
 

 
 
 

CELL2CELL: THE CHURN GAME 
 

It was a cold and cloudy morning at Cell2Cell Headquarters as Sarah A. Stanford headed to her cubicle 
holding a cup of cappuccino in one hand and a bulky database manual in the other. Although a veteran in 
the database marketing field with a doctorate in Statistics, her new assignment was more challenging than 
she had imagined. Churn Management in the wireless industry was really complicated, but Sarah was 
excited to be working on perhaps the most important marketing issue facing Cell2Cell, one of the leading 
providers of cellular telephone service. 
 
Sarah’s mission, as described by her boss, Charles R. Morris, was to (1) develop a statistical model for 
predicting customer churn, (2) use the model to identify the most important drivers of churn, and (3) with 
these new insights, recommend a customer churn management program to the CBM (Customer Base 
Management) Group.  
 
Sarah always felt comfortable dealing with data crunching, so she wasn’t afraid of the first two tasks.  But 
the third task, developing the churn management program, was a different story. This would require her to 
combine her analytical and creative skills to devise a churn management program that would reduce the 
number of customer defections. 

 
 

 
INDUSTRY BACKGROUND1   
 
The cellular telephone industry has always offered a compelling value proposition:  convenient, mobile 
telephone service.  The industry started inauspiciously in 1921 when the Detroit, Michigan Police 
Department first used a mobile radio in a vehicle.  This system, as well as the others that followed, 
suffered from the same problem – lack of bandwidth.  This meant that the radio frequency at which these 
telephones communicated could only support a limited number of telephones.  In order for mobile 
telephone service to become a consumer product, this 1st generation or “analog era” needed a 
technological breakthrough. 
 
That breakthrough came in 1983 with the first United States application of cellular telephone service in 
Chicago, Illinois.  Cellular technology set up a honeycomb pattern of transmitters in a given service area.  
Cellular phone users were transferred from one transmitter to the next as they traveled through the service 

                                                 
1 See Appendix 1 for a more extensive industry history, including a description of the most recent “3G” technology. 
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area.  Although each honeycomb could handle only a limited number of users, the capacity of the system 
was multiplied because each honeycomb had to support only the customers who were within its borders.  
Advanced switching equipment made the “hand-off” technologically feasible and seamless to the user. 
 
The cellular telephone network increased capacity significantly and by 1987 there were 1,000,000 “cell 
phone” subscribers in the US.  However, even that system soon began to be saturated.  The answer was in 
digital transmission technology, the 2nd generation of mobile telephone service.  Digital technology 
increased capacity at lower costs and higher reliability.  It was based on “slicing” each telephone call into 
digital segments.  Different segments from different users could be mixed in the system for efficiency 
purposes, but then re-combined as they were transmitted to the receiving customer. 
 
The digital era took off in the 1990’s and heralded widespread use of cell phone service.  By 2001, there 
were an estimated 128,000,000 subscribers in the US. 
 
 
THE CURRENT CELLPHONE INDUSTRY  
 
Industry Structure 
 
During the late 90s, the number of subscribers doubled every two years, wireless stocks grew as fast as 
those of many dot-coms, and IPOs raised record amounts of money. These vertiginous events shaped the 
new telecommunications landscape we know today (Exhibit 1– US Wireless Industry Statistics) 
 
However, recently things changed dramatically as industry growth began to level off. Growth in new 
subscribers went from 50% yearly to 15%-20% in 2002 and analysts predict a meager 10% for 2003 and 
stabilization in the low single digits by 2009 (Exhibit 2 – Wireless Penetration).   The first victim in this 
scenario was the ARPU (Average Revenues per User).  Companies enticed new subscribers by offering 
them “better deals” while sacrificing margin. Before long, roaming revenues (fees a company receives 
when another carrier’s subscriber utilize its network) had become the most important ARPU growth 
engine. Unfortunately this source of cash didn’t last long.  Recent statistics showed that in spite of an 
increase in minutes of use, US roaming revenues consistently have declined approximately 5% year to 
year (Exhibit 3 – Roaming Services).  
 
With high-margin revenues relegated to the history books, wireless carriers focused their efforts on 
expanding their geographic availability, lowering their service costs and ultimately offering competitive 
rate plans. This was accomplished through a wave of mergers and acquisitions.  Whereas in the early 
years, there were upwards of 60 wireless carriers, now only six compete for 80% of the cellular pie 
(Exhibit 4 – Market Share).  Price competition however is still fierce, especially since AT&T Wireless 
launched the first “one-rate” calling plan in the US.  But as a result of all this activity, cellphone usage 
exploded (Exhibit 5 – Minutes of Use). 
 
The transition from high growth to maturation has changed the way investors evaluate wireless carriers. 
After the huge disbursements in network equipment and spectrum licenses, the market has raised doubts 
about wireless returns.  As a result the S&P Wireless/Cellular index dropped 24.7% in 2000 (versus a 
21% decline for the S&P 500) and start-ups found it increasingly difficult to get venture capital financing. 
 
Cognitive of the importance of a firm’s customer base, Wall Street is now using four quarterly metrics to 
evaluate a carrier’s performance: (i) Net Additions, (ii) ARPU (Average Revenue per User), (iii) CPGA 
(Cost per Gross Addition) and (iv) Churn (Exhibit 6 – Wall Street Metrics Glossary).  
 



