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Jerrold Oppenheim

It is €asy to assume innovation is an unmitigated blessing. The tele-

phone itself was a spectacular innovation, and it is difficult to imagine

what American life would be like today without such innovationgs as
the.transist_or, the assembly line, and the personal computer. But inno-

I\:atxon has its d.raw‘backs. After all, one consequence of the transistor is

boom boxes” in city streets; the assembly line brought a new form of

boredom to the workplace; and computers made possible e
scale never before imagined. eron @

The first response raises caveats about two aspects of technological
fievelopmen‘t in telecommunications. First, to the extent that faster

Innovation is a product of competition, there are negative economic
consequences that may outweigh the benefits achieved. (This conclu-
sion is underscored when social disadvantages of innovation, such as
tl}rea.ts to ‘privacy, are considered.) Second, the history of telécommw
fications 1nnovation teaches that those who benefit from innovation
are often the last to pay for it.

‘ The po-licy conclusion I draw is that regulation of telecommunica-
tion remains essential to (1) protect the public from deleterious conse-
quences .of innovation and competition, and {2} apportion fairly the
;:osts of innovation to those who benefit from it. The rclativcl;, free
t;);{c};s of the marketplace cannot be relied upon to perform these func-

Thc proliferation of novelty phones—shaped as dogs, cars, eve
red high-heeled shoe—illustrates the point that some ’ s may
be worth more than others. The innovations of digit
touch-tone signalling make possible such use
shopping at home, bill paying and banking at home, appliance control
by telephone (so you can turn on your home air conditioner as you
leave the office), a display of the phone number of the person calliyn
and even games at a distance. A glass fiber cable can already carry lOOg—’

innovations may
al switching and
ful services as credit card
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250 times as much as a copper cable; telephone engineers predict.this
will rise to 1,300 times copper’s capacity. The fiber cable innovation
may bring us switched video services in the next decade and ultimately
full-motion broadcast-quality TV, dial-from-anywhere security cameras
to watch for fire and burglary or to check up on the teen-age party
upstairs, dial-from-home videocassette libraries that save trips to the
video store. The telephone companies’ fiber optic entry into the cable
television business is also on the agenda.*

As Bolter and McConnaughey document, some telecommunications
innovations have already arrived more broadly for consumers. These
include facsimile transmission, computer-based services such as bank-
ing by teller machines and shopping by modem, audio services such as
tax information lines and recorded “Yellow Pages’” information.

However, there is a darker side to innovation. For example, the
increased regulatory emphasis on competition made it possible for AOS
to enter the marketplace on a broad scale as resellers of long-distance
service. Their ““added value” is little more than a surcharge on captive
customers. Resulting proceeds are then shared with such customer
captors as hospitals, hotels, and private pay phone operators. Thus, a
hospital signs up with an AQS, then reaps new revenues as the AOS
charges higher rates than the hospital did before for the same service
and pays the hospital a commission based on the higher rate. It is
difficult to recognize what additional level of service to consumers the
innovation of increased charges purchases. In Massachusetts, consum-
ers have complained about paying seventy-five cents via an AOS for
pay phone calls that ordinarily cost twenty-five cents, and about being
charged $3.45 for a call that without an AOS would have cost $1.00.%3

As Sharon Nelson discusses earlier in this volume, another serious
drawback to telecommunications innovation is its potential to erode
privacy and First Amendment freedoms. Tomorrow’s telephone sys-
tem, with digital switches and fiber optic cable to nearly every home,
could become a super cable television system, doing everything cable
TV does now and more. It is also not unreasonable to project it will
remain a natural monopoly—there will only be one telephone cable
system entering each home—and the BOCs will attempt to free them-
selves of almost all common carriage obligations** as cable operators
have successfully done.*® This could mean that local monopolies would
have unfettered control over what a subscriber could receive from a
community’s only carricr of television, only source of movies (movie
theaters having been displaced by videocassettes), only carrier of news
(newspapers by then having been converted to teletext, a transition that
has been predicted since 1971),% only carrier of Congressional sessions,
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town meeting debates, and classified ads—and perhaps the only carrier
of pictures from inside your home to the local police (watching for
burglars, of course}. Not only could local monopolies thus control
access to information, they could maintain records of information and
entertainment habits of its customers. Indeed, they would arguably
need it for billing purposes.3” ’

Thus, even before we reach economic issues, we see that telecom-
munications innovation requires management on behalf of the public
to prevent antisocial results. Much telecommunications innovation
for better and for worse, is at least partly due to competition—includ:
Ing competition spawned by divestiture. But perhaps we assume too
easily that competition leads to greater innovation. As Bolter and
McConnaughey suggest, for example, divestiture may not have signifi-
cantly changed the innovation structure in the telecommunications
industry. On the other hand, the lack of change may merely reflect the
failure of divestiture to stimulate much competition. AT&T, after all
continues to dominate the long-distance (tollj market, controlling 70 t(;
80 percent of it.

