic incentive to focus its development beyond Analog standards during this time.   Also with little frequency available, the FCC’s heavy regulation of the airwaves would prove to be a hindrance in the progression of U.S. Cellular networks and technology compared to Europe.  

Total Access Communications Systems (TACS):  
Around 1985, the United Kingdom had developed TACS as a new national standard for its own region.  TACS was based upon the AMPS standards of using FDMA analog technology and was within the 800 MHz frequency range.  
2nd Generation of Standards (2G)

As the United States focused on developing its Analog standards, Europe looked toward starting a new technology and new radio band using Digital Standards.

Global System for Mobile Communications (GSM):  
Around 1982, The European Conference of Postal and Telecommunications Administration (CEPT) was formed by twenty-six national phone companies with the focus of creating a new uniform European wide cellular system around the 900MHz frequency range.   This new technology known as GSM used TDMA (Time Division Mulitiple Access) technology and had landline requirements for connection to ISDN.    By 1989 the European Telecommunications Standards Institute (ETSI) had pushed further the development of the GSM standards in Europe and in 1991 GSM began for commercial use globally.   The United Kingdom in 1990 utilized its access to the GSM technology and developed a Digital Cellular System (DCS1800) that worked with even higher capacity on 1.8GHz.  The United States took a similar approach of trying to catch-up with GSM technology and developed the familiar Personal Communication Systems (PCS1900) with a high capacity of 1.9 GHz.  Today, GSM is the number one global standard in cellular technology in the world and is used by 78% of mobile users.

TDMA – IS-136:

Known also as D–AMPs, the TDMA IS-136 standard was used as a digital enhancement on the heavily invested AMPS standards within the Americas and some parts of Asia.  Around 1990, North America had developed Interim Standard (IS-54) that was a dual mode digital cellular standard.  This standard would default to using Narrowband AMPS, but could convert analog voice channels to digital.  TDMA-IS-136 had increased capacity compared to FDMA by placing different parts of phone conversations on the same frequency.   However, the U.S. still had to have a larger number of base stations compared to Europe in order to use a higher frequency in a national region with limited frequency.  
CDMA IS-95 :  
Code Divisional Multiple Access (CDMA) was also developed during this period of 2G digital development.   An important feature was that it increased capacity by using the entire radio bandwidth.  Today, it is the dominant standard used mostly in Korea and parts of Japan..

Personal Digital Cellular (PDC)
 
Around 1991, Japan was developing its own standards using 1.5MHz that was known as Personal Digital Cellular (PDC).  Based on TDMA technology similar to GSM, it was meant to replace the three current analog systems of the nation.  In 1994, with the deregulation of cellular technologies that was dominated by NTT cellular division DoCoMo, cellular competition took off lowering the high costs of having a cellular phone.  This led to greater adoption of mobile phone use in Japan.  However, having its own national standard of PDC, Japanese cell users would find it difficult to travel and use their phones in other regions of the world since they were not compatible with GSM systems.  

Personal Handy Phone System (PHS) 

In 1995, Japan also developed a PHS digital system that was a cross between cellular and cordless phone technology.   As a cheaper alternative to PDC, it covered 1.9GHz frequency range, but was limited in coverage area.  It was basically a cordless phone that could be used to roam across a city, but did not work well in moving vehicles.   
3rd Generation of Standards (3G)

With the growth of mobile technology in the late 1990’s, there was also increased fragmentation of standards in the mobile market.   The International Telecommunications Union (ITU) decided to gather telecommunication industry leaders and national standard setting organizations to conceptualize the next generation of standards that was to be known as IMT-2000.  This was to become the third generation (3G) of standards that the global market would develop and would use up through today.  A few of the main goals that went along with the concepts of the International Mobile Telecommunications (IMT) standards were:
 

· Internetworking of Mobile Networks:   The standard would have five interfaces that could accept FDMA, TDMA, or CDMA technology
· Higher Transmission Rates:  The spectrum would be from 400MHz to 3GHz to be considered up to 3G standards and could handle 2Mbps stationary/ 384 Kbps moving.  In 2G standards, data transfer rates were only possible at 9.6Kbps to 28.8 Kbps.
· Convergence:   3G would be able to handle fixed, mobile, voice, data, Internet and Mobile services.   
· Global Roaming Seamlessly:  Mobile users would be able to use the same handset with the same number.   This is still an issue today, but has improved with mergers of phone carriers.  
· Affordability:  3G technology had to be affordable otherwise adoption would dwindle as dramatic improvements in digital technology took off.  
As a result these developments in 3G standards there would be faster communication services and improved non-voice cellular services that would cause mobile cellular technology adoption to reach critical mass.  
Global Packet Radio System (GPRS)

