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Prior to divestiture, under the AT&T monopoly regime, users came to 
expect "one-stop shopping" and "end-to-end service." In this environ¬ 
ment, new network offerings were introduced on a highly restrained 
basis. These were also largely predictable, and terms and conditions of 
supply were often not reflective of technical limitations. Service inno¬ 
vation was not a carrier priority, but, instead, was a by-product or 
incidental result of supply-driven technical innovation or a response to 
limited competition. For instance, the operational improvement as¬ 
pects of touch-tone were its prime motivation, not the new service 
possibilities that this new form of dialing facilitated. In short, customer 
demand assumed a relatively minor role in service development or 
introduction. 
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As the local provider for more than 80 percent of the nation's tele¬ 
phone subscribers and over 95 percent of long-distance customers, the 
Bell System wielded considerable influence in determining the direc¬ 
tion and rate of change of innovation pre-divestiture. Bell Laboratories 
received enormous payments for conduct of basic research and systems 
engineering from all the BOCs and AT&T's Long Lines Division. In 
1982 alone, the BOCs' "license contract" expenditures totaled $464.5 
million for fundamental research and systems engineering (R&SE).1 
Historically, substantial "specific design and development" (SD&JD) 
payments were also made to Bell Labs by Bell's manufacturing arm, 
Western Electric. For example, in 1979 SD&D accounted for 60 percent 
of the Labs' research budget, while the remaining 40 percent repre¬ 
sented R&SE disbursements.2 

In general, the perceived need for network improvements, rather 
than a recognition of customer demand, appeared to drive innovation 
in the telecommunications industry for at least two-thirds of this cen¬ 
tury. Where competition did exist, technical and service imperatives 
were often redirected. And, even when an effort to be innovative in a 
services sense occurred, the design often appeared to be left to engineers 
rather than marketers, sometimes with disastrous results. 

Most industry observers agree the current rate of innovation in tele¬ 
communications is exceedingly brisk. For example, NTIA finds in its 
1988 landmark assessment of the industry that "[exponential techno¬ 
logical and commercial growth today characterizes telecommunica¬ 
tions."3 Similarly, MCI's industry pioneer Wiliam McGowan observes 
there has been an "explosion in services," citing, inter alia, his compa¬ 
ny's increase in core offerings from five to sixty since divestiture.4 

Major users and the RBOCs also have characterized the rate of inno¬ 
vations as rapid. Indeed, in contrast to historical constraints on their 
options, International Communications Association members ac¬ 
knowledge the existence of a much wider choice of attractive commu¬ 
nications equipment and services today.5 Finally, Judge Harold Greene 
concludes, "as predicted by classic antitrust doctrine, innovation has 
flowered during the post-divestiture period."6 

Despite this apparent widespread consensus, careful analysis of the 
events of the post-divestiture period may suffer from imprecise use of 
concepts and terminology. Service innovations present very consider¬ 
able obstacles to recognition and precise measurement. A glance at 
table 7.1, "Telecommunications Mileposts," underscores some of the 
complexities that may be encountered. For example, the appearance of 
(OUT)WATS, which was introduced in 1961, and (IN)WATS, which 
was inaugurated four years later, clearly gave rise to a number of effi- 
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cient new applications of telecommunications. But were these "special 
purpose" or discount services fully innovations before their special 
uses developed? 

Similar problems of timing apply to the introduction of touch-tone 
dialing. Touch-tone dialing was technically possible in 1963, with the 
introduction of the push button telephone. But during the 1980s the 
age of digital switching and information services began to dawn and the 
capabilities of this equipment expanded many fold. Notably, "high 
speed" data phone service made its debut in 1958 with a 1200 bits per 
second capability. In contrast, DS-3 dedicated data services today fea¬ 
ture speeds of 45 megabits per second. Did innovation, as it related to 
the touch-tone feature, appear twice, or, should the term apply only to 
the use of a new option? 

Table 7.1 illustrates the slow pace of service introduction and mar¬ 
keting in the demand area, when compared to the industry's emphasis 
on technology or supply parameters. This applies for even the most 
simple or trivial changes. For instance, it took approximately fifty years 
after the initial commercialization of telephony for the first nonblack 
telephones to be offered (i.e., by the Independents in 1926). Even with 
this "innovation" in evidence, another thirty years passed before the 
Bell System provided colored telephones in 1955. But nearly twenty- 
five more years were required for "Mickey Mouse" to make his appear¬ 
ance in the industry (i.e., as an innocuous plastic case for the basic 
telephone in the mid-1970s). At that point, Mickey was already in his 
fifties. 

A corresponding history applies in the case of many services. As 
table 7.1 shows, the appearance of data transmission at 600 bps over 
telephone lines occurred in 1930, about fifty years after the introduc¬ 
tion of commercial voice service, but another forty years went by before 
a visual offering was instituted (picturephone). Now it appears that 
about twenty-five more years will have to pass before all three services 
will be available concurrently over the public switched network, i.e, 
with the full application of the ISDN. Finally, note that the new service 
frontier of transcontinental service (New York to San Francisco) was 
breached in 1915 or about 40 years after birth of the Bell System, but 
Bell required another 40 years before making dependable, reasonably 
priced transoceanic service available over cable. Yet, innovative 
("transindustry") electronic mail only made its appearance about twenty- 
five years later in the early 1980s, or at about the time that the Bell 
System was breaking up. 

As shown by the difference between the "transmission capability" 
supply line of figure 7.1 and the accompanying plot of "service de- 



290 SERVICE ISSUES 

FIGURE 7.1 

Development of Digital Telecommunications 

mand," a lag in facility applications for the telecommunications indus¬ 
try has at some points exceeded a decade. Recently, the gap between 
the incidence of technical possibility and the practical application of 
industry capabilities has lessened. This has reflected the increased pres¬ 
ence of competitive pressures and heightened industry awareness of the 
need for greater responsiveness to users' requirements. For instance, 
widespread utilization of facsimile technology, which first appeared in 
the 1960s, has required "just" two decades. Moreover, commercial 
exploitation of cellular radio has taken only slightly more than a de- 



Innovation and New Services 291 

cade, after cellular's technical feasibility was established in the late 
1960s. Cellular implementation has been directly impacted by the FCC's 
determination that competitive provision, albeit only two providers, 
would be an appropriate means of fostering widespread deployment of 
this technology. Finally, in several instances, custom calling and CLASS 
services have been tariffed in less than ten years after their initial 
development. In this instance, competitive pressures, from terminal 
equipment and enhanced service suppliers, were an important impetus 
toward more rapid deployment. 