There is an alternative explanation, however, to any failure of dives-
titure to stimulate innovation: competition may retard innovation. As
]..A. Schumpeter has said, “The introduction of new methods of produc-
tion and new commodities is hardly conceivable with perfect—and

perfectly prompt—competition from the start. . . . As a matter of fact

Al i !
perfect competition is and has always been temporarily suspended
whenever anything new is being introduced. . . .””38 By requiring short-

term perspectives and by failing to reward innovations that are easily
duplicated, “competitive markets may hinder efficiency in production
by stifling technological advances.”3® The great success of Bell Labs
during AT&T'’s monopoly days may provide evidence for this point.*0
So deregulating telecommunications carriers to stimulate innovation
may have the opposite result. On the other hand, the bureaucracy
usually spawned by monopoly and oligopoly is not famous for its toler-
ance of new ways of doing things.4!

Be this as it may, the competition that may spawn innovation re-
quires examination. Not only is the innovation itself a mixed blessing,
but innovation-spawning competition is also far from an unmitigated
blessing on consumers.

I do not mean to imply there are no consumer benefits from compe-
tition. The outcome of the deregulation of telephone set sales {(which
predates diverstiture) is a vivid illustration of the potential power of
competition. At the same time telephone set technology was develop-
ing and marketers were providing a bewildering new variety of choices,

Moo e

Innovation and New Services 313

prices dropped like a spent rocket. It is hard to recall that, as late as
1980, the rental payments to New York Telephone over the fifteen year
life of a telephone set would total $212.404? although sets could then
be purchased for $25. Today low-quality sets can be purchased for less
than the 1980 New York one-year rental cost of $14.16.

However, competition has consequences in addition to dropping
some prices. Ordinary competitive markets do not guarantee to meet
all demand, nor do they assure just, reasonable or stable prices—in-
deed, volatile prices and shortages are part of the normal competitive
cycle. In contrast, the goals of regulation include justice, stability,
guaranteed service, and universal service. Competition may produce
many important benefits in certain contexts, as, for example, diversity
and efficiency, but these regulatory goals are not among them.*?

This is not to say that regulation, at least as developed to date, is
without blemishes. As Roger Noll suggests in this volume, it is, in fact,
as messy, slow and as often controversial as any political process.
However, as Winston Churchill concluded in describing democracy to
the House of Commons in 1947, the alternative is worse.

Even if we determine that, for the general society, competition-
induced innovation is generally worth the price, the first specific sector
of society to benefit from a telecommunications innovation is often the
last to pay for it. A telecommunications utility has the incentive to
lower prices to customers with high elasticities of demand (especially
in its competitive markets), and recover the resulting lost income by
raising prices to customers with low elasticities of demand in monop-
oly markets. In this way, captive monopoly residential consumers can
be required to pay costs of innovations enjoyed only by customers in
other, more competitive (or simply more price elastic} sectors.

Such cross-subsidy in the telephone business is a very old problem.
It seems as though each technological advance was paid for in large
measure by those who did not need to use it. Two historical examples
make the point. AT&T began improvements to telephone plant very
early in order to improve long-distance service. Indeed, the purpose of
the complete integration of local and long-distance calling into one
network in the 1890s was to expand the long-distance business, al-
though the costs for the resulting upgrading of the local network were
largely assigned to the local business.** Similarly, the national conver-
sion to seven-digit dialing and 1+ long-distance dialing did away with
the ease of three, four and five-digit dialing in many localities, in order
to make direct dialing of long-distance calls possible everywhere. Di-
rect dialing also required additional investment in the local portion of
the network for equipment to recognize, route, and bill for the addi-
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tional digits. Additional costs are and will continue to be imposed as
the area code numbering system is changed to defer exhaustion of local
office numbering codes. Indeed the entire fixed plant is very different
than it would be if it had been constructed only for local calling.*®

