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Table 11-3--Open Network Architecture: Factors Affecting the Choice of Federal Options

1. Apart from its value to individual stakeholders, of what value
is the setting of standards in this area from a societal
perspective?

2. What is the cost of waiting for standards to be established in
the marketplace or through a voluntary consensus process?

3. How likely is it that, in the absence of government
involvement, de facto or voluntary standards will be adopted
in the near term?
a. To what extent do vendors share a common interest in

developing standards and agree on the appropriate
standard?

b. To what extent are users eager to standardize? Do they
agree on a standard? What leverage do they have vis a
vis vendors in the marketplace? In the political arena?

4. To be effective in promoting standards, what level of
government involvement would be required? How far would
the Federal Government need to go in the direction of setting
standards? What kinds of government involvement might be
appropriate in this regard?

5. How susceptible are standards to technological change?
How many possible options or choices of standards are
there?

Extremely important insofar as entire regulatory policy is built on
the assumption of achieving acceptable ONA standards.
Important for industry structure/antitrust implications, as well as
for assuring rules of access.

Costs would be great in terms of slowing down decisions relating
to the structure of the communication industry. Negative
implications for network modernization, as well as for extent of
access to information services. In the long run, could have costs
in terms of ability of the United States to compete in the global
economy.

Unlikely, given the complexity of the problem, differences among
stakeholders, and jurisdictional issues that need to be resolved.

RBOCs are basically agreed on value of standards. However,
they differ with respect to some aspects of their approaches.
Approaches adopted are a significant determinant of
competitive position. Competition among vendors likely to grow
with standardization.

Users warming up to the standards process after initial skepticism.
Unsure of their own needs from the process. Outcomes in terms
of competition are highly uncertain. Market power vis a vis
vendors more or less balanced, with both requiring cooperation.
Political power to stall process.

Extensive/long term. Need to establish guidelines that reflect
public policy goals. Greater technology/R&D support to deal
with complexity. Support for broader public policy input into the
process Resolution of outstanding jurisdictional issues.

Very susceptible to technological change. Complexity of problem
confounded by need for multiple standards.

SOURCE: Office of Technology Assessment, 1989.
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Chapter 12

Modernization and Technological Development in the
U.S. Communication Infrastructure

INTRODUCTION
As information comes to play a greater role in all

aspects of life, many more demands will be made on
the communication infrastructure. As seen in chap-
ter 5, for example, a growing number of large
businesses, dissatisfied with the limited capabilities
of the public communication infrastructure, have
begun to develop their own, more technologically
advanced networks. In addition, it is clear from the
discussion in part 11 of this report that taking full
advantage of new communication technologies in
the realms of politics and culture, or for individual
development and growth, will require significant
advances in the communication infrastructure. As
the United States takes its place in the emerging
global economy, its communication infrastructure
will have to be more and more advanced to compete
in meeting communication requirements at the
international level.

For the U.S. communication infrastructure to
adequately meet and balance all of these communi-
cation needs, it needs to keep pace with, and take
maximum advantage of, advances in communica-
tion and information technologies. And it needs to
do so in the most efficient and cost-effective manner.
However, there is no real consensus concerning
which needs should be met. Although people
generally agree on the need for a modern communi-
cation infrastructure, they view questions of how
much modernization is required—as well as how
and by whom it should be accomplished, where in
the communication infrastructure and in what time-
frame it should take place, and how and by whom it
should be paid for—as matters of intense debate.