Of course, the process of translating the capabilities of the network 
after divestiture into a service-related form generally seems to be im¬ 
proving when compared to historical norms. This also applies to cur¬ 
rent attempts to define service building blocks or BSEs in the context 
of the FCC's plans for ONA. Indeed, this effort may be completed in 
the space of only a few years. But, even here, accolades for the indus¬ 
try's supply enthusiasts may not be in order. Notably, the technological 
or facility-focused breakup of the Bell System took place without any 
prior attention or even mention of the ONA applications or customer 
oriented process. 

The pre-divestiture period of high engineering or technological in¬ 
novation and low service application had an impact that was economy¬ 
wide because of its effects on dependent or served industries. Utiliza¬ 
tion of computer technology languished for well over a decade before 
high-speed data links became available. Similarly, in the 1960s and 
1970s, firms in banking, manufacturing, and other areas found it nec¬ 
essary to develop private networks specially suited to their service 
needs because of slow industry application of available technology. 

While the steady stream of technological advances during the predi¬ 
vestiture period were impressive, these developments pale in compari¬ 
son to telecommunications' post-divestiture facility revitalization, both 
in terms of the pace and scope of change. Plant replacement has been 
implemented at a brisk pace ever since the industry realized that the 
new environment would be characterized by multiple supply. Indeed, 
in the case of the Bell companies, conditions of competitive supply are 
a prerequisite for their participation in toll and other markets. Thus, 
digital technology is currently supplanting most analog installations in 
the toll and local networks. This is remarkable when one considers 
that the network was basically engineered for analog transmission from 
its inception. 

Facility changeover is having fundamental effects on industry 
switching, transmission, and terminal equipment capabilities. Cur¬ 
rently local telephone companies, led by the BOCs, are actively evolv- 
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ing their public switched plant toward the ISDN. Taken as a whole, 
ISDN implementation represents technological innovation pushed for¬ 
ward on a massive scale. In the near term, ISDN will offer integrated 
standard voice, medium-speed data, facsimile, and telemetry services. 
In later stages, it will be able to accommodate highly desirable broad¬ 
band applications, such as video and high-speed data. 

Clearly, the proportion of switching systems already digital has risen 
dramatically from the level existing at divestiture. According to the 
USTA, in 1985, 4,251 of the 20,093 Central Office Switches in service 
in the U.S. were digital. By 1987, digital switches were 7,381 of the 
19,712 Central Offices.7 Optical fiber transmission facilities have shown 
rapid expansion as well as shown by table 7.2, which indicates, during 
the post-divestiture period 1985-1987, that interexchange fiber miles 
increased fourfold. During the same interval, the number of fiber miles 
installed by the BOCs more than tripled. In fact, as recently as 1982, 
there was virtually no fiber in service. 

A report for NASA prepared by IGI Consulting, Inc., predicts cable 
costs will go as low as $0.12 per meter by 1995 (figure 7.2) while NET 
expects fiber prices in 1994 to be only half as high as they were in 
1986.8 Southwestern Bell is forecasting annual price reductions of 10 to 
15 percent for fiber cable by 1993, as well as annual reductions of 10 to 
15 percent in prices of digital loop carrier systems, 15 to 20 percent in 
optical device prices, and 37 percent in laser prices.9 

A decline in prices has also been experienced by terminal equipment 
for fiber systems. This is due in part to the fact that manufacturers' 
input prices have been rapidly declining. For instance, high-quality 

TABLE 7.2 
Estimated Fiber Optic Miles Deployed by Major Service Providers, 

1985-1988 

Fiber-Miles (000s) 
1985 1986 1987 1988 

Major Interexchange Carriers 
Seven regional Bell 

455.9 889.2 1,486.1 1,886.5 

operating companies 497.1 880.7 1,192.0 1,548.5 
Metropolitan fiber systems NA NA NA 12.2 
Total 953.0 1,769.9 2,678.1 3,447.2 

Source: Jonathan M. Kraushaar (FCC], Fiber Deployment Update, End of Year 1988, February 17, 
1989. 
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FIGURE 7.2 

1980 1985 1990 1995 

Source: Bethesda Research Institute. 

light emitting diodes (LEDs) have dropped in price from $200 to $10 in 
recent years. Digital switching costs are also declining. For example, 
these systems fell 17 percent between 1986 and 1989. While this is not 
as impressive as the savings experienced in fiber costs, the outlook for 
switching equipment economies is also quite positive. 

Not unexpectedly, carriers' operating costs are likewise experiencing 
a downward trend. This directly reflects installation of the newer tech¬ 
nologies, especially the lower provisioning and maintenance costs as¬ 
sociated with fiber optics. But the ongoing evolution to a digital net¬ 
work will imply both a reduction in current costs and an increase in 
capacity. In turn, these will lead to realization of recurring future 
economic benefits, as providers experience increased revenues and lower 
costs for expansion and rearranging their networks.10 

The declining cost of fiber optic cable is not the only aspect of the 
new technologies from which carriers are deriving a cost advantage. In 
fact, the savings these firms are experiencing from technical improve¬ 
ments are even more impressive than the reductions in manufacturers' 
equipment prices. These technical improvements have generally en¬ 
hanced the performance and capacity, and lowered the cost of lightwave 
transmission systems since divestiture.11 

For instance, the recent trend of bit rates times repeater spacing, as 
that measure of operating capacity applies to systems in commercial 
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FIGURE 7.3 

Fiber Optics Systems Present Operating Capacity 

Source: Bethesda Research Institute. 

use, is shown by figure 7.3. Notably, the vertical scale for the figure is 
exponential, reflecting the fact the improvements have been exponen¬ 
tial, and it is simply impractical to capture these on a linear measure. 
Overall, this parameter has actually improved by a factor of ten approx¬ 
imately every three years, while the cost of optical fiber capacity has 
been decreasing at a similar rate. The resultant unit cost reductions are 
illustrated by the same chart. 

Switching capacity has also been increasing, albeit not as rapidly as 
that for transmission. For instance, Patrick White of Bell Communica¬ 
tions reports "the 1ESS switch, first introduced in the mid-1960s, could 
process 115,000 calls per hour, while its successor, 1AESS handles 
240,000 calls per hour. Current generation digital switches, such as the 
DMS 100, can process 330,000 calls per hour."12 Taken together with 
developments in transmission, switching feature progress and capacity 
increments leave open the possibility for a tremendous influx in new 
services development. 