Cell2Cell: The Churn Game -SE 01 p. 3 
 
 
The Customer is King 
 
Responding to Wall Street, wireless carriers have begun to “manage” their customer base.  This involves 
three main areas: Acquisition, Development and Retention (Exhibit 7 – CRM Spending). Companies 
realize that the customer acquisition side is more limited than in the growth years of the 90’s, but still use 
price and service deals to attract new customers, usually now at the expense of a competitor. On the 
development side (maximizing ARPU), they have developed and targeted new services.  Some of these 
are attractive to customers, but the lack of a significant “killer app” has lessened the effectiveness of this 
strategy. Not surprisingly, attention has focused on retention, minimizing the number of customers who 
defect to another company.  These defections are called customer “churn.” 
 
Managing customer churn presents its own set of challenges.  According to a study conducted by J.D. 
Power and Associates, nine out of 10 cellular users have switched carriers at least once in the last five 
years. Last year the industry average annual churn was 20%-25%, or 2% per month, a number that in any 
other industry would be considered tragic. There are many reasons a customer might think of churning, 
and the switching cost for translating that desire into action is relatively small due to: (i) variety of 
companies, (ii) the similarity of their offerings and (iii) the cheap prices of handsets. In fact, the biggest 
switching cost, “number portability” (not allowing customers to hold on to their cell-phone numbers when 
they switch providers), is likely to change in the short term. A recent Harris Interactive study showed that 
when number portability is introduced, the churn rate might jump to the 3% range. 
 
The most common effort to manage churn today is the Reactive Retention Program, where company 
representatives attempt to convince customer to stay at the exact moment they are calling to leave the 
company. The positive side of this initiative is that the “marketing efforts” (and the subsequent discounts 
or specials) are offered only to those customers who have decided to leave the carrier. This enables 
companies to efficiently focus their marketing-dollars and also to tailor an offer to the customer’s needs. 
However, these programs are by definition reactive and the representative has to perform a “rescue 
mission” on a subscriber who is already unhappy to the point of churning. Another downside of the 
reactive approach is that the marketing actions are not building loyalty and commitment to the brand; 
instead they are generating a mercenary-type of attitude that only secures the relationship until another 
carrier offers a better deal.  
 
As a result, the big challenge these days is to increase customer’ loyalty before subscribers decide to leave 
and to aim efforts at customers who are at risk of churning. What if carriers were able to discover which 
clients are more susceptible to leave the company before they decide to call? Companies could then 
totally change the retention approach from reactive-type to a proactive-type.  
 
This need for a Proactive Retention Program has made Predictive CRM (Customer Relationship 
Management) and Churn Modeling the new buzzwords in the cellular sector. Traditionally used in 
industries like credit cards or catalog-retailers, the introduction of predictive modeling techniques and 
technologies in the telecommunication industry allows carriers to determine which customers are most 
likely to churn and to target them with appropriate actions to decrease that likelihood.  
 
A “Churn Model” analyzes the history of customers who have churned and those that have stayed and 
determines the probability that a current customer with a particular profile will churn. The process of 
sorting customers by their probability of churning is known as “scoring”. Some churn models can identify 
customers who are five to 10 times as likely to churn as an average customer.  In general these models 
have two main uses: (1) understanding the factors that influence a customer to churn and (2) identifying 
customers for whom these factors make it likely that they will churn.  For example, if the model shows 
that customers in a certain geographic region were more likely to churn, the carrier could take steps to 
improve reception clarity in that region, or target an advertising campaign to the region.  
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There are two essential requirements for churn models.  First, the model should be clear, understandable 
and accessible by marketing managers. A model that can only be understood by a statistician generates 
communication gaps that limit the use of the model for designing the appropriate marketing actions for 
retaining a customer. Second, a churn model is only as good as the historical data on which its predictions 
are based.  Hence, churn management requires a frequently updated, extensive database, i.e., heavy 
investment in information technology. 
 
In conclusion, effective churn management is becoming a matter of survival for cellular carriers.  One 
way to address the challenge is through a Proactive Retention Program, whereby customers with high risk 
of churn are identified ahead of time and targeted with appropriate marketing actions.  Churn modeling 
offers the promise of facilitating that effort. 
 
CELL2CELL 
 
History 
 
Cell2Cell is the 6th largest wireless company in the US, with approximately 10 million subscribers. It 
serves more than 210 metropolitan markets, with more than 2900 cities and communities, and covers 
nearly all 50 states. Starting as a small family-owned company, Cell2Cell grew exponentially thanks to 
wise and consistent decisions and powerful market vision. Today, it employs nearly 20,000 employees 
and has one of the largest retail store networks in the country. 
 
Aggressive management and a skilled engineering department helped the company make the correct 
investment decisions and the best technology implementations with efficient capital expenditure. The 
company went public in 1992. Immediately after, its stock price skyrocketed and increased Cell2Cell’s 
power to enter its most ambitious mergers & acquisitions period. The second turning point appeared in 
1992 with the FCC auction of new digital service licences, when it surprisingly won 18 major trading 
areas (MTA). From that moment on and fueled with major public and private funding, Cell2Cell began an 
expansion process that led to today’s company. 
 
