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A Paradigm Shift in Concepts of Universal Service  
By Steve G. Parsons, Ph.D. 1 

 
 

1. Introduction 
 

Universal Service concepts have a long but changing history.  While the essence of 
virtually all universal service concepts is that customers (or citizens, potential customers) 
be interconnected to a switched public telecommunications network (“SPTN”),2 ideas 
regarding the method of connection have changed.  Perhaps the first notion of universal 
telephone service in the United States was that advanced by the C.E.O. of AT&T, 
Theodore Vail, at the beginning of the twentieth century.  Vail’s notion of universal 
service was that the nation’s inhabitants should be interconnected via the facilities of a 
single company – AT&T.3  

Given the historical growth of landline telecommunications infrastructure, the 
concept of interconnecting citizens had the practical effect of placing landline 
infrastructure to interconnect locations where citizens spent most of their time: homes 
and businesses.  However, this perception of universal service has changed in at least two 
important aspects over time.  First, universal service is no longer predicated on 
interconnection and telephone service via landline facilities.  And second, the demand for 
connectivity to the SPTN occurs across time and space. 

 
2. U.S. History Created a Bias In Favor of Wireline 

Technology 
 

Historically (before the Telecommunications Act of 1996), only incumbent landline 
local exchange carriers were allowed to receive universal service funding. In rural areas, 
it appears that universal service funding and/or other forms of cross-subsidies represented 
a significant proportion of rural ILEC overall revenues.  This created distorted incentives 
in production favoring wireline technologies and created a bias against wireless 
technologies.   

As a general matter, wireless cost structures tend to be less sensitive to distance than 
wireline costs (at a given level of market share).  Therefore, the cost minimizing 
technology choice in some longer distance (landline long-loop areas) might have been 
wireless, rather than wireline technology. Therefore, it is reasonable to expect that 
without wireline’s historical momentum and without this historical distortion in 
incentives and inefficiency in production, many low-density rural areas would have been 
initially served by wireless technology.  The Telecommunications Act of 1996 and the 
FCC’s implementation of the Act is beginning to eliminate this source of technology bias 



and production inefficiency by allowing wireless providers to have access to universal 
service funding.    

 
3. Universal Service Is No Longer Predicated on Network 

Connection Via Landline Facilities 
 

 Consider the measures of telephone subscribership in the United States.  The key 
question in the underlying surveys seeking to quantify subscribership has been: “is there 
a telephone in this house/apartment?”4  Before the 1990s, this question was likely 
designed, and interpreted, to refer to landline telephones.  Indeed, in the FCC’s 
Subscribership Reports, the word “wireless” or “mobile” does not exist in reports 
released through February 2000.5  However, in the most recent FCC Telephone 
Subscribership report, it is noted that “[t]he questions are intended to be neutral as to 
whether the household has wireline or wireless phones” and that while there had been 
recent attempts to separately distinguish between wireless and wireline phone service, 
“the CPS no longer asks this follow-up question.”6  Therefore, current measures of 
subscribership are intended to include wireless telephone service, but distinctions 
between technologies in providing service, will no longer, it appears, be tracked (or 
attempted to be tracked). 
 
4. The Demand for Connectivity to the SPTN Across Time and 

Space7 
 

The second fundamental change in the concept of universal service is that consumers 
around the world have expanded their demand for connectivity to the SPTN across time 
and space.8  That is, the concept of universal service as a measure of service to physical 
locations is giving way to concepts of connecting individuals at all times and across 
geography.   

The FCC’s subscribership measures have for some time attempted to capture one 
aspect of connectivity to the SPTN for individuals rather than connectivity for buildings 
or locations.  The subscribership surveys have for some time included questions 
regarding the “availability” of telephone service; those with service available include 
both telephone subscribers and those with access to telephone service outside of the 
residence per se (through the telephone of nearby neighbor or pay phone).9   

With some reflection, the demand for access over time is quite intuitive.  
Telecommunications services are, as with most services (and unlike products), demanded 
and supplied within a specific time period.  These services are non-storable by either 
consumers or producers; there is no inventory of calling minutes available to sit on a 
shelf in a provider’s warehouse.  A minute of calling, potentially available through 
existing facilities, is gone and forever irretrievable once that minute is passed.  Periods of 
time when a person does not have access to the SPTN essentially represent periods of 
time for which they are not connected to the SPTN and are not part of universal service. 
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As people move, their demand for connection to the SPTN moves with them.  People 
demand connectivity to the SPTN across space.  A person that only has access to the 
SPTN for nine months of the year, but travels to a location that does not have access 
(because of a seasonal job, for example), has a lower level of access than a person staying 
in the same location with access to the SPTN all twelve months of the year.  A person 
with access to a telephone during working hours can be said to have greater connectivity 
to the SPTN than a second person without access at either home or at work; a third 
person with access to a telephone while at work and at home has better access than either 
of the first two people. 