THE PROBLEM
Historically, the United States has set the interna-

tional pace for technological development in the
realm of communication and information technolo-
gies. As described by one communication scholar:

Regulated monopoly produced exceptional per-
formance. Rapidly advancing technology, arising in
part from AT&T’s [American Telephone and Tele-
graph’s] stellar research arm, Bell telephone labora-
tories, caused the real costs and prices of products
and services to decline while, simultaneously, serv-
ice was extended to virtually all the nation’s rural
communities, where costs were several times as high
as in the larger cities. This was accomplished in part
by direct federal subsidy through the Rural Electrifi-
cation Administration, and in part by a system of
price regulation that massively cross subsidized
customers in high-cost areas. By the time the federal
government began to question the desirability of and
necessity of monopoly, virtually all households were
connected to the network.l

However, in the late 1970s technological advances
began to outstrip the pace of change within the
public shared telecommunication network, leading
ultimately to the divestiture of American Telephone
and Telegraph (AT&T) and the emergence of a
number of competing communication networks and
service providers.

Competition has clearly contributed to growth
and economic activity in the communication sector.
According to a study conducted by the Computer
Business Equipment Manufacturers Association
(CBEMA), total service and equipment revenues in
the U.S. telecommunication industry are likely to
rise to $215.8 billion by 1990, as compared to $186
billion in 1987 and $196.6 billion in 1988.2 Viewed
from the perspective of shareholders, it is clear that.
in the first 4 years following divestiture, the stock
prices of the regional Bell operating companies
(RBOCs) increased by more than 100 percent (if
dividends are included in the analysis) and the total
return on equity has averaged about 25 percent,
which puts these companies in the same rank as the
top third of the Standards and Poor 500.3

Notwithstanding these gains, the OTA analysis
identified a number of factors that suggest that, in a
global information-based environment, the United

IRoger No]], “Tel~omm~ca~ons ReW]ation  in tie 1990,S,’” Center For 13conomic  Policy Research, Stanford University, Stanford, CA, AUgUS~
1988, p. 2.

ZCBEMA,  “The Information Technology Industry Data Book, 1960- 1998,” 1989, p. 12.

JDavid Werner, “Management  in the Tough 1990s: It’ll Be a High Stakes, High Risk Challenge,” Telephony, Jan. 2, 1989, p. 26.
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States may find it increasingly difficult to ade-
quately meet the multiplicity of demands placed on
the communication infrastructure. These factors
include:

Factor I: The extension of competition to the
international arena and, with it, an increase
in the requirements for technological ad-
vancement in the communication infra-
structure.

The ability to keep pace with technological
change becomes critical in a competitive environ-
ment. The recent history of telecommunication in
the United States suggests that, with the introduction
of competition, telephone companies are no longer
able to time the introduction of new technologies to
optimize the life-span of their capital resources.
Instead, to retain old customers and capture new
markets, they must be the first to adopt new
technologies and offer new services.

Just as the introduction of competition in the
domestic telecommunication market has increased
the requirements for technological advancement in
the U.S. domestic communication infrastructure, so,
too, has the extension of competition to the interna-
tional arena. In recognition of this growing need to
be on the technological cutting edge, the European
Community is pressing ahead to be first in the
development of broadband integrated services digi-
tal network (ISDN) technology.4 Thus, in a global
economy, U.S. performance must compare favor-
ably not only with its own past performance, but also
with the performance of those countries that are its
primary competitors.

Recent trade figures are not reassuring in this
regard. They suggest that the United States is finding
it increasingly difficult to retain its world techno-
logical leadership.5 The declining performance in
the area of communication and information tech-
nologies is particularly alarming because the United

States has traditionally been a world leader in this
area. As noted in figure 12-1, U.S. exports of
computer, business, and telecommunication equip-
ment decreased from 32.0 percent of the world total
in 1982 to 26.5 percent in 1987, while at the same
time U.S. imports of these products increased from
15.6 percent of the world total to 27.2 percent.6

The economic stakes in this sector are likely to be
even higher in the future, given the growing
importance of communication and information
products and services as a factor in world trade. A
recent study by Booz, Allen & Hamilton Inc.,
predicts, for example, that the world market for
moving and managing information will grow 43
percent by 1991, from $390 billion in 1987 to a total
of $560 billion.7 The competition for this market is
becoming increasingly intense, prompting many in
the United States to view competitiveness in
telecommunication trade as a priority issue. For
those who do, it is essential to move quickly to
modernize the communication infrastructure. As
two observers have described the present interna-
tional situation:

As competition intensifies the stakes will increase
rapidly. Winners will be amply rewarded and losers
will be devastated. The big players are laying their
wagers right now for a game in which coming in
second means coming in last.8

Factor 2: The high capital costs of moderniza-
tion and uncertainties with respect to how
these capital requirements will be met.