The greatest strengths of the firm are its network infrastructure and marketing. The company launched an 
aggressive network partnership program through which affiliates expand the company’s coverage by 
offering Cell2Cell service in their service areas. In this way, the company secured coverage with its own 
network in the primary markets while the affiliates brought service to secondary markets.  
 
On the marketing side, the company built a large distribution system of stores throughout the country, 
making Cell2Cell phones and services available in more than 8,000 retail outlets, including more than 150 
Cell2Cell retail stores. The company’s products can also be found at Best Buy, CompUSA, Wal-Mart and 
OfficeDepot. Recently, the firm struck a deal to make its services available online through Barnes & 
Noble. Cell2Cell marketing campaigns are primarily focused on brand recognition, coverage and quality 
of service. They tout the reach of its national network using mass advertising media such as television, 
radio and print ads. Additionally, Cell2Cell’s hallmark has always been its customer service. The 
company has received many awards recognizing its outstanding customer satisfaction.    
 
Like many competitors, Cell2Cell is vulnerable to the current state of the stock market. The company has 
recently cancelled a large stock offering and is currently focusing on other ways to generate funds. Also 
involved in the 3G race, Cell2Cell feels the financial crunch from investing in the requisite network 
infrastructure. Additionally, the company has recently reported a decrease in customer acquisition and a 
light increase in customer churn.  This has created even more pressure Cell2Cell’s marketing managers. 
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The Marketing Organization 
 
Early in its history, Cell2Cell created a Marketing Department for developing and executing a customer 
strategy. The team was responsible for devising adequate service plans, setting up the pricing structure, 
choosing the handsets to be launched and laying out the advertising and promotion plan. From a customer 
management perspective, the initial mission for the marketing department was customer acquisition. 
 
To acquire customers, the Marketing Department didn’t apply any kind of one-to-one techniques. Rather, 
they used mass marketing. The objectives were to (i) build the Cell2Cell brand, (ii) position it as the first 
choice and (iii) generate visits to its affiliated retail stores. Lately, the unit recognized that using some sort 
of segmentation might improve the performance in each campaign. but they traded off campaign 
efficiency for awareness and reach. 
 
While the demand for wireless services grew, this approach worked very well. In 1999, Cell2Cell was 
able to grow its customer base by 121% over year-end 1998, amounting to an addition of more than 3 
million customers for the year. Nonetheless, this mass marketed acquisition approach started failing in the 
dawn of the new millennium. As the acquisition process became more competitive, the firm was not able 
to meet the new subscriber goals. In fact, the simple equation of New Additions minus Exiting Customers 
(a.k.a. Net Additions), which had always been extremely positive, fell into the red. Cell2Cell management 
realized that a change should be made.  
 
It was evident that Cell2Cell had to focus more on customer development and retention. With that in 
mind, senior management  took the development and retention responsibilities from the Marketing 
Department and transferred them to a new department called the Customer Base Management Group 
(CBM Group). This new structure would allow the Marketing Department to continue its focus on 
acquisition while the CBM Group would concentrate on retention and development. 
 
The new department was divided into four units: Business Subscribers, Consumer Subscribers, Customer 
Care and Database Marketing CRM. The first two units are responsible for three main tasks: (1) Generate 
revenue by enticing current subscribers to consume more of the products they have (increase voice 
minutes, additional handsets, etc.), (2) Cross-sell and Ups-sell products (add more features to their plans 
or add different products like wireless web, etc.) and (3) Devise the strategies to reduce churn. The 
Customer Care unit is the main contact point for subscribers and they received an average of 1,000,000 
calls a day. All the information from these transactions was available to the other units through the firm’s 
database systems. Finally, the Database Marketing CRM unit was responsible for analyzing Cell2Cell 
subscriber data and devising direct-marketing programs. Additionally, they fed the Customer/Business 
units with relevant information so that they can better target their marketing actions. 
 
The re-organization enabled Cell2Cell to stabilize net additions not only by improving the customer 
“hunting” through the Marketing Department but by reducing churn from the CBM Group.  
 
The Database Marketing CRM Unit 
 
Charles R. Morris had worked in the telecommunication industrys for more than 7 years and had 
extensive experience in database marketing. His first job at a small catalog retailer consumer research 
department acquainted him first-hand with many state-of-the-art datamining technologies and allowed 
him to apply them to challenging marketing problems. After four years of successfully managing direct-
marketing projects, a college friend who was working for a regional wireless company offered him a 
position as a direct-marketing manager. Charles accepted the proposition and began developing one of the 
first database-marketing strategies in the sector. One of his achievements was supporting the marketing of 
wireless devices and services among teenagers; this earned him a “Best Innovation Award” from the 
Direct Marketing Association. He also learned from friends at database and software start-ups, and this 
helped him become one of the pioneers of database marketing in the wireless industry.  
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In the late nineties, at the peak of customer acquisition in the cellular industry, Charles asked one of his 
employees to calculate how many customers were leaving the company. A couple of days later, he was 
startled by the results, a little more than 5% of the subscribers were leaving the company every month! 
That meant that more than half of the customers beginning the year with the company were gone by the 
end of it! Charles was aware that the huge annual acquisition rate of the company more than compensated 
for this loss. Nonetheless he thought that there was an important warning embedded in that figure. He 
presented his vision to top-management with a proposal to devise a Customer Churn Unit, but the project 
was turned down on the basis that “new customers” are the center of the strategy and “there are many 
years ahead until we start worrying about churn”. Charles was disappointed with this decision. 
 
