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ABSTRACT 
 

The telephone industry is 144 (1876 – 2020) years old!  For over 100 years, there was only one type of 
telephone technology, analog telephone service or Plain Old Telephone Service (POTS).  Phones sat 
on desks or hung on walls!  Then the 1980s happened!  Digital and mobile technologies were invented.  
Digital technology combined with the invention of the internet created Voice over Internet Protocol 
(VoIP) and Mobile technology brought the cell phone and later the smartphone into existence.  POTS 
is now in decline and VoIP and mobile phones are growing and will take over once POTS is gone.  
However, the industry is in maturity. 
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INTRODUCTION 

Antonio Meucci was born in Florence, Italy, in 1808.  In 1850, he moved to Staten Island, New York, 
and invented the “teletrofono.”  He tried to patent his invention in 1871 but did not have enough money 
to register a full U.S. patent.  He had financial trouble due to bad investments and illness.  He died in 
1889 [7]. 

 
In 1876, Alexander Graham Bell patented the “telephone”, the name Bell chose instead of “teletrofono.”  
He became the subject of many lawsuits in which he was accused of having stolen Meucci’s invention.  
However, the judge in the case kept postponing the case until Meucci’s death, rendering the cases moot 
[7].  Afterwards, Bell received all the credit for the invention of the telephone until 2002 when Congress 
finally recognized Meucci as the inventor of the telephone and the father of communications since 1860 
[2].   
 
On July 9, 1877, Bell’s father-in-law, Gardner Greene Hubbard, founded the Bell Telephone Company 
in Boston.  It became an incorporated company on July 30 and over the years went through 
reorganizations and a merger in 1879 with the New England Telephone and Telegraph Company, also 
founded by Hubbard [4].  In 1880, the company merged again but this time with the American Speaking 
Telephone Company and became the American Bell Telephone Company.  In 1885, the company 
evolved into the American Telephone and Telegraph Company [3].  
  
In 1878, George Coy, Herrick Frost and Walter Lewis created the first commercial telephone exchange.  
Coy also created the first, very basic, telephone switchboard and produced the first printed telephone 
directory, consisting of 11 entries [21].  By 1915, the first coast-to-coast phone call from San Francisco 
to New York was made using five telephone switch operators.  In 1943, AT&T created the first 
automated switchboard and in 1951 AT&T created direct long distance service [17]. 
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For more than 100 years, the analog copper lines and phones connected person-to-person and business-
to-business [23].  Then the digital revolution changed everything significantly in the 1980s.  The 
government deregulated the industry, which allowed new companies to enter the industry.  Companies 
became more efficient than they were under the analog system because of the new digital technology 
and digital telephone signals greatly increased the quality of calls.  However, in the late 1980s, the 
telephone industry was transformed yet again when consumers were introduced to mobile or wireless 
telephony. This technology expanded very quickly and evolved rapidly just like fixed line technology 
[22].  This research study analyzes the three technologies: analog, digital, and mobile service.  
  

ANALOG TELEPHONE SERVICE 

Analog telephone service, which is also called Plain Old Telephone Service or POTS, and the analog 
switches and networks, also called Public Switched Telephone Networks or PSTN, was considered a 
natural monopoly because of high fixed costs, which makes it very difficult to have more than one 
company in such an industry [18].   Extensive federal and local regulation was created [22].  A 
countrywide network was established which can accommodate numerous connections and calls.  
However, the analog telephone industry experienced had high inefficiencies and maintained a large 
labor force to maintain and expand the network [22].  
 
At the end of December 2000, the number of switched access lines or analog lines in the U.S. reached 
their highest amount, 192,555,000 [9], [10], [12].  Since this time, the number of lines has been in 
decline. 
There are several reasons for the demise of the 100+ year old copper telephone line network.  The most 
significant reason is no doubt the invention of digital and mobile technology and the World Wide Web 
(WWW) by Tim Berners-Lee in 1989 [14].  Another reason is the aging copper lines and equipment 
{8].   
 