Success in modernizing the U.S. communication
infrastructure will depend, in part, on the Nation’s
ability to raise the capital required to develop and
deploy new communication and information tech-
nologies. At present, it is difficult to determine
where the United States stands in this regard. How
much capital will be required will depend not only
on what is entailed in modernization, but also on the

4SW, for a discussion, Establishing Advanced Communications in Europe, IBC Strategic Audit, 1988, Chateau St. Anne, Febmw 1989.
sAs not~ in a ~ew~ by tie congre~~lon~  Re~~ch Semice:  “me U.S. deficit in tic balance of wade incre~d from $36.2 billion in 1980 to

approximately $170 billion in 1986. . . . Until recently, the strength of U.S. advanced technology exports helped to compensate for declining trade in
other manufactured goods. However, according to a report issued by the Joint Economic Committee, since 1982 U.S. advanced technology exports have
not been able to keep manufactured trade out of a deficit position. The trade surpluses in these products began to decline and in 1986 ran a deficit. ” Wendy
H. Schact, Library of Congress, Congressional Research Service, “Trade, Technology, and Competitiveness, “ Issue Brief 87053, updated Apr. 14, 1988,
p. 2.

6The (_JLobal Positwn  of the Uw”ted Statey in: CoWuter  Eq~”pment,  Business Equipment, and Te/ecommum’~ation  Equipment Markets, A Globid
Market Analysis Project performed in conjunction with CBEMA Industry Marketing Statistics Committee, October 1987, p. 9.

764A  Scramble for Global Networks: Companies Are Spending Big On Worldwide Communication Systems, ’’Business Week, Mar. 21, 1988, p. 141.
8Lm Lamon  and Czatdana  Inan, b’htemational  Telecom  Spending on the Rise,”  Telephony,  Feb. 22, 1988, P. 36
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Figure 12-1-Comparison of U.S. Exports and Imports of Computer, Business, and Telecommunication
Equipment, 1982 and 1987
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timeframe in which modernization is assumed to
take place. For example, the capital costs of gradu-
ally developing narrowband ISDN services in re-
sponse to market demand, and of moving in an
evolutionary fashion to develop broadband ISDN,
will be considerably less than those entailed in
moving quickly and uniformly to deploy an inte-
grated broadband network.9

One measure for assessing how far the United
States needs to go in modernizing the communica-
tion infrastructure is to look at how equipped the
communication network is, at present, to provide
advanced communication services, Table 12-1,
which depicts the deployment of equipped lines and
digital switches, gives one rough estimation.

Another way to measure the extent of moderniza-
tion is to consider U.S. progress in implementing the
intelligent network. The intelligent network makes
use of the technological advancement and conver-
gence of telecommunication and computer systems,
and especially the emergence of stored program
control, digital telephone switching, and fast com-
mon-channel signaling systems, such as the Consul-
tative Committee for International Telephone and
Telegraph’s (CCITT's) No. 7.10 The research and
development of this intelligent network architecture
is being conducted at Bell Communications Re-
search (Bellcore), with the assistance of interested
vendors, as part of a phased-in process that will
ultimately lead to the Advanced Intelligent Network.
According to Bellcore, major technology releases—
envisioning sophisticated intelligent network prod-
ucts—are scheduled for 1993 and 1995. The long-
term network architecture is intended for completion
around 1998.11 Among the services that are pres-

ently available (or likely to be available in the near
future) through the intelligent network are advanced
8(K) service, 911 public emergency service, auto-
matic calling card, and televoting.