A year later, a Cell2Cell board member became aware of Charles’ work and ideas about customer care, 
and offered him the head position at the Database Marketing CRM Unit. Charles saw the offer as an 
excellent opportunity to start tackling new problems from a fresh perspective, and so joined Cell2Cell. 
 
 
Churn– The Billion Dollar Problem for Cell2Cell 
 
“…Churn is the billion dollar question…” said Charles when asked about customer retention in the 
wireless sector. The reason was not only the millions of dollars that the problem costs the industry but 
also because of the high complexity of its solution.  
 
Cell2Cell’s total average monthly churn rate is around 4% (approximately the sector’s standard). Half of 
it is involuntary, meaning that the subscriber does not pay his or her bill and the account is then closed. 
The other half is voluntary, meaning that the customer decided, because of some reason, to leave the 
company. Customer churn management focused on controlling voluntary churn.   
 
Under Charles’ direction, Cell2Cell had implemented a Reactive Retention Program with some success.  
For example, the customer who initially called to drop service could be convinced to stay on when offered 
two months of free service.  However, the program was expensive and Charles was concerned with the 
negative aspects of this program, especially the long-term bargaining and scheming behaviors it 
encouraged customers to pursue.  He was therefore determined to implement a Proactive Retention 
Program.  This would identify potential churners ahead of time and target them with the appropriate 
incentives to entice them to stay.  In addition, hopefully the customer would see these incentives as a 
reward for their loyalty and a demonstration that Cell2Cell cared about them, rather than as a last-ditch 
bribe to keep their business. 
 
 
The Proactive Churn Management Challenge 
 
Although in theory predictive modeling seems to be the best approach for implementing a proactive churn 
management program, the method faced some critical issues. The first is that in order to be cost-effective, 
the predictive model had to be accurate. Every customer who receives a special offer is likely to accept it, 
independently of whether the subscriber was satisfied with his service or whether he or she was going to 
churn. For example, the team might come up with a campaign to offer a month free to all the customers 
the churn model predicted to be “likely-to-churn”. If 99 out of 100 of these customers were satisfied with 
their service, then the campaign may have eroded company’s revenue.  
 
The second big issue is investment requirements. Having a team focusing on devising churn models and 
leveraging all the information to actionable marketing campaigns means recruiting highly-skilled 
personnel (statisticians, database developers, MBAs, etc) and spending a big part of the department’s 
budget on complex IT infrastructure (software, servers, databases, data mining tools, etc). The cost of this 
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initiative is significant and therefore the results have to be impressive. Charles calculated that for a 
predictive model to be effective, it has to be able to obtain a lift of at least 1.75 to 1 in the target group. 
This means that the group to be targeted with the retention offer has to be at least 75% more likely to 
churn than the average customer.  
 
Even though these issues made the proactive approach challenging, both Cell2Cell and Charles R. Morris 
recognized that managing churn and customer relationships is destined to be a key differentiator in the 
race for subscribers. Charles knew from his previous successes with database-marketing that it takes some 
time to improve these types of techniques and in many occasions it is necessary to test them and even fail 
with them in order to be corrected and improved.  
 
 
Developing a Proactive Churn Management Strategy  
 
Signaling the increasing strategic importance customer-focus programs were occupying in the firm, the 
Database Marketing CRM group has recently increased its budget from $3 million to $10 million and its 
staff from 8 people to 50 employees. One of the people Charles hired was Sarah A. Stanford, a Ph. D. in 
Statistics and former database modeler at a major credit card company. Her previous years dealing with 
enormous quantities of information, complex churn patterns and building predictive models, brought to 
the CBM team ample experience and a fresh analytical outlook. As Head of the Cell2Cell database and 
modeling team, Sarah quickly started working on the big issue: Churn Modeling. 
 
Charles communicated to Sarah a three-stage process for implementing the proactive churn management 
strategy. First is to develop an accurate predictive churn model.  Second is to identify the most important 
factors that drive subscribers churning. Third, use the insights from the second stage to identify offers that 
should be targeted to customers with a high (at least 75% higher than average) risk of churning.  Offers 
might include cash incentives, price discounts, or any other enticement that could be expected to work 
best.  There was no need to target the same incentive to each of the high risk customers, although the offer 
should be financially sound. The plan Sarah and Charles develop would then be presented to the CBM 
Group. 
 