What does the future hold for the analog phone network?  In 2013, the FCC predicted that analog landline 
service would exist for only another 10 years due to phone companies abandoning the maintenance and 
service of their copper line networks [6].  However, the approval to end analog service is to take place 
on a state-by-state basis [20].  In addition, the FCC [11] has made rules and options for customers when 
they lose their landline service. 
 

DIGITAL TELEPHONE SERVICE 

The invention of the WWW made available digital telephone service or Voice over the Internet Protocol 
(VoIP) technology.  The first transmission of Voice over Internet Protocol took place in 1973 and the 
first software for VoIP became available in 1995.  During the 1990s, VoIP services were mostly used 
for marketing purposes.  It was not until 2004 when VoIP became available to everyone [25].  VoIP was 
initially considered an alternative to copper line telephones, but it is much more than this, which explains 
why the technology grew so fast in popularity.  VoIP technology provides the full range of telephone 
services, video calling, video-conferencing, digital whiteboards and voice email services [24]. 
 
The number of VoIP subscribers at the end of December 2017 is 66,585,000 [9], [10], [12].  VoIP is 
popular with business subscribers because smartphones is popular with individual subscribers.  VoIP 
will grow fast in the near future.  Hoffman [15] identified five significant trends.  First, once the 5G 
network goes online countrywide there will be a reduction in current problems such as slow 
communication and response rates.  Second, with the analog telephone system going dark, many 
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businesses will switch to VoIP.  Third, the deployment of Artificial Intelligence systems in VoIP will 
improve call quality and provide analytics about customer behavior.  Fourth, Artificial Intelligence 
systems will also be smarter voice assistants than past systems.  Lastly, security programs such as 
firewalls can be implemented.   

 
MOBILE TELEPHONE TECHNOLOGY 

 
Martin Cooper, a Motorola engineer, made the first publicized mobile phone call on April 3, 1973, with 
a handset that weighed 2.5 pounds and 10 inches long.  One could only use it for 20 minutes at a time 
and the battery took 10 hours to charge [13].  No wonder it was called a “brick!”  It took 10 years for 
Motorola to overcome technological and regulatory problems with their cell phone.  Commercial cell 
phone service started in 1983 with a smaller cell phone, which weighed 16 ounces [1]. 
 
Cell phone subscribership in the U.S. has grown very fast.  The Cellular Telecommunications Industry 
Association [5] has tracked the number of subscribers since 1985 when there was only 340,213.  By 
1990, the number of subscribers reached 5,000,000.  By 2000, the number of subscribers increased by 
119% to 109.5 million.  In 2011, the FCC began reporting the number of mobile subscribers.  Average 
growth has been 2.4% per year until December 2017 [9], [10], [12]. 
 
The future of smartphones is an exciting one.  Subscriptions will become a standard requirement in the 
industry.  The subscription fee will cover upgrades, transfer and repair fees.  5G networks will increase 
download and upload speeds a hundred times.  More wearables will create a personal virtual reality.  
For example, smart watches have grown by more than 100% in 2018.  Artificial Intelligence will make 
small devices great alternatives to big computers.  Voice commands and even thought commands will 
be able in the future [16].  However, Rutnik [19] suggested five crazy, but not impossible, predictions.  
First, like Malik, Rutnik suggested that smartphones would be connected to our thoughts with no touch 
screen or pad needed.  Second, phones would use over-the-air charging, no chords or plugins needed.  
Third, smartphones will be stretchable and bendable.  Fourth, future phone exterior colors would be 
changed with a setting.  Fifth, with the click of a setting OLED screens would become E-ink screens 
such as a Kindle Reader.  And lastly, futuristic glasses will replace smartphones.  They will make calls, 
allow you to watch videos, and listen to music.  The future is worth waiting for!  
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