Even if there were agreement on what is entailed
in modernization, and where the U.S. communica-
tion system stands with respect to it, it would be
difficult to estimate the capital requirements. His-
torical data on the actual costs of providing commu-
nication services are very limited because of the
problems entailed in identifying costs under the
predivestiture telephone system. As Anthony Oet-
tinger has described the problem:

From an angle whence the very definitions of
products and of services along with the definitions of
their costs and of their prices all look discretionary,
such questions as “what are the true costs?” and
“what are the associated cost-based prices?” amount
to hunting the unicorn.12

Moreover, as Bruce Egan and Lester Taylor have
pointed out:

The current decision to invest in digital fiber
technology is unprecedented relative to decisions of
the past, since it represents a major transformation of
the network in a competitive environment. Every
other major investment decision was made in a
monopoly environment and the investment decision
was therefore almost completely dominated by
considerations of service quality, cost savings, and
regulatory assurance of capital recovery.13

Nor is it easy to predict future costs, given rapid
technological change and numerous uncertainties
about the nature of the communication infrastruc-
ture. It is only recently, for example, that tariffs have

9Fo~ ~ffonS  t. ~xwlne  costs,  see Bruce L. Egan and Lester D. Taylor, “capital  Budgeting  for Technology Adoption in Telecommunications: The
Case of Fiber,” prepared for presentation at Bellcore/Bell  Canada Industry Forum, “Telecommunications Costing in a Dynarmc Environment,” San
Diego, CA, Apr. 5-7, 1989. See also the discussions on cost in William Izhr, “ISDN: An Economist’s Primer for a New Telecommunications
Technology,” Department of Economics, Stanford university Technology and Progress Seminar, Feb. 14, 1989; and Robert Pepper, “Through the
Imoking  Glass: Integrated Broadband Networks, Regulatory Policies, and Institutional Change,” Office of Plans and Policy, Federal Communications
Commission, Washington, DC, November 1988.

1OBy increM~g network intelligence, network decisionmaking  carl  be distributed outside of switching centers. This distributed kind of architecture
is extremely flexible, allowing for much greater ease in introducing new services as well as for virtuat private networks, and hence much greater user
control. For descriptions and discussions, see Denis Gilhooly, “Towards the Intelligent Network,” Te/ecomrnunications, December 1987, pp. 43-45, 48;
John O. Boese  and Richard B. Robrock, “Service Control Point: The Brains Behind the Intelligent Network,” Be/kore  Exchnge,  November-December
1987, pp. 13-17; Allen Adarns  and John Wade, “Imoking Ahead to the Next Generation,” Telephony, May 23, 1988, pp. 157-159;  Art Beaty, Jr., “The
Evolution to Intelligent Networks,” Telecommunications, February 1989, pp. 29-36; and Paul Bloom and Patrick Miller, “Intelligent Network/2,”
Telecommunicarwns,  February 1987, pp. 57-65.

114*perswtive on fie  Advanced  Intelligent  Network,” Bellcore  Press Release, Mar. 27.1989.

12~thony  G. @ttinger,  “me Formula  IS Everything: Costing and Pricing in the Telecommunication Industry,” Center  fOr InfOrrnatiOn policy
Research, Harvard University, Cambridge, MA, October 1988, p. 1.

13Egan and Taylor, op. Cit., foomote 9, p. 1“
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Table 12-1—The Regional Bell Operating Companies’ Digital Status: Lines and Switches, June 30,1988

Equipped Iinesa Percent digital Local switches Percent digital

Nynex . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16,392,000 38 1,292 56
Bell Atlantic . . . . . . . . . . . . . . . . . . . . . . . . 16,919,000 35 1,585 39
BellSouth . . . . . . . . . . . . . . . . . . . . . . . . . . 17,515,000 34 1,323 36
Ameritech. . . . . . . . . . . . . . . . . . . . . . . . . 17,594,000 26 1,262 36
Pacific Telesis . . . . . . . . . . . . . . . . . . . . . . 13,900,000 23 744 33
us west . . . . . . . . . . . . . . . . . . . . . . . . . . 13,456,000 22 1,321 21
Southwestern Bell . . . . . . . . . . . . . . . . . . 13,017,000 18 1,706 20

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 108,793,000 9,233

● Total central office line capacity (access lines average 85 percent of equipped lines).