To get started, Sarah developed a “calibration” database consisting of 40,000 customers and a 
“validation” database consisting of 31,047 customers.  Each database contained (1) a “churn” variable 
signifying whether the customer had left the company two months after observation, and (2) a set of 75 
potential predictor variables that could be used in a predictive churn model.  Following usual model 
development procedures, the model would be estimated on the calibration data and tested on the 
validation data.  At the time, Cell2Cell’s churn rate was about 2% per month.  However, Sarah created the 
calibration database so that it contained roughly 50% churners.  This was to make it easier for whatever 
data mining tool she used to identify the factors influencing customer churn.  The validation data 
contained 2% churners.  The data are available in one data file with 71,047 rows that combines the 
calibration and validation customers. 
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Exhibit 1 
US Wireless Industry Statistics 

 
 ‘94 ‘95 ‘96 ‘97 ‘98 ‘99 ‘00 

Total Service Revenues (in $Billions) 14.2 19.1 23.6 27.5 33.1 40.0 52.5 
Ending Subscribers (in millions) 24.1 33.8 44.0 55.3 69.2 86.0 109.5 
Subscriber growth (%) 50.8 40.0 30.4 25.6 25.1 24.3 27.2 
Subscriber penetration (%) 9.4 13.0 16.3 20.2 25.1 30.9 38.9 
Avg monthly service revenues / subscriber ($)* 59.08 54.91 50.61 46.11 44.85 42.96 44.72 
Avg monthly service revenues / subscriber ($)~ 51.48 47.59 44.66 41.12 39.66 38.57 41.41 

 
*  Including roaming revenue:  Calculated by Standard and Poors. 
~ Excluding roaming revenue:  Calculated by Standard and Poors. 
Source: Cellular Telecommunications and Internet Association. 
 
 
 

Exhibit 2 
Wireless Penetration 
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Exhibit 3 
Roaming Services 

 

 
 
 
 
 

Exhibit 4 
Market Shares of Top Wireless Carriers 

 
Profile of Leading Wireless Companies - 2000 

            

  
# of 
Subscribers 

Market 
Share 

ARPU 
($) 

Monthly 
Churn 
(%) 

CPGA 
($) 

Verizon 27,900,000 27.9 49.00 2.3 204 
Cingular 21,218,000 21.2 52.38   
AT&T 16,46,000 16.4 63.80 2.9 332 
Sprint PCS 11,198,000 11.2 61.00 2.2 340 
Nextel 7,680,000 7.7 72.00 2.3 430 
Alltel 6,463,649 6.5 47.56 2.17 335 
VoiceStream 5,598,000 5.9 49.06 4.7 471 
US Cellular 3,294,000 3.3 47.26 1.68 346 
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Exhibit 5 
Minutes of Use 

 

 
 
 
 

Exhibit 6 
Wall Street Metrics Glossary 

 
Net Additions: Measure the increase in revenue-generating subscribers that a carrier has added over a 
given time, usually a fiscal quarter. It is the result of the number of quarterly gross additions minus 
permanent deactivations. 
 
ARPU (Average Revenue per User): The average revenue generated per subscriber or phone, the average 
monthly bill. It is dependent on at least three variables: time, subscriber unit and revenue. Time refers to 
the period in which the ARPU is measure. Subscriber units usually accounts for only those subscribers 
with wireless service. Revenue varies across carriers, although they mainly use service revenue, they can 
also include the revenue generated by equipment & accessory sales or they can also take into account the 
revenue generated by roaming and long-distance services generated by other carrier’s subscriber.  
 
CPGA (Cost per Gross Additions): Is the cost of attracting and activating a new subscriber. Normally 
CPGA includes select marketing and sales expenses, equipment subsidies and any procurement costs. 
 
Churn: Is the number of subscribers permanently disconnecting their services over a given time as a 
percent of a carrier’s total subscriber base. Churn usually is measured on a monthly basis and it is a key 
metric because it offers a barometer of customer satisfaction and industry competition. 
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Exhibit 7 
CRM Spending 
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APPENDIX 1 
 

The Analog Era (1st Generation Technologies- IG) – The Cellular Technology2,3 4 5 
 
The first application of mobile communications dated from 1921, when the Detroit, Michigan Police 
Department made the earliest significant use of mobile radio in a vehicle.6 The system in place was a one-
way transmitter and it operated in the 2MHz frequency. Soon after, the channels on this band became 
overcrowded, leaving no room for other services.  However the initiative proved that mobile 
communication was technically feasible. 
 
In the early 40s, new frequencies between 30 and 40 MHz became available, and the first public mobile 
radio telephone system in the US was inaugurated in St Louis, Missouri and later a new public system 
began operations along the highway between New York and Boston. By then, it was clear that a new 
market had been developing for this technology and opportunities became evident for the established 
carriers. 
 
In 1947, unable to satisfy the demand given the existing frequencies, but fully recognizing the enormous 
potential of the business, AT&T proposed that the Federal Communication Commission (FCC) allocate a 
larger number of frequencies so that the mobile telephone service could become a mass phenomenon. 
However, in 1949, in one of the most controversial decisions in the technological US history, the 
commission turned down the proposal on the basis that other uses of the spectrum (i.e. for police units 
and fire departments) would better serve the public interest. This ruling eroded the telephone companies’ 
incentives for research and development in this sector and shifted their focus on the better-secured basic 
telephone services market. Scant attention was given to mobile services throughout the 1950s and 1960s , 
consigning the idea to the mist of oblivion. This “era” is often cited as the main reason why the wireless 
sector and technology is much more advanced in the rest of the world, mainly Europe followed by Asia, 
than in the US. 
 