GPRS was part of an upgrade to the GSM standards and is known as 2.5G standards.  This standard handles 56Kbps data transfer that does well for e-mail, but not for bandwidth intensive tasks such as streaming video.   Most GSM networks handle GPRS standards today.  

EDGE 
EDGE standards is also considered an upgrade to existing GSM systems and can handle twice as much data transfer than GPRS with 100 to 150 Kbps. 
WCDMA (UMTS)
WCDMA or Wideband CDMA was part of the first 3G networks deployed in the world.  It required a new network infrastructure unlike its 2.5G predecessors that were simple upgrades to current systems.  Using Internet based packet data transfer standards, WCDMA is able to transfer data up to 220 to 320 Kbps and is highly ideal for non-voice data transfer that requires high bandwidth.  

CDMA2000 

CDMA2000 is a 3G upgrade of 2G CDMA standards.  It is highly used in Asia, the Americas, and some of Europe. Both CDMA2000 and WCDMA standards co-exist in Japan, but are not compatible with one another.  The capacity of these standards has led to mobile gaming to take-off in Korea and Japan. 
Impact of 3G

The availability of 3G has had a profound impact on the growth of mobile communications beyond voice applications.  With 3G voice costs becoming 1/5 as much as 2G standards; there has been a surge in the number of mobile customers in the past five years.  In 2004 alone there were 650 million handsets sold with estimates of 1.3 billion mobile phone users globally.
  There has also been an extreme growth in worldwide multi-media mobile services as a result of 3G technologies delivering greater high-speed data service capabilities.  Nokia, estimates that the digital entertainment and media mobile business will be up to $82 billion by 2008.
  
Those regions that have traditionally implemented new standards earlier on and have had insight to develop those standards to their local needs have had the greatest adoption of new mobile technology.   For instance, during the development of the 1G network standards in the 1980’s, Japan and Korea were slow in the progression of their cellular networks, but were superior in producing consumer electronics.  By having the insight that digital standards would be the future in cellular technology, they incorporated digital into the development of their cellular products.  This put companies like Panasonic, Sharp, and LG Electronics ahead of U.S. based Motorola when it came to the quality of 3G cellular products.  The reason was that Motorola had waited so long to switch from Analog to Digital in the 1990’s because the U.S. was concentrating on Analog standards.    

When the first 3G networks were developed in 2000, they were rolled-out in Japan and Korea.   Since these areas were ahead of the United States in the development of digital standards in the 1980’s, they are today even further ahead in multimedia cellular technology from the implementation of 3G networks.  The success of implementing mobile standards has to go along with society’s willingness to utilize these new technologies.  There is no other society in the world that can better depict how on a global scale we have grown into a mobile society than that of the Japanese culture. 
The Japanese Mobile Society

Japan has always been viewed as a culture that quickly adopts the latest technology and is not shy of the latest gadgets.   The remarkable speed of mobile technology adoption into the Japanese culture can be used as an example of why cellular phones, text messaging, picture phones, and the creation of 3G technologies have influenced our ever growing mobile culture.  
In 2004, Mizuko Ito of Keio University and the University of Southern California did a study on why mobile phones have been so accepted into the Japanese culture.   Her results found that the mobile phone has three main social characteristics:  it is Personal, it is Portable, and it is Pedestrian.
Personal Aspect 

In general, cell phones are considered personal items that are tied to an individual.  When one calls a cellular number, they are not calling a “house line” or landline, but that particular individual that belongs to that number.  In Japan the cell phone is viewed so much as an attachment of individual, that no one within a household would even think of answering a cellular that was not their own.  This idea of individuality has led to greater adoption rates especially for teenagers in Japan where owning a cell phone is seen as a right of passage and sense of freedom from parents.  This personal characteristic of cell phones could also contribute to the large number of pre-paid phones sold to young woman in North Africa where ownership of a cellular generates a greater sense of independence.  