Another potential gauge for gleaning how quickly technical progress 
is taking place is labor productivity. For example, as shown by table 
7.3, employment in the Bell companies by the end of 1988 had de¬ 
clined 14.8 percent from its 1983 level. On the other hand, customers 
served, as measured by the number of access lines, had risen 14.7 
percent, leading to an overall labor productivity gain of more than 30 
percent. Overall, this gain was registered in the first year, but between 
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TABLE 7.3 
Labor Productivity Gains for Bell Companies Lines Per Employee 

Number of Access Lines 
(thousands) 

1983 1984 1985 1986 1987 1988 

Ameritech 14,114 14,337 14,555 14,755 15,094 15,469 
Bell Atlantic 14,358 14,677 15,090 15,509 16,056 16,541 
Bell South 13,612 14,000 14,500 15,000 15,700 16,400 
NYNEX 12,829 13,226 13,623 13,962 14,415 14,851 
Pacific Telesis 10,930 11,307 11,630 12,063 12,525 13,090 
Southwestern Bell 10,329 10,650 10,898 11,083 11,105 11,340 
US West 10,610 10,871 11,167 11,332 11,613 11,878 

Bell Totals 86,782 89,068 91,463 93,704 96,508 99,569 

Number of Employees 

1983 1984 1985 1986 1987 1988 

Ameritech 95,238 77,514 74,883 77,538 78,510 77,334 
Bell Atlantic 80,600 77,788 73,036 77,358 80,950 81,000 
Bell South 120,174 96,000 92,300 96,900 98,700 110,280 
NYNEX 117,042 94,900 89,600 90,200 95,300 97,400 
Pacific Telesis 97,647 76,881 71,488 74,937 71,877 69,502 
Southwestern Bell 74,000 71,900 71,400 67,500 67,100 69,900 
US West 73,000 70,765 70,202 69,375 68,523 69,765 

Bell Totals 657,701 565,748 542,909 549,808 560,960 560,181 

Lines per Employee 

1983 1984 1985 1986 1987 1988 

Ameritech 148 185 194 190 192 200 
Bell Atlantic 178 189 207 211 198 204 
Bell South 113 146 157 155 159 163 
NYNEX 110 139 152 155 151 152 
Pacific Telesis 112 147 163 161 174 188 
Southwestern Bell 140 148 153 164 165 175 
US West 145 154 159 163 169 170 

Bell Totals 132 157 168 170 172 178 
Cumulative Gain 18.9% 27.2% 28.8% 30.3% 34.9% 

Sources: Company annual reports and forms 10K. 
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1984 and 1988 average Bell productivity in this area still improved by 
16 percent. 

The post-divestiture experience shows the telephone network to be 
already feature rich and to possess diverse capabilities. The technolo¬ 
gies already in place have capacity to serve far in excess of historical 
demand growth or the rate of service introduction by industry provid¬ 
ers. And, as shown by figure 7.4 (for fiber optics), the unit economies 
being generated consistently take hold at fairly low traffic levels. These 
effects are likely to be accentuated as network revitalization proceeds 
to completion in the early 1990s. Moreover, as gleaned from figure 7.5, 
the transfusion of new equipment will have been largely financed be¬ 
fore its full benefits are realized, since amounts are being reserved 
currently at accelerating rates to pay for these installations. 

In general, the industry seems to be witnessing a speedup of techni¬ 
cal innovation and supply improvements from a traditional span of 
decades to just a few years. Thus, the need to stimulate applications or 
demand is likewise accentuated. The magnitude of GNP that was lost 
prior to divestiture due to lagging application over a period of perhaps 
twenty-five to fifty years, could not be potentially at stake before we 
reach the next century, or possibly even before 1995. This points to the 
critical need to develop policies which ensure that service innovation 
also greatly exceeds pre-divestiture levels. 

FIGURE 7.4 

Fiber Optic Unit Expense 

Source: Bethesda Research Institute. 
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FIGURE 7.5 

1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 

Source: Bethesda Research Institute. 

Since divestiture, business users have benefited from a proliferation 
of choice and opportunity offered by more efficient, productive sup¬ 
pliers, but there has been turmoil in the new operating environment 
and the difficult loss of "one-stop shopping." Fortunately, in the post¬ 
divestiture era, customer demand has assumed a more important role 
in determining the direction of service and product development. By 
definition, multiple entry into a given market presents users with more 
choice and therefore more leverage in their dealings with suppliers. 
Indeed, most established carriers today publicly stress their commit¬ 
ment to their customers, citing, inter alia, their "market driven" strat¬ 
egies,13 "rededication to customer service,"14 "responsive[ness] to cus¬ 
tomer needs,"15 "commitment to service,"16 and "customer 
satisfaction."17 

Yet, despite the rhetoric, many within the industry still exhibit 
supply-driven tendencies to an important degree. For example, on the 
eve of divestiture, ISDN was referred to as a "grand design for tomor¬ 
row's telephones," and it was observed that: 

The big push for the digital network has come from the telephone 
companies in developed nations, which look to it as a new source of 
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revenue at a time when much of the growth in communications is 
going to new specialized carriers.18 

AT&T was identified as the "driving force behind ISDN," and a French 
electronics firm remarked that "there will be no turning back."19 

ISDN in its incipient stage would seem to be appropriately classified 
as "technically feasible but no demand." Although not as blatant in its 
disregard for customer input as picturephone, this network concept 
nonetheless is clearly an example of a "technology push" innovation. 
Dubbed the "great economic hope of most telephone companies" by a 
British Telecom marketing director, ISDN has been very slow to win 
approval of users, despite an increasingly rampant industry push toward 
its application. 

Indeed, a spring 1988 survey of large ncnresidential users found there 
had been no significant movement among corporate network planners 
in either adding or expecting to add ISDN capability through the end of 
1989.20 Often bewildered or skeptical users have adopted their own 
interpretations of the ISDN acronym, ranging from "I Still Don't (K)Now" 
to "Innovations Subscribers Don't Need" to "It's So Damn Near." More 
recently, a few large customers (e.g., McDonald's Corporation and 
American Express) have pioneered the use of ISDN capability. 