Nearly two decades later, the lack of innovation took its toll: In 1968, the FCC faced a 'serious 
congestion' on the frequencies that were then available.  It started to show interest for the first time in a 
truly efficient high capacity mobile telephone service. Consequently, the FCC reconsidered its previous 
position, stating that if technology for building a better mobile service worked, then the Commission 
would increase the frequency allocation for more mobile phones. AT&T took advantage of the 
opportunity and retrieved a concept that it had developed back in 1947: Cellular Architecture. The 
communication giant was the only company that responded to the FCC’s request for a proposal with a 
technical report asserting feasibility.  
 
Basically, the cellular idea was to divide the target area into small cells, each a few miles in radius. Each 
cell would have a low-height / low-power base station (a two-way transmitter) which would link to the 
other cells and to the public wireline telephone network through a central switch. (Exhibit 1 – Cellular 
Network). As a result, all of these individual areas would work collectively and cover the entire area. 
Each tower or base station would only use a few of the total frequencies allocated to the system and as 
mobile-users moved across the cells, their communications would be “handed off” from cell to cell (from 
tower to tower) and among the available frequencies without any noticeable transition. The most 

 
2 A Brief History of Cellular – Waveguide – www.waveguide.org - http://www.wave-guide.org/archives/waveguide_3/cellular-
history.html 
3 Mobile Telephone History – TelecomWriting.com 
4 How Cell Phones Work - Marshall Brain and Jeff Tyson 
5 Cellular Telephone Basics – Tom Farley 
6 Dobson, Kenneth S.,  “How Detroit Police Reinvented the Wheel.” The Detroit News. 

http://detnews.com/history/police/police.htm 

http://www.waveguide.org/
http://www.wave-guide.org/archives/waveguide_3/cellular-history.html
http://www.wave-guide.org/archives/waveguide_3/cellular-history.html
http://www.detroitnews.com/history/
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important twist in this architecture is that the same frequency could be re-used in several simultaneous 
conversations; this is the chief difference between traditional mobile systems and cellular systems.  
In older mobile telephone services a single frequency served an entire area, but in cellular that frequency 
is used again and again. This re-usability feature solved the two main obstacles : limited availability of 
frequencies and their inefficient use. In summary, the advantages of cells would be low power operation, 
handoff, reuse, and cell-splitting (using multiple transmitters or towers in the same geographic zone or 
cell in order to handle more traffic). From a commercial standpoint, the beauty of the cellular concept was 
that a finite number of frequencies could accommodate a large, and theoretically infinite, number of 
customers. Therefore, the cellular system approach enabled telephone companies to transform the narrow 
and limited mobile radio systems into a massive consumer item. Nonetheless, the two biggest barriers this 
technology had were testing this technology and its concepts in the real world (it is important to clarify 
that the entire ‘cellular idea’ was a concept developed for an internal AT&T paper and had never been 
proved empirically, although many things indicated it was fairly easy to implement) and then it was the 
FCC’s approval. 
 
By 1977, with this architecture in hand and after a long and complicated authorization process with the 
FCC, AT&T and Bell Labs constructed and operated the first developmental analog cellular system in the 
Chicago area with over 2000 trial customers. This early network, using large scale integrated circuits 
throughout, a dedicated computer and switching system, custom made mobile telephones and antennas, 
proved that a large cellular system could work. Despite this huge improvement, Bell System's impending 
breakup and a new FCC competition requirement, delayed cellular once again. 
 
It wasn’t until October 12, 1983 that the FCC finally authorized the regional Bell operating company 
Ameritech to begin the first United States commercial 800 MHz cellular service in Chicago, Illinois. This 
first generation of services (1G) was called AMPS, or Advanced Mobile Phone Service and the access 
type (the underlying basic technology the network uses for communication management) was FDMA 
(Frequency Division Multiple Access). As incredible as it might appear, despite the obvious appeal of 
mobile communication, it took cellular services 37 years to become commercially available in the US. 
However a new telecommunication era had begun. 
 
 
The Digital Era (2nd Generation technologies - 2G) - The Wireless Boom 
The success was practically instantaneous, consumers welcomed the new cellular services and quickly 
outstripped the old standards, the demand boomed and by 1987 subscribers exceeded one million in the 
US. But analysts realized that the first generation AMPS network would be saturated by the end of the 
decade.  
 
This outlook left companies with three clear alternatives: (i) move into new spectrum bands, (ii) split 
existing cells into smaller cells and (iii) introduce new technologies that efficiently used the existing 
bandwidth. Given the fact that the first option was unacceptable for the FCC and the second required 
large capital expenditures in new network equipment, the FCC decided that the best route would be new 
technology. As a result, in 1987 the FCC decided to stimulate innovation by declaring that cellular 
licensees could employ alternative cellular technologies in the same 800 MHz AMPS frequency band as 
long as these solutions did not interfere with the existing services. 
 
The industry then searched for new transmission techniques that would increase the efficiency of radio 
spectrum, lower the costs of the system and improve the reliability and capacity of the network. In order 
to better organize this effort, the Cellular Technology Industry Association (CTIA) was established in the 
US to work with cellular services operators and industry manufactures. They collectively defined a series 
of technology requirements for the new concept and set the milestone of introducing the new products and 
services by 1991. 
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Effectively, in early 1991 after many proposals and debates, the first version of the TDMA (Time 
Division Multiple Access) IS-54 standard was released (a.k.a. Digital-AMPS). A few years later, in 1994, 
this was replaced by the improved TDMA IS-136 standard (also called D-AMPS), which is still being 
used by many carriers today in the US. 
 