SOURCE: Reprinted with permission from Te/ephony,  Jan. 9, 1989.

begun to be set for the first ISDN offerings.14 Not
surprisingly, therefore, the range of estimates is very
broad. Looking only at the cost of deploying fiber
technology to the local telephone loop, for example,
estimates range from as low as $1,500 per subscriber
to as high as about $20,000 per network subscriber.
Considering these costs together, the total cost of a
fiber network might be anywhere between $150
billion and $2 trillion.15

Estimates, of course, will depend on the indicators
used. One analysis looks at the $5 million to $15
million per switch that would be required to replace
approximately 12,000 central office switches with
the latest digital switch.l6 Another uses the figure of
$1,500 per subscriber to estimate the total network
cost of installing fiber as $100 billion.17 Another
analysis, which looks only at the incremental cost to
the local exchange companies of upgrading their
networks for the provision of narrowband ISDN,
concludes that the amount of money required for
modernization will be approximately $17.6 bil-
lion. 18

Another major factor affecting modernization
costs is the rapid pace of technological change, and
hence the likelihood that newly deployed technolo-
gies may have only a short lifespan. For example,

developments in broadband ISDN technologies may
soon make narrowband ISDN obsolete, even though
the deployment of narrowband technologies has
only just begun. 19 In fact, the cost of recently sunk
investment may be high enough to significantly
retard modernization.20 It has been suggested, for
example, that ISDN’s slow rate of adoption has been
due in part to the fact that so many new private
branch exchanges (PBXs) have been installed over
the past 5 years. Against this problem of obsoles-
cence, however, one must weigh the fact that new
technologies decline in cost as they mature. For
example, there have recently been such declines in
the costs of PBXs and T1 multiplexers.21 And, of
course, the extent to which technological change
serves to retard modernization will depend, in part,
on allowable depreciation rates.

The problem of determining whether the United
States will be able to provide sufficient capital to
modernize the Nation’s communication infrastruc-
ture is not merely one of estimating the costs
involved. It is also necessary to ascertain whether
such a large amount of capital will be forthcoming,
and, if so. from whom and through what processes.
In the United States, there has been very little

14’’ Illinois Bell First With ISDN,’’7’he  flKMontMy  Report, April 1988, v01. 3, p. 13. Recently, AT&T has also released tariffs for some ISDN services.
ISEgan and Taylor, Op. Cit., fOOmOte  9} P. 3.

lb~k, op. cit., footnote 9, p. 57.
17pepPr, op. cit., fOOmOte 97 P- 1O.

ls~~, op. cit., fmmote  9, p. 56. This  estimate  is based on the $2 billion that Pacbell  plans to spend to complete its digital switch up~ade  Progr~
and the over $200 million that wiil be required to deploy signaling system 7 (SS7). To get the $17.6 billion figure, Lehr multiplies this total cost by seven
regional holding companies plus GTE. He notes, moreover, that additional investments would need to be made by the interexchange  carriers,

19sw ~retta ~aia and RiCh~d  J, Solomon,  “The Beauty ~d the Beast: vi~u~ Networking in B-lSDN,” Te/eco~unicutiom,  September 1987,
pp. 33-34.

ZOCIW  k, “lSDN-U~r  Doubt and Tariff Issues,” Te/ecornmunicarions, April 1988, p. 57.
2AFor  Cxmple,  ~ Neil wa~on,  “T1 Vendors Play ‘Price is Right’)” CornmunicanonsWeek,  Dec. 26, 1988, pp. 1, 18.