The outcome of ISDN implementation is yet unknown. Recent in- 
trest by some users may qualify the concept as bona fide serendipity, 
but at this point the outcome is still unclear. In fact, three basic ISDN 
scenarios appear plausible, underscoring the pivotal importance of pub¬ 
lic policy guidance in this area. One scenario is characterized by "mar¬ 
ket failure," whereby the lack of a quick consensus on standards would 
retard development of a public ISDN, resulting in disparate, incompat¬ 
ible private enhanced networks. A second scenario has a public ISDN 
emerging on a "piecemeal" basis, targeting large cities and featuring a 
shared facilities architecture rather than complete integration of voice, 
data, facsimile, and other services. Finally, the third scenario envisions 
full conversion to broadband ISDN as the technological "dream" is 
brought to fruition, namely, full deployment and integration based on 
universally accepted ISDN standards. These standards would support 
open entry, a myriad of wideband video and high-speed data offerings, 
integrated packet and circuit switching, and value-based (rather than 
cost-based) pricing. 

Failure to develop an appropriate public policy infrastructure for the 
new Information Age or utilize the competitive catalyst could result in 
parallel development of all three scenarios, at an enormous waste of 
R&D funds, public monies, manufacturing resources, and public net- 
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work operating systems. The possibility exists that full conversion 
might never be achieved without the necessary public guidance. 

The demand for services provided via ISDN is a key element to the 
success of the concept. The cost to end users may not be the determin¬ 
ing factor since the price of a service is not always the criterion used to 
select among alternative service offerings. Service quality and reliabil¬ 
ity are often more important than cost considerations. Technical crite¬ 
ria, such as the capability to interface different technologies and termi¬ 
nal types among users, are critical factors in other situations. And, if 
diverse routing is required by users, alternate suppliers can be used to 
provide such a feature. 

Beyond ISDN, high rates of change have occurred in recent years in 
the U.S. telecommunications sector, and even greater rates are expected 
from now until the year 2000.21 Both domestic and international tele¬ 
communications markets are growing substantially. A number of spe¬ 
cific markets have enjoyed particularly robust growth. As shown by 
table 7.4, electronic information industry revenues, particularly com¬ 
puterized databases, have increased significantly since the pre-divesti¬ 
ture era. The U.S. business information services sector is projected to 
reach $15 billion by 1992.22 

Several other markets have been gaining in popularity. Facsimile 
machines' plummeting pricing (some quality units now cost under 
$2,000) have fueled that brisk market. Although sales of personal com¬ 
puters, facsimile hardware, and software products only totaled $13 
million in 1987, the figure may reach one-quarter billion by 1991. The 
number of VSATs grew by over 50 percent from 1987 to 1989 as a spate 
of customers have become convinced of the medium's cost effective¬ 
ness and reliability. Similar to FAX, T-l has existed for a quarter of a 
century, but has only caught on since divestiture as companies set up 
high-quality, cost-effective private networks to replace the Bell Sys¬ 
tem's end-to-end offerings. 

Two markets may prove to be the most impressive in terms of 
growth. With respect to electronic mail, the number of in-house elec¬ 
tronic messaging subscribers totaled 5.6 million in 1987, an increase of 
approximately 40 percent from the previous year. The number of mes¬ 
sages in 1987 averaged 62.9 million per month, with 67 percent ac¬ 
counted for by private mail boxes. Compared to long-distance tele¬ 
phone calls and mail, fast-growing electronic mailbox usage currently 
comprises less than one percent of total U.S. message volume as this 
country enters the Information Age. 

Another emerging service is electronic data interchange (EDI). EDI is 
the computer-to-computer transmission of business documents, such 
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TABLE 7.4 
Electronic Information Industry Revenues 

Computerized Databases 
(1982 and 1987) 

Growth 
1982 
($M) 

% of 
Total 

1987 
($M) 

% of 
Total 

Rate 

(%) 

Financial 304.5 29.1 835.2 28.6 22.4 
Economics and econometrics 90.7 8.6 198.1 6.8 16.9 
Industry-specific 28.2 2.7 73.4 2.5 21.1 
Credit 290.0 27.7 513.9 17.6 12.1 
Audience measurement 16.4 1.6 35.9 1.2 17.0 
Product movement 20.1 1.9 76.9 2.6 30.8 
Demographics 
General business 

6.5 0.6 22.8 0.8 28.5 

and industry 
Industrial directories 

10.0 0.9 30.5 1.0 25.0 

and catalogs 1.8 0.2 8.4 0.3 36.1 
News 35.3 3.4 267.2 9.1 49.9 
Scientific and technical 68.0 6.5 162.0 5.5 19.0 
Library support 17.6 1.7 34.9 1.2 14.7 
Legal 94.0 9.0 266.8 9.1 23.2 
Government 9.0 0.8 22.4 0.8 20.0 
Real estate 
New professional services 

(medical, pharmacists, 

28.0 2.7 40.8 1.4 7.8 

etc.) 11.3 1.1 146.5 5.0 66.9 
Consumer 10.5 1.0 178.5 6.1 76.2 
Other 5.0 0.5 10.1 0.4 15.1 

Total 1,046.9 100.0 2,924.3 100.0 22.8 

Source: Huber Report, Section 7.1. 

as purchase orders, invoices, and advance shipping notices, in standard 
formats. Potential benefits include shorter procurement intervals for 
manufacturing materials, lower purchasing costs, and increased buyer 
productivity. Pacific Bell, Southern Bell, and South Central Bell are 
attempting to use EDI to provide enhanced billing services to custom¬ 
ers, such as presenting monthly inventories of all BOC-provided ser¬ 
vices and equipment. 

ONA is a form of equal access for enhanced service providers insti- 
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tuted by the FCC in response to a burgeoning market. Highly acclaimed 
as a concept, ONA as developed by the FCC has been criticized for its 
lack of specificity and for its slow development. Some claim that the 
RBOCs, subject to MFJ restraints, have eschewed rapid implementation 
of ONA in favor of CEI plans designed to help themselves, and not 
their competitors.23 

The pivotal importance of ONA is widely recognized by the tele¬ 
communications industry. The Regional Companies see a significant 
market opportunity in successful implementation of the process. For 
example, an executive at Southwestern Bell observed: 

Increasing the use of the network—even by just one percent—prom¬ 
ises far more revenue potential than anything we could gain by pro¬ 
viding enhanced services ourselves. .. . ONA can aid economic devel¬ 
opment by creating a telecommunications market rich in Information 
Age services. New businesses or existing businesses considering re¬ 
location will look at whether an area offers a progressive environ¬ 
ment that promotes the advantages of the Information Age.24 

Enhanced service providers are also cognizant of this potentially lucra¬ 
tive market. Potential users regard the process as a means to have their 
information service needs better met. Public policymakers at the FCC 
envision ONA as an "equal access" approach to promoting competi¬ 
tion, and assuring a more rapid and efficient delivery of Information 
Age services to the public. 