TDMA is so named because the frequency bands utilized in the conventional FDMA technique were 
divided into time slots, with each user having access to one time slot at regular intervals. It does this by 
digitally slicing and dicing parts of each voice conversation into a single data stream of 1s and 0s, like 
filling up one boxcar after another with freight. The technique could not have existed without the 
invention of the digital signal processor (DSP) by Texas Instrument in late 1983. The DSP is to cell 
phones what the microprocessor is to the computer. In addition to being digital, TDMA technology 
helped solve network saturation problems by tripling AMPS network capacity. 
 
Since the 1991 FCC’s announcement, many other digital standards emerged around the world : TDMA 
(described above), GSM (Global System for Mobile Communication) and CDMA (Code Division 
Multiple Access). So, in 1994, the FCC finally decided to allocate a new spectrum (not the traditional 800 
MHz) specifically for what it called Personal Communication Services (a.k.a. PCS) , the second 
generation cellular technologies (2G). For this, the commission conducted a series of auctions to sell the 
99 licenses at the 1.9 MHz band to provided wireless PCS services across the US and its territories. 
Unlike the European approach (cooperation among carriers), there was no requirement that the bidders 
conform to any one technology standard (competition among carriers). The result was US$ 20 billions 
going to the US Treasury and a heterogeneous telecommunication infrastructure. 
 
In the years following the auction, network operators deployed new cellular services in each PCS 
technology. AT&T, Bellsouth and Southwestern Bell used TDMA. Sprint PCS, GTE, Bell Atlantic and 
Air Touch choose CMD. Microcell, Sprint Spectrum, Bellsouth and Omnipoint leaned toward GSM. This 
last standard was the most widely adopted technology around the world, especially Europe. (Exhibit 2 – 
Standards Adoption) 
 
With the advent of digital cellular services, the industry literally exploded (Exhibit 3– Digital vs. Analog 
Devices). With the capacity problems subdued and the FCC’s grace, wireless operators finally had found 
an open field to exploit the huge opportunity this market represented. As a consequence, the cellular 
market growth in the US exceeded all earlier forecasts and subscriber growth became exponential 
(Exhibit 4– Subscribers Growth). The keys to this success were greater marketing efforts, a well-
defined market, a clear convenient product, expanding distribution, lower portable weights, greater 
cellular functionality and a transition to a “life-style” accessory (Exhibit 5– Popular Devices). 
 
Wireless communications are having a wide-ranging impact on the US and the rest of the world. The 
cellular as a product and concept shifted from a convenient communication device to a valuable tool that 
occupies an instrumental part of life. A recent survey conducted by Peter D. Hart Research Associates 
revealed that (i) 62% of Americans would prefer a wireless phone to television if stranded on a desert 
island, (ii) 64% plan to purchase a wireless phone and (iii) 62% said that wireless phones are improving 
their lives significantly. From a niche product, cellular has moved fast to the mass market (Exhibit 6– 
Handset Sales) 
 
Recently a ground-breaking study commissioned by Motorola identified a variety of behaviors that 
demonstrate the dramatic impact that cell phones are making as accessories to conduct life, love and 
work. “Whatever it is called and however it is used, the cell phone alters the possibilities and practicalities 
of many aspects of everyday life,” says Dr. Plant – chief research of the study. “The cell phone changes 
the nature of communication, and affects identities and relationships. It affects the development of social 
structures and economic activities, and has a considerable bearing on its users’ perceptions of themselves 
and the world.”  
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Among other powerful findings, the study revealed that cell phones have given people a new-found 
personal power, enabling unprecedented mobility and allowing them to conduct their business wherever 
they go. Additionally, the study identified six distinctive types of cell phone users based upon common 
traits and characteristics, and compared these types with six different kinds of birds. Owls, for example, 
tend to keep their cell phone use to a minimum, making and taking only necessary calls, while starlings 
tend to be more aggressive, pushing their way through crowds while talking loudly on their cell phones. 
 
“The cell phone is helping people to cross borders - both physical and cultural.” said Helen Normoyle, 
senior director of Consumer Insights for Motorola’s Personal Communications Sector. “The ever-
evolving changes in the way it is used may tell us much about the changing nature of the world and its 
cultures in the future.” 
 
 
The Data Era (3rd Generation technologies – 3G) – A glimpse of the future 
 
From the analog era to the digital era, one thing was always true : Wireless Communications has taken the 
world by storm. The combination of analog and digital networks propel the industry to new levels, falling 
prices enabled explosive growth in demand, plunging equipment costs enticed network operators to 
improve constantly their networks and therefore their coverage. As better and new services became 
available, business and consumers became more hooked up on the convenience and flexibility offered by 
wireless technology. In fact, during the late 90s wireline telecommunication revenues and subscribers 
have been declining consistently whereas wireless experienced a steep increase (Exhibit 7 – Wireless vs. 
Wireline) 
 
However, the dynamism demonstrated by the wireless market during the first two “eras” had attracted a 
huge number of players and therefore the competition became increasingly high. In the US, industry 
consolidation combined with a savage war for each and every customer, led to a clear decline in net 
average revenue per user (ARPU). According to the CTIA, since 1980 this metric declined from $100 a 
month to a low $39 a month in 1998. (Exhibit 8– ARPU) Operators answered this downward trend by 
simplifying their pricing structures and offering a fixed-rate package of minutes with no roaming charges. 
As a result they increased the minutes of use per customer (therefore slightly the ARPU) but at the 
irreversible cost of sacrificing margin per user.  
 