With the limitations of space in Japan, mobile phones have especially taken off with young teenage girls in that region.   Customization and personalization of mobile phones are very common since the cellular is viewed as an extension of one’s identity.  Teenagers often decorate phones with special straps and accessories.  Ringtones and Wallpaper downloads are very popular as well.   Therefore, the individuality and personal nature of the cell phone has led to high adoption rates for teenagers.  

Portable Aspect  

The Japanese word for mobile is Keitai which means “Something you carry with you.” Mobile phones are seen as a way to get in touch with someone because of their portability of communications.  The common feeling towards mobile devices is that they are “Always On and Always with you.”
 Mobile phones have provided the capability to always get in touch with someone.  For teenagers, privacy has become a very important aspect of the cellular since it provides an extension of on-line social interaction that they are accustomed too.  This is why instant messaging, E-mail, and Internet access has led to greater adoption of text messaging and mobile usage among teenagers.   Portability and keeping in touch has, therefore, become a great influence on mobile adoption.  
Pedestrian Aspect

Cell phones are considered pedestrian objects to most users because they are used “on the move.”  The adoption of cell phones has made it a common everyday mundane item that most people have.   In fact, most cell phone use has been left to short-term engagements that are compared to a cigarette or coffee break.  When someone is waiting for someone they tend to use their cell-phone during this “in between” time.     

As a result, the functionality of the cell phone has expanded beyond making phone calls.  Camera phones and SMS messaging have taken off dramatically.  People tend to play games, listen to music, or even catch-up on news by downloading information on these portable devices during their “between time” or in transit to their next destination.  Therefore, adding utility to our pedestrian lives has led to greater adoption of cellular use as well.    
The concepts of Personal, Portable, and Pedestrian characteristics of the mobile phone can be found not only in Japanese culture, but in any culture that has grown to adopt the ways of our mobile society.  The cell phone has become an extension of us and it is the accepted way to keep in touch with one another.  The rate of adoption may vary by region, but these concepts hold true with any on the go society. 
Teenage Adoption


As with most new technologies, the rate of adoption of mobile phones and new cellular functionalities are higher for teenagers than for adults.   Exhibit 2 demonstrates that young teenagers are even more interested in advanced cell phone services than adults:

Interest in Advanced Cellphone Services by Age
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Exhibit 2


Source:  WSJ, Cap Gemini SA
Within the United States, 44% of 10 to 18 year olds own mobile phones.
  What is interesting is that this age group has strong subscriber loyalty.  77% of them are still using their first wireless provider, and only 11% plan on switching providers in the next six months.  The top reasons being to switch are better reception (20%), lower costs (19%), and persuasion from parents (13%).
 High mobile usage and acceptance of non-voice use of cell phones is very common among most teenage age groups.   However, young adults and adults over 25 that have more disposable income are starting to adopt more mobile data services.  On a global scale, 48% of 35 to 44 year old camera phone users reported they use photo messaging and 66% use text messaging.
 
It is the phenomena of text messaging services that has generated the greatest expansion of mobile data usage in the world.  This has been fueled by different social norms on different continents. 
SMS messaging

SMS or Short Message Services has traditionally been used for mostly Peer-to-Peer communication.  In mid-2004, Americans sent on average 2.5 billion text messages a month while mobile users in the UK averaged 72 million messages a day.
    SMS has become the number one non-voice application use of cell phones and accounts for 60% to 80% ARPU (Average Revenue Per User) for cell phone users.
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Exhibit 3
Source: ForceNine Consulting and Wirthlin Worldwide.

The growth of text messaging services is very similar to the development of the mobile culture within Japan.  Mobile messaging first became popular in the early nineties with Japanese teenage girls using pagers to send messages.   Pagers that were first used as business tools for companies turned into social tools for these teenage girls that came up with their own numeric languages to communicate with one another.  When pagers began to display callback numbers besides just beeping and pager subscription rates began to drop, messaging services took off with all teenagers.  By 1993, teenagers and young adults comprised 70% of new subscriptions.  By 1996, 49% of middle and high school students had a pager.
  