The concept is a key element in the FCC's Computer III program of 
relaxed regulation, which was vacated and remanded by the Court of 
Appeals in June 1990. Notably, without its successful implementation, 
separate subsidiary requirements will be retained for enhanced service 
provision by Bell companies. This network architecture and its interim 
counterpart, CEI, represent essential elements of the much touted 
broadband ISDN network of the 1990s and beyond. 

Local telephone companies have not passively accepted entry into 
their traditionally secure markets, and have turned to network devel¬ 
opments in the attempt to meet the challenge. Centrex was initially 
offered by the local exchange carriers in the early 1960s as an alterna¬ 
tive to PBXs, that is, switching equipment located on a customer's 
premises. In the 1970s, PBX began its resurgence as microprocessor 
technology advanced and the FCC's procompetitive policies gathered 
momentum. The FCC's decisions in the areas of equipment registra¬ 
tion, rate unbundling, and cost-based pricing fostered considerable 
competitive entry. As a result, by the 1980s, there was much greater 
emphasis on meeting customer needs and growth in the PBX sector, 
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particularly respecting equipment offered by competitors of the Bell 
System. 

Apparently, in an attempt to meet changed marketplace conditions 
and combat incursion of new competitors, the Bell System launched a 
marketing program in the late 1970s that has been termed a "migration 
strategy." Under this new strategy, Centrex was deemphasized as an 
offering. Instead, marketing focus and development of new features 
were shifted to Bell's recently upgraded CPE project line (e.g., Dimen¬ 
sion PBX). Within a few years, Centrex systems' growth and customer 
acceptance suffered through increasing replacement by Bell's electronic 
PBXs. 

The divestiture altered these conditions and incentives dramatically. 
These new regional companies and their BOCs inaugurated an ener¬ 
getic program to innovate, i.e., to remarket and upgrade their Centrex 
services. Resurgence of Centrex growth is expected to continue as a 
result of this sales push, corollary actions (e.g., a lowering of the mini¬ 
mum 100-line requirement formerly imposed on Centrex users), and 
technological enhancements in the late 1980s. In addition, central of¬ 
fice local area networks (CO-LANs) have been developed to enhance 
existing Centrex lines to allow the BOCs to provide an alternative 
offering to LANs obtained from independent suppliers. 

The structure of the U.S. telecommunications sector today is the 
product of major technological forces, increased competitive entry, and 
a myriad of facilitating public policies instituted by federal and state 
agencies, the courts, and the U.S. Congress. The relatively simple era 
of few choices, fewer suppliers, rental phones, electromechanical net¬ 
works, and extensive regulation has been superseded by a competi¬ 
tively inspired greater diversity of offerings, multiple sources of supply, 
sophisticated CPE for sale to users, digital electronic networks, and 
relaxed regulation. 

As we have indicated, during the early post-divestiture era, options 
have widened significantly for users, and customers have strengthened 
their role in impacting the rate and direction of innovation; clearly 
demand has become more important in shaping technological advance 
in the industry. However, the supply factor and strategic view of the 
impact that competition may have remains the pivotal consideration 
in new service and product development in the telecommunications 
sector. Established carriers have effected a dramatic upgrading and rapid 
expansion of facilities in vigorously responding to competitive pres¬ 
sures in the 1980s. As a result, the industry is currently faced with 
excess network capacity and unexploited capabilities. These facilities 
are likely to be utilized efficiently only if "outside applications" (e.g., 
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by new entrants) supplement those contemplated by traditional sup¬ 
pliers. 

Consolidation is a structural fact in key markets, whether by merger, 
acquisition, joint venture, or withdrawal. For example, in interex¬ 
change markets, a second tier of companies has formed new corporate 
combinations reminiscent of the bolstering of MCI and US Sprint in 
the early eighties. Never crowded, the ranks of large switching equip¬ 
ment manufacturers were thinned by ITT's abandonment of the mar¬ 
ket. PBX, key system, and modem vendors have all been beset by 
market "shakeouts." 

Over an extended horizon, there is evidence that conditions of (in¬ 
cipient) economies of scale and scope may arise in the industry, espe¬ 
cially after telecommunications traverses the first decade after divesti¬ 
ture. Unexpectedly, this situation is a direct result of new competition 
and the accommodating Bell System divestiture, which have been the 
catalysts for existing carriers to overexpand and sharply upgrade the 
scale of their plant. These programs, when complete, will position 
traditional suppliers to meet competitive threats and forestall further 
entry. In addition, these firms believe their upgraded capabilities are 
justified because they can be employed in meeting new customer re¬ 
quirements. Yet, in many instances, these perceived needs can only be 
characterized as being a remote likelihood or distant fruition. Thus, 
they will apparently not be the bases for fully loading in a timely 
manner the facilities that are coming on line. 

Given these network conditions, there is a need to direct public 
policy toward encouraging the near-term utilization of huge network 
and other resources which would otherwise be left idle. Importantly, 
from society's viewpoint, the benefits of such exploitation are essen¬ 
tially "free." However, without intervention, this plant is likely to be 
left underutilized over the next several years. If this is the case, the 
increased industry and national economic growth, service options and 
operational economies, and other benefits that could have been derived 
from our paid-for and greatly enhanced communications network will 
simply be lost forever. 

At the same time, vertical integration has become fashionable again 
as service providers seek to recapture the "one-stop shopping" capabil¬ 
ity of the pre-divestiture period and preempt their competitors. The 
RBOCs, AT&T, and many independent telephone companies have in¬ 
dicated their belief in this corporate goal.25 For example, BellSouth and 
Ameritech telephone companies have combined their service and CPE 
operations pursuant to Computer III. 

Despite the much publicized specter of bypass, the nation's local 
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exchanges apparently remain securely in the grasp of the BOCs and the 
Independents in their respective operating territories. This has slowed 
the pace of innovation significantly. There are no compelling signs that 
exchange carriers will lose their grip on local markets. Entry, whether 
real or imagined, has clearly helped to spur the BOCs and other LECs 
to modernize their networks, and to become leaders in implementing 
many of the so-called bypass technologies such as fiber optics, digital 
switching, cellular radio, and short-haul microwave. 

The road to ISDN and UIS-type26 comprehensive solutions, once 
navigated, should reaffirm the public switched network as the undis¬ 
puted backbone of this nation's telecommunications capabilities. High 
supplier concentration will likely remain or even heighten in interex¬ 
change services, large switching equipment, and many CPE markets. A 
brisk rate of innovation should be evident in these markets, born of the 
reactions of financially and otherwise solid oligopolists to the clashes 
of less stable, but more adventuresome legions of competitors charac¬ 
teristic of the early and mid-1980s. Market instability should lessen, 
but so will "derring do” as "me too” pricing and other forms of mutual 
interdependence may evolve. 