There is nothing inherently wrong with these innovations. They
only become problems with respect to pricing. The question of which
service—local or long-distance—should pay what portion of the fixed
plant costs is almost impossible to answer without controversy when
the services share the plant in unquantifiable proportions. This battle
has been fought for at least eight decades

New digital services offer another current example of the difficulties
created by the potential for cross-subsidy among services rendered by
joint and common plant. High-speed data services and new custom
calling services such as call identification and call tracing were made
possible by the introduction in 1981 of digital switching machines,
essentially the computerization of central office switches (this advance
also made touch-tone service much more economical to provide on a
marginal cost basis). Thus, the new switches provide ordinary local and
long-distance service and also make possible new digital services.*’

According to one telephone company study of this new switching
technology (figure 7.6),%* this advance increased the company’s current
incremental investment per line by $52. Thus, assuming that the older
analog machines continued to render acceptable basic local and long-
distance voice service, the incremental investment cost per line of
digital service is $52. {There are also some offsetting savings in circuit
equipment used to translate digital signals to analog or back, but these
are not germane to basic voice service.) However, digital services are
optional services for which the customers have relatively high elastici-
ties of demand. Therefore a utility offering both optional, high elastic-
ity digital and essential, low elasticity local monopoly service has an
incentive to cross-subsidize digital services with local service reve-
nues.*

Telephone companies will often contend that, on the basis of econo-
mies achieved by the new technologies alone, their investment in
digital switching is justified on behalf of local and toll services. How-
ever, these economies are often created by such means as artificially
raising the depreciation expense ascribed to it. Indeed, increased depre-
ciation rates are ascribed to innovation but largely collected from users
who do not use or need the innovations. The industry’s depreciation
reserve ratio, for example, increased by 56 percent from 1980 to 1986
(from 18.6 percent to 29.0 percent), due to telephone companies’ need
to replace equipment more frequently to keep up with technological
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FIGURE 7.6
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innovation. However, the bulk of this expense is allocated in rates to
basic local subscribers via assignment to local switching machines,
although the local machines thus depreciated more quickly are render-
ing perfectly adequate basic grade service.’¥ Even so, telephone com-
pany data show the digital machines are not economical for voice
service alone (figure 7.7).°! At least one Bell company spokesman, in
response to this presentation, acknowledges that new technology has
higher unit costs.>? He argues that the extra costs are justified by the
value of the new functions performed by the innovative technology.
To the extent that new functions are thus the justification for the
new technology, the incremental costs of the new technology should
not be recovered from ratepayers other than those who benefit from the
new functions. Although the digital machines are, by one accounting,
somewhat less expensive to maintain, this is more than offset by their
much greater capital cost. Furthermore, counting recurring software
costs (“right to use’’ or “RTU” fees) as additional maintenance erases
the digital machines’ maintenance advantage as well (figure 7.7).
Nevertheless telephone companies have installed digital machines in
place of analog machines. Such innovation may be as much a product
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FIGURE 7.7
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of telephone companies’ ability to find a monopoly customer base to
finance it as of any other factor. The immediate beneficiaries of tele-
communications innovation are thus often the last to pay for it.

My comments should not be interpreted as arguing against innova-
tion, competition or divestiture. Rather I have argued for the mainte-
nance of vigilant regulation alongside innovation, competition, and
divestiture. All of this should be guided in accordance with consensual
social values such as economic equity, privacy, adequate supplies of
essential services, and prices for essential services that are just, reason-
able, stable, and least-costly.

Bailey M. Geeslin

The dawning of the Information Age is presenting new opportunities
and creating new challenges for the industry as well as its customers. I
will offer an insider’s perspective on a few of those opportunities and
challenges which will affect the rate of deployment of innovative new
services.

Consider the following fundamental change in network usage, the
staple of the public networks supplied by the telephone companies: the
growth potential of network usage is limited and it is obvious that

AR o Yt b 05
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“voice grade usage’” is a mature business, continuing to grow, but
within predictable growth limits. Many telecom managers agree that
from a financial and economic perspective future viable business growth
in the transport of information will be represented by the phenomenon
of Information Age “‘applications’’—the use and packaging of telecom-
munications network functionalities by enhanced service providers into
retail end-user services. _

However, the characteristics of Information Age applications versus
voice grade transmission are startling and have a profound effect on the
management of the business as well as regulation. Take, for example,
the effects on marketing. With the voice grade network, the product of
transmission of information on the supplier’s side is the same as the
product of a telephone call from the consumer’s side. That is, the
network companies are retail businesses dealing directly with consum-
ers. The product as seen by both parties is identical: the transmission
of voice information.