The reason for this growth was the individuality that the pager represented.  Messaging was tied to the person you were communicating with and it was a rather inexpensive way to text message.  SMS services became part of the PHS standards (Personal Handyphone System) which then moved onto cellular services.   With non-voice services being so widely utilized this eventually led to the mobile internet and expansion of cellular use for non-voice applications.  The mobile internet was a changing point that caused rapid adoption for text messaging.   Before mobile internet, text messaging subscribers were limited to only sending messages to common subscribers of the same provider.   Mobile internet provided a connection across providers and services such as i-mode were developed so that SMS could take place between most terminal types and service providers.  

The growth of SMS in Japan is an excellent example of how teenagers have had an impact on the development of new mobile technologies.  The phenomena of SMS adoption can be summed up by Mizuko Ito’s study with the following statement:


“Young girls’ communication cultures took up a technology in a unique way and piloted new social practices, which in turn informed the design of new technologies, which embodied these sociocultural innovations.  In turn, these technologies (such as text-enabled PHS and cellular phone) became ambassadors for new social and cultural practices in a broader cut of the Japanese public.”
  
In essence, teenage girls took a business tool of communication and turned it into a social tool of communication.   As text messaging grew with the youth population, it expanded beyond age and gender.  These teenagers that started off as heavy text messengers in middle school and PHS subscribers in high school quickly adopted mobile Internet use when it became available. Therefore, the timing and development of the technology was also critical with the adoption of SMS services.  

Text Messaging also fits well into the pedestrian life the Japanese individual.    On trains where cell phone use is heavily regulated, text messaging has become a norm for silent communication.   With households being overcrowded, most teenagers socialize on the streets using their cellular phones to exchange messages and quickly catch-up with one another.   Text messaging has become a less expensive and more private extension of social communication when inside the household as well.  
Value Added Services

The lower cost of text messaging communications has had an impact not only on the extension of social communication, but also on the way we do business.  Through value added services text messaging can also be used as a tool for commerce. These types of services are the main reason why SMS has become so popular in the Philippines:
Average Number of Text Messages Sent per Month per Subscriber 2003
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Exhibit 4


Source: The Economist; Art; CTIA


On Average, Filipinos send more text messages on a monthly basis than any other country in the world.   38% of sales in the cellular market come from text messaging compared with 1% to 2% in the U.S.
    The reason behind this is that cellular operators in the Philippines have introduced mobile-phone based cash remittance services that allow for money transfers by text services.   Consumers convert cash to electronic credit by having selected retailer’s “top up” or load credits onto their phones through SMS.   When the consumer wants to pay for something they simply transfer credit to the retailer’s account via text messaging.   This type of money transfer can occur at any retailer that provides operator’s cash remittance services.  For example, a consumer can go into McDonald’s, have money transferred to their phone from a Hong Kong remittance company, and pay for a Big Mac at the same time.    It ends up being faster and cheaper than paying for a normal wire transfer.

As a result of the high acceptance of SMS services, mobile phone sales have increased in the Philippines.   Globe Telecomm, Inc of the Philippines predicts that 50% of the population will be sending text messages on cell phone services by the end of 2005.
  Therefore, the extension of mobile functionalities has made voice services more of a commodity and text messaging the more utilized service.   Text messaging has also taken off more in Europe than America because of cost savings.  
Europe versus American Mobile Culture

On average, European’s tend to text message a great deal more than Americans (see Exhibit 4).  The reason for this is attributed to differences in standards development and cost savings.  GSM is the dominant cellular standard utilized throughout the European Union.  Since SMS services has always been included in GSM standards, Europe has had a higher penetration rate of 80% when it comes to text messaging. Compared to the U.S that has three incompatible systems, in Europe there is less sputtering cellular use and less of a need for fixed land lines in order to get service in remote areas such as farms.   The European Commission has also played an active part in promoting mobile services which has helped develop standards faster.   In United States on the other hand, the FCC and the government have allowed the market to decide standards.   This has caused the U.S. to lag behind in cellular development as Europeans have continued to work together to provide better cellular standards.    