Thus, a key to maintaining a lively pace of new service and product 
development will center on the nature and extent of the access afforded 
competitors to the "network of the future” and the role of competition 
itself. The ability of alternative facilities providers to enter without 
restriction, and public policymakers to encourage competition in the 
enhanced information services resale market, will determine whether 
the network's capacity and capabilities are utilized on a timely basis. 
In turn, these should, in large measure, determine whether the Infor¬ 
mation Age is properly fueled for the journey ahead. 

Elliot E. Maxwell 

Walter Bolter and James McConnaughey argue that competition spurs 
innovation—few people would disagree. Unfortunately Bolter and 
McConnaughey present little empirical evidence on the central ques¬ 
tion of how innovation has been affected by the MFJ and related regu¬ 
lation. 

If one measure of innovation is the bringing of new services to 
market, there are several ways one could demonstrate the delays intro¬ 
duced into the process by the MFJ and regulatory requirements. One 
simple method would be to measure the intervals between the filing of 
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proposed MFJ service waivers with the DOJ, and a favorable decision 
by fudge Greene. That delay would be a direct consequence of the MFJ. 
A preliminary review of the twenty waivers filed by Pacific Telesis 
Group and approved by the District Court between 1984 and 1987 
shows a total delay of 4,131 days. For those who wish to offer services 
in increasingly competitive markets, these numbers provide little com¬ 
fort. Similarly, in the federal or state regulatory arena, one could calcu¬ 
late the time it takes a service proposal to move through the regulatory 
system by examining when CEI or ONA plans are filed, and when they 
are authorized. 

My thesis is this: the MFJ, FCC, and public utility regulations, 
established to govern the activities of the BOCs, have discouraged these 
companies from offering new products or services, or engaging in devel¬ 
opment activities that typically lead to new products and services. The 
practical effect has been to exclude the local exchange companies from 
competing in a number of markets to which they would bring consid¬ 
erable skills and resources, and to reduce competition and innovation 
by these large, technologically competent and well-capitalized firms. 
Although it may be argued that this reduction in competition has led 
to increased innovation by other firms, one should hesitate to restrict 
actual entry, and therefore competition, on the theoretical basis that 
the restriction will promote competition. 

The negative effects of regulation are illustrated in many cases. 
Among the most glaring was the long delay in the FCC authorizing 
cellular radio service. Yet, there are other illustrations of the impact of 
regulation on innovation. One area of particular interest, given the 
convergence of telecommunications and computing, is the regulation 
of enhanced services. 

In 1980, the FCC noted the need to examine issues surrounding 
protocol conversion subsequent to issuing its Computer II rules. How¬ 
ever, the first protocol processing waiver, one providing little freedom 
for the BOCs to meet market needs, was not granted to a BOC by the 
FCC until 1984. Other data-oriented services, the so-called "Custom 
Calling II" features, had been proposed by AT&T in the late 1970s and 
early 1980s. The AT&T proposals involved offering the services on an 
integrated basis, rather than through separate subsidiaries, and were 
rejected by the FCC as being inconsistent with the emerging Computer 
II ruling. Potential competitors told the FCC that they would be dis¬ 
suaded from entering the marketplace if AT&T were allowed to com¬ 
pete on an integrated basis—i.e., in the same way others would provide 
such a service—and the FCC accepted this line of reasoning. Following 
divestiture, the FCC's prohibition on integrated provisioning of these 
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services was applied to the BOCs, just as it had been earlier imposed on 
AT&T. 

The results of this FCC experiment in promoting competition were 
not encouraging. Several years passed and the services in question still 
were not generally available. The Commission eventually concluded 
its strategy of excluding the BOCs had been unsuccessful, and it adopted 
Computer III rules, eliminating the separate subsidiary requirement 
and allowing the BOCs to provide the services on an integrated basis. 

However, Computer III created newer complications. Under the 
Computer III rules, the BOCs had to file interim plans for these ser¬ 
vices, and indicate how they would provide competitors with CEI to 
underlying BOC facilities. This resulted in further delays. In addition, 
competitors sought to delay integrated provision of services by advocat¬ 
ing an FCC ban on BOC information service provisioning until ONA 
was implemented. And most recently, the Ninth Circuit vacated and 
remanded the Computer III decision and we are, at least temporarily, 
back to Computer II and separate subsidiaries. 

MFJ proceedings also contributed to delay. Even though the FCC had 
found BOC provisioning of these data services to be in the public 
interest, Judge Greene was unconvinced. The MFJ still barred the BOCs 
from providing information services. Not until March 1988 did the 
District Court allow the BOCs to make a general offering of informa¬ 
tion transmission, storage, and retrieval services. Judge Greene based 
his decision on the grounds that BOC participation was the only way 
the new services would be made available to the mass market—a 
rationale strikingly similar to that invoked by the FCC in adopting 
Computer III several years earlier. If Judge Greene and the FCC were 
correct, the years of delay had deprived the public of useful new ser¬ 
vices to which the BOCs brought unique strengths. 

This example provides only an anecdotal measure of the impact of 
the MFJ and regulation on innovation. But it understates the problem. 
The uncertainty about the effect of regulation and judicial intervention 
on these data services continues. The D.C. Circuit's remand of Judge 
Greene's Triennial discussion on information services may lead to 
significant changes in the MFJ ban, but that may not be known for 
some time. Even after FCC and MFJ approval, there are nagging ques¬ 
tions about how to offer such services economically. For example, some 
aspects of these services raise possible interLATA questions. The Dis¬ 
trict Court has held that the MFJ requires a BOC to place a gateway 
processor in every LATA to avoid any interLATA carriage, regardless of 
whether that is the most economically efficient way to provide the 
service. No similar configuration requirement exists for any non-BOC 
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competitor. What is the social impact of this requirement? Does it 
mean the service will be priced too high for the casual user? Will the 
interLATA prohibition have the effect of preventing these services 
from being offered successfully to the mass market? The delay and 
uncertainty surrounding such questions, faced only by the BOCs, are 
terrible impediments in the planning and offering of innovative prod¬ 
ucts and services. When proposed new service offerings must compete 
for resources within a BOC, the prospect of regulatory delay or legal 
disapproval associated with the offering is often enough to remove the 
proposed new services from the BOC's list of top priorities. 