Fundamentally, there is no demand for access to the SPTN for a building, a 
residence, or a location per se.10  Rather, any implied demand for access at any point in 
space is derived through the demand by the individuals who are at that point in space, 
over some period of time.11  Wireless phones, therefore, represent the ultimate in an 
individual’s access to the SPTN over time and space.  A single phone creates the ability 
to provide a person with connectivity to the SPTN across time and most space.12 

 
5. Indications of the Importance of Wireless Service to 

Connectivity to the SPTN 
There are several factors that indicate the importance of wireless service to 

connectivity to the SPTN and universal service. 

 
A. Growth in wireless penetration over time 

One indication of the importance of wireless service to U.S. connectivity to the 
SPTN and universal service is the current number of subscribers and rapid rates of 
growth in wireless service.  This growth has occurred for both subscription and minutes 
of calling over time.  In addition, significant wireless demand exists for voice 
communications and, more recently, for data communications as well.  A detailed 
examination of the status of the current volume and recent growth in wireless 
subscription and traffic is contained in “Wireless Service: An Essential Service for Rural 
Consumers.”13 
    

B. Substitution of wireless subscription for landline subscription 
as the method of connection to the network 

In the past, wireless service was seen as an adjunct to landline telecommunications 
service.  Wireless was considered as the optional method of connection for some users 
(with very high demand for connectivity to the SPTN across time and space).  
Increasingly, however, subscribers are substituting wireless service for traditional 
landline service. 

 
1) Growth in wireless subscription and decline in wireline 

subscription.  
One indication of the potential for this substitution is the growth in wireless service 

itself, as noted in section A above.  Another indication is the reduction in growth and/or 
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decline in wireline subscription.14  In one six-month period, SBC Communications’ line 
count fell 3.7%, (with the article noting one of the causes as “people are using wireless 
service in lieu of phone lines”).15  This change in growth path is not confined to ILECs.  
The CTIA’s wireless and wireline comparison notes a 4.7% reduction in annual switched 
access line counts for wireline and a 17.3% increase in wireless subscribership in 2001.16  
The most recent trend data for the FCC indicates a 2.3% decline in combined ILEC and 
CLEC residential and small business end-user switched access lines just for the six-
month period December 2000 through June 2001.17  This effect is occurring even in rural 
areas.  Victor Glass (Director of demand forecasting and rate development at National 
Exchange Carrier Association, NECA) notes that even though “most rural carriers 
haven’t experienced a net line loss, [j]ust a few years ago, carriers in the NECA pool 
were growing access lines at around 5%, … [t]his year it will probably be less than 1%, 
in part due to the lowering of wireless prices.”18 

   
2) Substitution of wireless subscription for wireline subscription 

Beyond the growth in wireless subscription and the decline of wireline, there are 
more explicit indications of the substitution of wireless for wireline.  In an econometric 
evaluation, using the ReQuest® data base from TNS Telecoms (sampling 120,000 
households annually) Mr. Rodini, and professors Ward and Woroch find: 

 
We empirically estimate the substitutability of fixed and mobile services for 
telecommunications access using a large, U.S. household survey conducted over the 
period 2000-2001. Estimated cross-price elasticities confirm that second fixed line and 
mobile services are substitutes for one another.19 

 
A Yankee Group study states that “[w]ireline replacement is a $50 billion 

opportunity in what we expect to be a $110 billion mobile market in 2006.”20 One 
consulting firm (CHR Solutions) lists a service for wireline companies as: “Meeting the 
Threat of Wireless Substitution.”21  

One indication of the market potential for complete wireless substitution is seen in 
the marketing campaigns of some wireless providers.   One advertising campaign by 
Clear Talk is based on wireless-for-wireline substitution with a price guarantee.22   
Similarly, AT&T Wireless promotional materials state that “this could be your only 
phone” and providing a pricing comparison indicating that significant savings are 
available when AT&T Wireless services is used in lieu of landline service.23  The FCC’s 
Seventh Report on CMRS competition notes a number of wireless companies offering 
unlimited local calling plans; this is one dimension of an offering that is more likely to 
allow customers to disconnect their wireline phone.24    

Some customers have chosen wireless as the complete replacement for wireline 
connection.  One study in southern Idaho identified 406 disconnecting wireline 
subscribers (115 in non-MSA areas) who affirmatively listed the reason for disconnection 
as wireless substitution.25  “Leap wireless published a recent study that indicated that 
32% of its subscriber base have completely cut their [landline] phones”26 (up from prior 
Leap estimates).27  Another article finds that “during recent channel checks, many of the 
wireless stores estimated that the percentage of wireless subscribers that have completely 
cut their home phones could be as high as 10% to 15% in some markets.”28  The FCC’s 
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Seventh Report on CMRS competition notes other evidence of substitution, largely citing 
research from the 2001 time frame.29 