With the promotion of mobile development throughout Europe, the progression of the mobile cultures has also varied between the two continents.   One characteristic of the European mobile culture is that Europeans are not as voice-mail driven as Americans.   Instead of returning calls only if you leave a message, Europeans tend to call back when they have seen a missed call in their call logs.   Europeans are also a little more open in their cellular use than Americans and often give out their cell phone numbers on their business cards.  The differences in mobile etiquette and portable technology comfort levels have led to faster cellular development in the European Union.  
In general, Europeans tend to talk less, but text more compared to Americans.  The rationale is that price affects behavior.  European phone plans are often pay by the minute services where you must pay for mobile services for both fixed line and cellular use.  Compared to the United States there are more limited payment packages available in Europe.  American carriers tend to offer packages through an allotment of minutes for a monthly fee.   With high market competition in the U.S. between carriers, there are greater offerings nationwide including special call plans for nights and weekends.    In Europe packages are limited especially geographically.  Mobile phone companies can charge as much as one Euro per minute to send and receive calls abroad.  However, text messaging services is less expensive than the U.S.  Within your home country, European mobile users usually pay nothing to receive text messages compared to the U.S. where mobile SMS users must pay to send and receive text messages.  As a result, Europe has had a higher growth rate in text messaging compared to the U.S because SMS saves money over dialing the normal phone call.  

It should also be noted that Europeans are more prone to switching phone companies because of lower switching costs and common GSM standards across carriers.  SIM cards (Subscriber Identity Module) that identify the mobile user with the particular phone can also be swapped out more easily with European phones.   Travelers going abroad often buy SIM cards to use locally with a new number in order to receive calls for free.  In the U.S. there are higher switching costs for phone companies and since SIM cards go with particular phones it is more difficult to swap out.  
Overall, the benefits of having more unified cellular standards in Europe, but higher costing phone plans has led to greater adoption of text messaging services compared to the United States.  However, SMS services have grown substantially in the United States following European trends.  It is estimated that 34 million Americans currently use SMS services and will continue to grow along with other data transfer services.
 
MMS – Multi-Media Messaging Services
With the advent of 3G standards, a richer version of SMS messaging services known as Multi-Media Messaging (MMS) has been introduced into the mobile market.  These messaging services combine text, sound, images, and video.  Today it is mostly used for sending photos with messages for Peer-to-Peer (P2P) interaction.  However, new commercial businesses are starting to arise from MMS opportunities.  For example, in Britain’s Yospace you can send personal blogs to one another over the phone.  They have gone as far as starting modeling contests on-line where candidates send in phone photos of themselves and users logon via the internet to vote for their top model.
   MMS, however, has not taken off like SMS due to the complexity of use and services.  Being twice as expensive as SMS, there are high cost barriers to overcome compared to the inexpensive and simple use of text messaging.  Also, the lack of consumer knowledge of services available has kept growth in this market at a slow pace. 
Entertainment Mobile Services

Beyond messaging services, mobile carriers have utilized the increase in data transfer rates brought about by 3G standards to extend entertainment services to mobile users.   Phone manufacturers are now cramming extended features into phones such as music, video, conferencing, and MMS.  LG Electronics of Korea, seems to be ahead of most European manufacturers with its U8120 phone that is widely used in France, Germany, Spain, and Hong Kong.
  Asian manufacturers that have better experience with audio/video miniaturization into consumer friendly products are expected to lead the development of entertainment oriented phones. Combined with the extension of 3G services there are number of mobile entertainment services that are expected to grow in the next couple of years.

Mobile Ringtones and Music


Mobile Ringtones have grown to be the second most widely used mobile non-voice services just below text messaging (see Exhibit 3).  As witnessed in Japan, the growth of personalizing your phone has led the push in this market for higher quality ringtones.  In 2004, the world-wide ringtone market reached $3.5 billion.   By 2007, it is predicted that this figure will grow to a $5.2 billion business in Europe and Asia, and a $1 billion business in the United States.
  The most popular new feature in phones is downloading digital music and MP3 Digital sounds.  With the MP3 market growing from the maturity of Apple’s Ipod, extending these features to cellular phones could provide for competition to downloading music services.   However, issues with battery life are sure to arise as manufacturers try to cram these extended mobile features into cellular phones.  
Mobile Gaming

Mobile gaming is also on the rise as more advanced graphics and miniaturization of interactive services are on the rise from 3G standards.  The Asian market leads the world in the adoption of mobile games with revenues distributed in the following manner: 

	Asia-Pacific wireless gaming revenue by country

	Country
	2003 (%)
	2008 (%)
	CAGR (%)