I have focused on the MFJ's prohibitions on information services 
because of the great potential the RHCs possess to provide mass market 
telecommunications services. Former Assistant Attorney General Wil¬ 
liam Baxter obviously thinks the RHCs should not be in information 
services, so the problems I raise are irrelevant to him. According to 
Baxter's comments in this volume, it would have been better had Judge 
Greene continued to "just say no" to any BOC role in the information 
services area. 

Yet during the first Triennial Review of the MFJ, the two parties to 
the decree, the DOJ and AT&T, agreed that flatly prohibiting a BOC 
role in information services was inappropriate. The DOJ took the posi¬ 
tion that the information service ban should not have been written. 
AT&T said that the ban was imposed due to a mistaken analogy with 
the problems in the long-distance market that had triggered divestiture. 

The information services prohibition was premised on fear that BOC 
participation might result in anticompetitive behavior in the informa¬ 
tion services market. The BOCs had the "incentive and ability" to 
discriminate against their competitors, and regulatory solutions to the 
"incentive and ability" issues were impossible. This thesis may be 
"elegant," in Baxter's words, but it is wrong. It is belied by the results 
of the RHCs' involvement in CPE distribution, where the same "incen¬ 
tive and abilities" could be said to exist. 

Although the initial settlement agreement between AT&T and the 
DOJ proposed to exclude the RHCs from distributing CPE, the District 
Court rejected the prohibition thesis and allowed RHC distribution. 
Critics claimed that the BOCs would misuse their freedom, for ex¬ 
ample, by providing more favorable connections to RHC-provided PBXs 
than to PBXs offered by competitors. But this has not happened. Simi¬ 
larly, in theory, GTE has the same incentives and even a greater ability 
to act anticompetitively than the BOC. GTE participates directly in the 
local exchange market, the information services market (Telenet), the 
intraLATA market (US Sprint), and in the manufacturing of telecom- 
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munications equipment. But here too, the real world and actual behav¬ 
ior of GTE has provided little empirical support for the prohibition 
thesis. It is also worth noting the nation's expert agency in telecom¬ 
munications, the FCC, has not adopted a strategy of prohibition in the 
case of information services. Rather, it is defining a regulatory response 
via "comparably efficient interconnection" requirements and ONA plans. 

The very processes for change in both the MFJ Court and at the 
regulatory commissions also impede innovation. When one of the seven 
RHCs obtains a waiver from the MFJ Court or an approval from the 
FCC, the other six can and often do follow with exactly the same 
proposals. This "me too" mentality is the cheapest and fastest way to 
obtain permission to enter a particular market. What has been created 
is a government stamp of approval on one particular procedure and 
course of action. There is a great regulatory cost in seeking approval for 
an alternative way of providing the service, even if that alternative 
approach is more effective in the long run. 

The MFJ also affects innovation due to its definition of manufactur¬ 
ing. The MFJ has always prohibited the RHCs from engaging in the 
manufacturing of telecommunications equipment. The District Court 
has now interpreted the definition of that "prohibition" to include 
barring the RHCs from the "design and development" of such equip¬ 
ment, although they are permitted to engage in "research." 

Most authorities believe there is an important connection between 
levels of R&D, productivity, and innovation. Michael Noll of the Uni¬ 
versity of Southern California has published a series of papers on AT&T 
and BOC spending on R&D.27 He observed that the BOCs were now 
spending about 1.4 percent of their revenues on research, much less 
than AT&T's expenditures both before and after divestiture, and much 
lower than other firms. (For example, Hewlett Packard spends 10.5 
percent of sales on R&D.)28 Other studies have shown that the BOCs' 
expenditures on R&D per employee are relatively small compared to 
industry averages. 

Why are the BOCs not spending more? As a March 1989 NTIA report 
noted, "The AT&T consent decree's manufacturing restriction, partic¬ 
ularly as it is currently construed, is creating uncertainties which ap¬ 
pear to deter research and development on the part of the Bell compa¬ 
nies."29 It is not surprising that expenditures are not growing when the 
activities to be funded may carry with them potential criminal liability. 

BOC innovation has also been negatively affected by challenges to 
the ability of BOCs to obtain economic returns from innovation in the 
telecommunications equipment arena. If the BOCs were to be prohib¬ 
ited from retaining economic rights to their discoveries due to a broad 
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interpretation of the definition of "manufacturing/' they clearly have 
less incentive to invent. If they were to encourage activity in a prohib¬ 
ited area, they would face punishment by the Court. It is a striking 
irony that the RHCs may be forced to warn their employees against 
wasting time on innovation. 

The present legal construction of the manufacturing prohibition pre¬ 
sents yet another challenge to the RBOCs' ability to innovate. The 
definition of "manufacturing" is based on a simple linear view of tele¬ 
communications equipment manufacturing: research, design, develop¬ 
ment, then fabrication, with the RHCs allowed to perform research and 
to issue generic specifications. Many suppliers see the development 
process as requiring substantial interaction between purchasers and 
suppliers. Yet the RHCs are prohibited from engaging with suppliers in 
any design activities that concern the implementation of generic speci¬ 
fications. 

As NTIA noted, the uncertainties about the distinction between 
permissible and impermissible research and design activities "appear 
to be adversely affecting the ability of Bell company suppliers to inter¬ 
act with them efficiently. Both the pace at which innovations are being 
brought to market, and the overall cost of that process, appear to have 
been adversely affected."30 In this regard, the BOCs differ from other 
telecommunications service suppliers around the world who "can and 
do work actively and affirmatively with their suppliers in ways that 
would almost certainly be ruled illegal under prevailing interpretations 
of the AT&T consent decree."31 

Brief mention should also be made of the negative effects of a partic¬ 
ular type of regulation on innovation. Under rate-of-return regulation, 
incentives to develop and deploy new services are dampened. Profits 
are limited to a set return on assets, and the deployment of profitable 
new services does not increase profits unless they also increase the 
asset base. Thus, there are limited incentives to deploy new services or 
make a non-capital-intensive investment to bring new services to mar¬ 
ket. 

Rate-of-return regulation also arguably creates incentives for firms 
to shift costs from competitive markets to monopoly markets, there¬ 
fore subsidizing competitive profits at the expense of monopoly rate¬ 
payers. A switch to incentive-based regulation such as price caps would 
be desirable, in order to eliminate any incentive to shift costs (which 
could not be recouped from monopoly ratepayers) and to encourage 
service deployment by allowing the firm to profit from the fruits of its 
own creativity. 