This substitution of wireless for wireline need not be for the wealthy or trendy.  
“Recent evidence from Oftel shows that, in the U.K., most mobile-only households are in 
the lower-income brackets.”30  

There also appears to be significant interest by existing combined service customers 
(currently subscribing to both wireless and wireline services) to completely substitute 
wireless via the disconnection of their wireline service in the future.  A study by Forrester 
indicates that 13.8% of wireless consumers are interested or very interested in 
disconnecting their home wireline service and only use their wireless service.31  A study 
of Idaho residential wireless customers found that 50% could rely solely on cell phone 
service for the purpose of making and receiving local calls.32  A study by PriMetrica finds 
that “close to one-half of households would drop their wireline service for a family share 
wireless plan with 600 shared base minutes offered at $50 per month.33  In addition, 
“roughly one-third of US households would drop their wireline service for a family share 
wireless plan with 2000 shared base minutes offered at $130 per month.”34  Given the 
potential for substitution, falling prices over the last year for bundles of minutes and 
value added features should cause higher rates of full substitution, which may be revealed 
in future research.35  

Note that the shift in paradigm (to two-way real-time connection to the SPTN across 
time and space) has also lead to the apparent substitution of wireless phones for one-way 
paging devices.36  

 
C. Substitution of wireless calling for landline calling 

 
1) Growth of wireless usage and decline in landline usage 

As with the substitution of wireless for wireline penetration, one indication of 
wireless substitution in usage is the growth in wireless calling, as noted in the report 
“Wireless Service: An Essential Service for Rural Consumers.”37  

A second indication is the decline in wireline calling.  For example, one study notes: 
Monthly toll-call volume peaked in 1998; the decline in minutes of use in 2000 topped     
11%.   At the same time, the CTIA reported that the average number of minutes used by a 
wireless subscriber increased by more than one third.38 
 

A special report by the Cellular Telecommunications and Internet Association 
(CTIA) shows interstate switched access minutes falling by 4.8% in 2001 while total 
reported wireless minutes of use rose by 77% in 2001.39  While some of the differential is 
due to substitution of wireless for wireline phones, a differential in usage still exists; 
wireless subscribership grew 17.3% during 2001, significantly less than wireless usage.40 

The decline in wireline appears likely to continue.  A Yankee Group news release 
notes that usage will continue to fall: “the North American switched access market will 
decline from $146.9 billion at the end of 2001 to $116.2 billion in 2006.”41  Since 
wireless carriers receive virtually no switched access revenues, this projected decline is 
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purely a reflection in the decline of interstate wireline calling.  In one article, “Sprint 
apportioned 75% of the impact [of reductions in consumer long distance voice volume] to 
wireless substitution.”42 

 
2) The wireless phone has become the primary phone for many users  

Beyond the basic indications of wireless usage substitution, there is more specific 
evidence that some customers do in fact substitute wireless usage for landline usage.  A 
study by Forrester in 2001 indicated that “about 18% of 625 cell phone owners polled use 
cell phones as their primary phones.”43  Leap Wireless indicates that 80% of its 
subscribers claim that their Leap wireless phone is their primary phone.44   

Wireless usage substitution is not isolated to urban areas.  In a survey conducted in 
counties with population density less than eight people per square mile, of those with 
wireless service, 48% of respondents reported that wireless service has replaced 90% or 
more of their landline long distance.45  One-half of rural wireless customers “stated that 
their wireless phone has become more important to them and their landline phone has 
become less important.”46  As noted earlier, a survey of Idaho wireless customers 
indicated that they 50% could rely solely on wireless phone service for the purpose of 
making and receiving local calls.47 

The propensity for users to substitute wireless phones for wireline phones will 
continue in the future.  Jeff Kagan of Forrester Research finds that in five to 10 years, 
“the vast majority of us are going to be using wireless phones as our main phones.”48  In 
rural areas, the study by Western Wats finds that “[o]f the people who do not have 
wireless service, 50 percent plan to purchase a wireless phone in the next six months.”49 
   

D. Value characteristics of wireless services 
Understanding the underlying demand characteristics of wireless services is 

important to understand the paradigm shift.  This section briefly describes the key 
characteristics of wireless services, how they affect the demand for connection to the 
SPTN via wireless services, and the importance of wireless to universal service.  A more 
detailed analysis of the characteristics of wireless services and the degree to which they 
affect the demand for connection to the SPTN is beyond the scope of this paper. 