Although these actions stopped the “bleeding” partially, it is apparent that the days of wireless carriers 
relying on voice traffic as a growth driver will soon end. Henceforth, companies will have to shift away 
from the voice business model they have been leveraging over the past decade to a new one. The 
solution? Data Services. With voice services likely to become a low-margin product (although necessary), 
carriers are expecting wireless data to revive their ARPUs and data services to turn into the next 
moneymaking machine in the industry. 
 
The technology that will enable this third era is called the third generation of wireless technologies. 3G 
will offer faster, more robust and ubiquitous data/internet connections and will finally lead to the total 
wireless convergence of voice, data and video. Additionally, the adoption of 3G will enable carriers to 
double their voice spectrum and therefore double the voice traffic that their networks can handle; in fact 
many industry analysts believe that this is the main advantage of 3G as opposed to the availability data 
services. 
 
Like the previous adoption of 2G technologies where three basic and incompatible 3G protocols were 
developed (TDMA, CDM and GSM), the proponents of 3G are pushing the adoption of two main 
technologies: WCDMA (Wideband CDMA or UMTS) and CDMA2000. The first one is the 3G 
technology for those carriers that has GSM Networks (mostly all Europeans and Asian carriers, in fact 
GSM is the most widely adopted protocol in the world), whereas CDMA2000 is the 3G technology for 
those carriers who had implemented CDMA technologies (mostly all US carriers). What happened to 



Cell2Cell: The Churn Game -SE 01 p. 17 
 
those who had chose TDMA technologies ? They can chose either of both 3G standard. (Exhibit 9– 
Technology Map). While both of them, CDMA2000 and WCDMA are incompatible but very similar in 
performance and reliability, they have a couple of crucial differences. CDMA2000 is actually comprised 
of various cost-efficient phases that allow the carrier to implement 3G services smoothly.  Most 
importantly the technology does not require additional bandwidth and therefore no additional spectrum. 
On the contrary, the WCDMA does not have this cost-efficient phase-approach and it requires additional 
bandwidth. Despite these disadvantages, WCDMA is the most widely adopted standard around the globe 
(mainly because it’s the 3G stage for all the GSM-type of networks) which will result in greater 
availability (the dream of worldwide roaming) and more variety of hardware at lower prices.  
 
In the US, major carriers choose among two different strategies : (i)  Sprint PCS and Verizon Wireless are 
currently deploying early phases of CDMA2000 and (ii) Cingular, AT&T and VoiceStream, committed to 
WCDMA technologies, decided to delay their 3G rollout dates until 2004 while deploying 2.5G 
technologies (an enhanced version of 2G technologies) in the meantime. 
 
However, many challenges and obstacles cast a shadow on 3G. From a technological standpoint, many 
analysts state that substitute technologies such as 2.5G (a transitional technology that has some 
similarities to 3G, like higher bandwidth, data rates and additional capabilities, but still is not as efficient 
and fast as the third-generation) and 805.11b (wireless LANs) will stifle 3G deployment, as they offer 
many of the features the average consumer is looking for in the mobility category. From a consumer 
perspective, carriers and OEMs are desperately looking for the killer-app that will entice consumers to 
subscribe to the 3G services and pay the prime price it will surely cost. Many analysts believe that this 
app will be the e-mail but it is still uncertain if that sole application will be a big draw to the technology. 
Additionally, many carriers around the world incurred in heavy financial debts in order to acquire the 3G 
spectrum licenses and to deploy the expensive new networks; this raised many doubts about carriers being 
able to correctly price the services for consumer adoption and still make a profit from it.  
 
Nevertheless, the 3G market presents an outstanding opportunity and a logic evolution from the already 
matured voice-2G market. The world is slowly but surely moving away from the “narrow” bandwidth 
networks to the “broadband” networks. A recent survey made by Jupiter Research showed that the US 
Mobile data market is growing exponentially and it is expected to break the 100 million subscribers mark 
in 2005 (Exhibit 10– Data Users). Undoubtedly, 3G will significantly impact the mobile experience for 
the end user by extending the utility of the mobile phone and by empowering the user with a whole new 
array of services and uses. 
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Exhibit A2 
Standard Adoption 
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Exhibit A3 
Digital vs. Analog Devices  
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Exhibit A4 
Subscriber Growth 

 
 
 

Exhibit A5 
Popular Devices 
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Exhibit A6 
Handset Sales 

 
 

 
 
 
 

Exhibit A7 
Wireline vs. Wireless 
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Exhibit A8 
ARPU Evolution 

 

 
 

Exhibit A9 
Technology Map (From 2G to 3G) 
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Exhibit A10 
Data Users 
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