Any discussion of telecommunications innovation today must ex- 
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amine carefully the impact of the MFJ and regulation. Regulation of 
essential monopoly services continues to be necessary, and certain 
safeguards may be required to prevent anticompetitive behavior by a 
dominant supplier. But no matter how well-intentioned, regulation 
should not be immunized from critical review. If telecommunications 
is to be part of the engine for societal progress, and if innovation is to 
be the fuel for the engine, we cannot allow unnecessary or counterpro¬ 
ductive governmental policy to be the sand in the gas tank. 

Jenold. Oppenheim 

It is easy 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 innovations as 
the transistor, the assembly line, and the personal computer. But inno¬ 
vation has its drawbacks. 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 error on a 
scale never before imagined. 

The first response raises caveats about two aspects of technological 
development 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 
threats to privacy, are considered.) Second, the history of telecommu¬ 
nications innovation teaches that those who benefit from innovation 
are often the last to pay for it. 

The policy 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 
costs of innovation to those who benefit from it. The relatively free 
forces of the marketplace cannot be relied upon to perform these func¬ 
tions. 

The proliferation of novelty phones—shaped as dogs, cars, even a 
red high-heeled shoe—illustrates the point that some innovations may 
be worth more than others. The innovations of digital switching and 
touch-tone signalling make possible such useful services as credit card 
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 calling, 
and even games at a distance. A glass fiber cable can already carry 100- 



Innovation and New Services 311 

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.32 

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 AOS, 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 $1.00.33 

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 obligations34 as cable operators 
have successfully done.35 This could mean that local monopolies would 
have unfettered control over what a subscriber could receive from a 
community's only carrier 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 ),36 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.37 

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 (toll) market, controlling 70 to 
80 percent of it. 

There is an alternative explanation, however, to any failure of dives¬ 
titure to stimulate innovation: competition may retard innovation. As 
J.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, 
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."39 The great success of Bell Labs 
during AT&T's monopoly days may provide evidence for this point.40 
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.41 

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, 
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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 $212.4042 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.43 

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.44 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.43 

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.46 

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.47 

According to one telephone company study of this new switching 
technology (figure 7.6),48 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.49 

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.50 Even so, telephone com¬ 
pany data show the digital machines are not economical for voice 
service alone (figure 7.7).51 At least one Bell company spokesman, in 
response to this presentation, acknowledges that new technology has 
higher unit costs.52 He argues that the extra costs are justified by the 
value of the new functions performed by the innovative technology.53 

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 
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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. 

Thomas W. Cohen 

It is clear that one of the chief reasons for ending AT&T's monopoly in 
the equipment and long-distance markets was to foster greater innova¬ 
tion. Moreover, the increased innovations presumably would more 
closely match the needs and demands of users, and would come on the 
market more rapidly. There was a strong belief that while "mother" 
was useful for a network to develop, once that network had developed, 
the customer, not "mother," knew what was best. 

Prior to divestiture, AT&T controlled the pace of technological de¬ 
velopment and innovation. Virtually every product in the telephone 
network was developed and made by Western Electric. Those few prod¬ 
ucts which came from the outside were either of little consequence or 
had to pass AT&T's extremely rigorous—some say, unreasonable— 
standards. As Walter Bolter and James McConnaughey indicate, Ma 
Bell decided when a new feature would be offered and who could use it. 
In other words, the American consumer had no choice. He had to wait 
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for something other than a black telephone, yet was brought the Pic- 
turephone without wanting it. 

The downfall of the old system did not come from some government 
policymakers adding up the number of innovations in the telephone 
network, and deciding that something should be done. Rather, it came 
about in a typically American fashion. Other firms saw the profits that 
could be made, and recognized that the technology was available to 
offer competing products. Much of this technology, somewhat ironi¬ 
cally, came from AT&T's Bell Labs. When these new firms came to the 
government seeking permission to offer various new goods and ser¬ 
vices, it was many years before the government let them in. It was 
many more years before they were able to compete on an even footing. 
In fact, it was not until divestiture that outside providers had a fair 
opportunity to sell to the telephone company, or interconnect to pro¬ 
vide service. 

If one were to test whether the old AT&T was, in fact, providing 
state-of-the-art products and services, one might look at what happened 
just after divestiture was announced. In the switch market, for ex¬ 
ample, Northern Telecom quickly shot ahead of Western Electric in 
selling to the local telephone companies. A major cause was that the 
AT&T switch was not the most innovative. It took AT&T several years 
to update its product and regain the lead in switch sales to the local 
telephone companies. It appears that greater competition has its re¬ 
wards. 

The U.S. telecommunications market is far different today than it 
was even a decade ago. There are well over one thousand more services, 
and the consumer (which in certain instances may be the local tele¬ 
phone company) is largely king, getting almost all he wants. However, 
policy concerns and debates remain. 

Elliot Maxwell in this chapter forcefully argues that the manufactur¬ 
ing restrictions of the MFJ may limit certain efficiencies that come 
from integrating the research, development, manufacturing, and mar¬ 
keting operations. The model used in the MFJ, however, has precedent 
in the telephone operations in other countries, such as Germany and 
France. Moreover, the MFJ restriction seeks to strike a balance between 
the evils that arose from vertical integration in the old Bell System, and 
any advantages that might come from such integration. While we may 
be missing some economies, there is little doubt that we are avoiding 
the costs the old structure imposed. We still lack the necessary and 
sufficient remedies to deal with the incentives and abilities of the 
telephone monopolist to self-deal or cross-subsidize. At the same time, 
there is good reason to continue to refine the MFJ to try to reduce 
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uncertainty and help speed the introduction of new products and ser¬ 
vices. 

I have heard no one cogently argue that the U.S. telephone network 
has fallen behind that of the rest of the world, or that it is in danger of 
doing so. But consider the following: total amounts spent on R&D have 
risen, construction budgets also are increasing, and new services and 
products are constantly coming onto the market. Just look at the size 
of any of the trade shows, and the frequency of product announce¬ 
ments. There are now over fifty companies and firms around the U.S. 
testing ISDN services and products. 

The twin policies of competition and divestiture have thus become 
largely successful. That does not mean that continued vigilance is 
unnecessary. For example, with the old AT&T, the standards process 
required little coordination. Today, with the great number of providers, 
significant coordination in the setting of standards is essential. There 
is also the need for the government to ensure that trade laws are 
effectively administered and enforced. 

The U.S. telephone network is fundamental to our nation's indus¬ 
trial future. The telephone industry is to be congratulated for ensuring 
this network remains the finest in the world. There is every reason to 
believe that the industry will continue to innovate, and bring users the 
products and services to guarantee the network remains state-of-the- 
art. 
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