	Korea
	72.5
	41.7
	25.7

	China
	20.1
	40.3
	61.4

	Australia
	2.6
	7.4
	72.9

	Thailand
	2.1
	3.6
	56.4

	Malaysia
	0.3
	1.7
	107.2

	Philippines 
	0.4
	1.4
	77.7

	Hong Kong
	0.7
	1.2
	57.9

	Taiwan
	0.7
	1.0
	51.9

	Singapore
	0.5
	0.9
	57.2

	India
	0.1
	0.8
	128.0

	Total (US$)
	237.4
	1,297.10
	40.4

	


Exhibit 5

Source: IDC Asia-Pacific, 2004
Korea has the largest gaming market with 73% of the industry’s revenues mostly due to 3G technology being very mature in this region.  Not as popular as ringtones and mobile music, the wireless industry earned over $350 Million from mobile games in 2004.   With a Compounded Annual Growth Rate (CAPR) of 40% this market is expected to grow to an $1.3 billion industry by 2008 (see Exhibit 5).
   However, Sony’s release of the PSP portable game system and movie player may take away from this market as the company concentrates its efforts on providing high quality gaming services with large enough screens for the consumers to enjoy.  
Streaming Media


3G technologies has also made digital television on handsets another marketing opportunity for mobile carriers.   Today, the two main formats that exist for video on mobile phones are 3GP/MPEG4 industry standards and Real video, a popular proprietary format created by Real Networks.   VerizonWireless just introduced in the beginning of 2005 V-Cast services which allows mobile users to download five minute videos of news programs, sports clips, or music videos.  Downloading customized videos has its limitations since it is not live programming.  Users can only choose from selective programming and the video quality is in its early stages of development.  If live streaming video becomes more available through 3G standards then we may see digital television begin to grow in the market.  
SmartPhones:


The use of SmartPhones is expected to grow as well with the adoption of 3G standards.  Smartphones are programmable phones that combine voice calling services and messaging with built-in personal organizers and multimedia functions.  In 2003, SmartPhones accounted for only 3% of mobile phone sales.  However, global annual sales of SmartPhones are expected to grow 89% from 14.6 million units in 2003 to 27.6 million units sold by the end of 2004.
  The programmable operating systems that go along with these SmartPhones have led to high competition among software providers in the handheld market.   British based software consortium Symbian dominates the market with over 60% of mobile SmartPhones carrying the Symbian Operating System followed by Microsoft (14%), Palm (14%) and other software companies making up the rest.
   Nokia’s partnership with Symbian has allowed for this penetration in the market, but for Smartphones to take off more they will need to provide lighter weight and less expensive versions into the market.  

Overall Mobile Penetration


Mobile penetration in the global market has started to reach a mature phase in many technology developed countries:
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Exhibit 6


Source: Netsize Consulting, 2005

With markets maturing, mobile penetration is now expected to grow in countries with developing economies as well.  It is predicted that 80% of new subscriber growth will occur over Africa, South Asia, Eastern Europe, and Latin America.
   Telecomm standard associations like the GSM Association are helping to promote this expansion by requesting phone manufacturers to come up with inexpensive cellular phone solutions for developing countries.   The GSMA is already working with local operators such as Bharti Group (India), Oracscom Group (Egypt) and Turkcell (Turkey) to go over proposals for inexpensive phones from manufacturers.  So far, Motorola has been able to meet these standards by producing a phone that will cost less than $40.  Other European companies such as Alcatel that is based in Paris, has already seen high mobile network sales in Africa.   Success has been based on operators introducing equipment with limited features that are upgradeable later on as networks and services progress with the developing economy.   Already Alcatel has won over contracts to migrate 3G services to Africa through Nigerian Globalcom.  This demonstrates that growth of 3G standards will be even possible in third world countries as well.  
Future Development:


Today, voice service over cellular technology has become a commodity.  SMS services will remain the main method for delivery of messages due to its universal acceptance and simplicity.  With the increase of data transfer rates from 3G standards, entertainment services will be the next main business for mobile operators.   Companies are looking more toward direct selling methods taking advantage of mobile internet expansion; however, on-line issues such as increased SPAM may become concerns for mobile users.  Value added services such as SMS cash remittance services are doing well in areas like the Philippines, however, security concerns of most Americans will hamper the adoption of such services in the U.S.  For now, entertainment services will be the main focus and teenagers will lead in the adoption of these services.  
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