Not surprisingly, the most obvious, and probably the most important, characteristic 
of wireless service is mobility.  It is not a coincidence that the most generic name for 
CMRS is “mobile service.”  Mobility is the primary factor that has provided the impetus 
for the change in perceptions about connection to the SPTN.  Individuals, rather than 
locations, demand connection to the SPTN.  Mobile technology provides a ready method 
to meet this demand. 

While mobility is critical, it is not the only appealing characteristic to potential 
consumers.  Other factors that are apparently important to customers are: 1) wider local 
calling scopes; 2) more responsive customer service (e.g., same-day initiation of service); 
3) arrays of bundles of local and long-distance minutes; 4) arrays of bundles including 
vertical features such as caller id and voice mail;50 and 5) security (e.g., access to 
emergency calling at any time from any location).   
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Another part of the recent appeal of wireless services is the fall in wireless prices 
over time, in particular, compared to wireline local telephone prices.  The FCC’s Seventh 
Report on CMRS competition shows a 32.8% reduction in the cellular Consumer Price 
Index (CPI) from December 1997 to December 2001.51  However, measures of average 
revenue per minute for wireless providers have fallen even more dramatically with annual 
changes of: 1998, -21%; 1999, -23%; 2000, -20%; 2001, -31%.52  It is not clear whether 
either of these price trends reflect the addition of value-added vertical services over time 
(e.g., caller ID and voice mail).  During this same time period (December 1997 to 
December 2001) the wireline local telephone service CPI rose 14.9%.  Evidence suggests 
that wireline long distance prices have risen recently.53  Recent wireline price increases 
are particularly telling; the local residential service CPI rose 2.8% in 1999, 5.5% in 2000, 
and 4.5% in 2001.54 

As noted above, part of the wireless appeal to many customers is the prevalence of 
bundled offerings of local and long-distance minutes as well as value-added features such 
as caller ID and voice mail (or the option to obtain the value added features at prices 
much lower than those existing for wireline services).  In total, the current relative pricing 
of wireless services (vis-à-vis the pricing of wireline services) should make these services 
highly substitutable for many customers.   

 
E. Local v. long distance distinctions are blurring 
The traditional distinction between local and long-distance calling was largely 

driven by two historical wireline factors.  First, there was a long-standing policy of 
having long distance telecommunications service help to cross-subsidize wireline local 
service.55  However, these subsidies have been reduced over time.  And second, 
originally, wireline costs of long distance service were significantly higher than local 
service.  Transmission costs and switching costs were significantly higher decades ago.  
Today, fiber-optics transmission facilities and digital switching have drastically narrowed 
the gap between local and long distance costs. 

Wireless providers generally make no distinction between “local” and “long 
distance” services.  Today, many wireless providers offer bundles of minutes that include 
local and long-distance calls.  Many wireless carriers offer national plans, which treat the 
fifty states as a local call regardless of the location in which the customer initiates or 
receives a call. 

Many years ago, wireline providers began eliminating the distance component to 
long distance service.  Distance-sensitive long distance pricing gave way to a single per 
minute charge for long distance calling.  Customers tended to prefer the simplicity and 
certainty of a single charge for calling.  During the same time period, prices of “long 
distance” calling also fell significantly.  Even in the wireline environment, customers 
were changing their concepts of calling to one in which usage was simply usage.  Indeed, 
wireline providers are increasingly marketing bundles of local and unlimited long 
distance calling.56  In this instance, the wireless paradigm, where usage is usage, 
regardless of the distance of the call, is now driving marketing plans as providers strive to 
meet the demands of customers. 

 

7 



 
6. Summary and Conclusion 

The nature and history of wireline telecommunications led to notions of 
subscribership and universal service based on measures of connecting locations (homes 
and businesses).  Explicit universal service funding was originally established in the U.S. 
as a wireline concept; wireless providers were virtually precluded from obtaining 
universal service funding.  This contributed to a bias against wireless providers and a 
distortion in the technology choices by providers, even though wireless technology has 
characteristics that are likely to make it the lower cost technology in some rural areas (at 
a given level of market penetration).     

Today, customers’ concepts of connection to the network have shifted from 
connection to locations to connection to customers themselves.  Customers now demand 
access across time and space.  Several factors indicate the importance of wireless service 
to customer’s concepts of access to the SPTN including: growth in wireless and flattening 
or decline in wireline penetration; growth in wireless usage and declines in wireline 
usage; substitution of wireless for wireline access and usage; declining wireless prices 
and rising local wireline prices; and wireless service characteristics that are of value to 
customers.   

In keeping with this shift in paradigm, universal service is no longer predicated on 
network connections via wireline facilities.  State commissions and the FCC increasingly 
appear to recognize that the public interest is served by wireless services becoming 
eligible for universal service funding.  At this point in time, it is critical that 
competitively neutral universal service funding is encouraged and that customer’s 
demands for access to the SPTN across time and space are recognized.     
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