The Information Age is changing that fundamental product percep-
tion. In the Information Age, applications of telecommunications ser-
vices go well beyond voice grade transmission. The transport of voice
information—indeed the transport of information—ceases to be the
product that is bought by the telecommunications services customer.
Two examples will help crystalize this concept.

A very simple example is accessing a database, which is done fre-
quently at work as well as at home. The product being bought here is
definitely not the transmission of information. The product being bought
is a screen of information, either on a monitor or through a printer. A
more complex example is sophisticated health monitoring services such
as those contracted for by a county health department. The customer
using this Information Age application may not even be the one who is
paying the bill, and again, the transport of information is no longer a
retail product.

This change in telecommunications products from retail to whole-
sale affects both the people who deal with the industry and the industry
which deals with the people wanting to use its services. Both have a lot
to learn about marketing Information Age applications.

First, consider the effect of wholesaling on a telecommunications
business which thinks of itself as a retail business. With the redefini-
tion of the transport product by the Information Age application, the
retailing telephone company often looks upon people who want to use
its services as intruders and rejects them, sometimes rather rudely. The
history of the old Bell System has proved this to be true in the past, and
that tendency still exists with some of its current successors.
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The problem with this less than amicable relationship is not one-
sided. Sometimes the people knocking on the door, wanting to use the
network, do not try to gain entry very politely. Users of network ser-
vices in applications in which transmission is apparently not the pri-
mary product very often say that they have problems doing business
with the telephone companies. The users feel that one of the problems
which leads to resentment is that they must go to the Bell people and
convince them to provide services, even when the use of the service by
the users may be a good deal for Bell. But is anything wrong here? Bell
companies do that with vendors all the time. Building sound business
relationships is part of management’s job.

Sound industry/network user relationships do not end with under-
standing customer focus, and shifting retail/wholesale markets. The
telecommunications industry must feel comfortable that there are a
number of reputable retailers in business using their services. In addi-
tion, retailers must feel comfortable that they are getting a fair deal
from the wholesalers; they must like and use the industry’s services
and see terms as reasonable. The onus is also on the company to
modernize the network so that the “wholesale’” machine is producing
what users are seeking. This leads to another misperception.

There is a tendency today to define the capacity of the network in
terms of voice grade telephone calls. This tendency leads to a belief
that the capacity of the network is well beyond that which will ever be
used. However, the use of network capacity of bandwidth for services
other than voice telecommunications will not leave an excess inven-
tory of capacity. On the contrary, the capacity problem being faced
right now is not one of excess, but rather a lack of bandwidth beyond
2.4 kilobits on an end-to-end basis through the switched network.
Aside from the 56-kilobit services used primarily with personal com-
puters, there is very little end-to-end capacity to provide Information
Age services such as point-to-point full-motion video. This require-
ment to invest in increased end-to-end capacity leads to a final phe-
nomenon. That is, the telecommunications networks in the United
States have the characteristics of infrastructure. Infrastructure tradi-
tionally provides capabilities prior to identifiable assessable applica-
tions for its use.

That causes great difficulty in convincing upper management to
invest in new network capabilities. With the prevailing short-term
business orientation in this country (as well as the regulatory restric-
tions of rate-of-return or profit regulation), very often senior manage-
ment wants names, addresses, social security numbers, and checking
account numbers of the customers who are going to pay for this invest-
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ment. This concern on the part of management is only justified to the
extent that regulation will not allow returns to the company’s share-
holders which are commensurate with the risk incurred (incentive
regulation in the form of price regulation would reduce the risk con-
cerns of management). This is certainly true when you examine the
major trends toward services with increasing bandwidth and the growth
of data usage in this country. Regulatory risk aside, the investments in
the infrastructure which are required to satisfy wholesale markets are
in my opinion risky, but worth making. These capacity and usage
trends are a good barometer of what will be a healthy and vibrant
partnership between the telecommunications industry and enhanced
service providers, if both the industry and the users “‘step up”’ to meet-
ing the challenges which will accompany the opportunities.

As we move into the Information Age, there are many opportunities
for both the industry and the users of network services. However, both
the industry and the users of the industry’s services must work at
developing business relationships. The industry must strive to under-
stand and service our wholesale markets and to modernize the net-
work, within regulatory constraints. Retailers have to develop a repu-
tation as good business partners and providers of services which will
benefit the community. Together, the industry and the users of telecom
services can make the Information Age a reality.