89-148 0 - 90 - 8 QL 3
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discussion of this issue.22 As Anthony Rutkowski
has described the situation in reference to the open
network architecture (ONA) process:

The costs of openly providing the necessary
network interfaces and BSEs [basic service ele-
ments], especially on a nation-wide scale and with
older equipment, can be enormous. No guidelines
presently exist as to how to separate the necessary
from the frivolous, nor to decide what is funded out
of the existing regulated rate base versus what is
derived  from other sources of revenue, nor how to
separate those functionalities  which are employed
for interstate vs. intrastate service.23

The general operating assumption appears to be
that where there is a demand for modernization there
will be profit-making opportunities, and hence
sufficient incentive to generate the necessary capital
resources. However, notwithstanding impressive
economic growth in the communication sector and
the emergence of a vast array of new providers of
communication goods and services, there are a
number of reasons why policymakers might be
concerned about the future prospects of capital
accumulation for infrastructure development.
Among these are:

Reason 1: The sheer magnitude of the costs
involved.

Although there has been no detailed analysis of
the costs of developing and deploying a fully
modernized U.S. communication infrastructure,
most people agree, on the basis of informal esti-
mates, that these costs will be extremely high. Such
estimates are corroborated by those of foreign
governments. The Government of the Federal Re-
public of Germany, for example, assumes that the

cost of converting their telecommunication system
into an ISDN will be approximately $40 billion over
the next 30 years.24

The increasing cost of R&D also suggests an
increase in the costs of modernizing and keeping the
U.S. communication infrastructure up to date. Ac-
cording to the National Science Foundation (NSF),
for example:

Over the next decade, the U.S. will have to more
than double its annual expenditures on academic
R&D merely to maintain its base level. One person-
year of senior R&D effort will increase from
$155,000 to $180,000-$205,000 by 1996 [in con-
stant dollars].25

Increased R&D costs can have a major impact on the
costs of modernizing the communication infrastruc-
ture because communication technology is so R&D-
intensive.26 As Karl Frensch, executive director of
Siemen’s public switching division in Munich, has
pointed out with respect to the R&D required to
develop a modern switching system:

Developing a large public switching system
requires an immense amount of R&D, let’s say on
the order of $2 billion for the whole system over its
lifetime of about ten years . . . You can only make
this investment if you have 10% to 15% of the world
market.27

The cost of capital can also be expected to
increase, insofar as it is unlikely that internally
generated funds will be sufficient to meet future
needs, and much of the cost will have to be financed
through borrowing.

28 The cost of such funds maybe
quite high, given the risks entailed in investing in an

zz~e of tie few discussims of tiis issue is in Egan and Taylor, op. cit., footnote 9. According to their analysis: “The LECS [local exchange carriers]
face a large capital shortfall in their efforts to aggressively pursue widespread deployment of fiber to homes and businesses. Under current market
conditions and fiber cost levels, it appears that the LECS will require about $100 bilhon in new revenues beyond the internal cash flows over the
construction horizon just to cover the costs of fiber for plain old telephone service (POTS) functionally. Advanced fiber systems providing for a wide
range of new customer services would cost even more. ”

zs~thony M. Ru&owski,  testimony before the House Committw  on Energy and Commerce, Subcommittee on Telecommunications and Finance,
Jdy 30, 1987.

24RolfT.  wiga~,’’~tega~  Semlces  Digital Networks: Concepw,  policies, and Emerging Issues, ’’JO~~/O~CO~nica~O~,  VOI.  38, No. 1, Winter
1988, p. 36.

25Natim~ Science Fo~dation,  “FutWe Costs of Research: The Next D~ade  for Academe,” Repofi pRA.87 by NSF’S  Division of policy Research
and Analysis.

26As no~ by Kenne~  Flamm: “()~y  fie  aircraft and mis511e  industry, wi~  significant ,SUppOII  from the Defense Dep~ment,  spends a fleater  share
(14 pereent)  of its sales on R&D.” Kenneth Fhunm,  “Technological Advance and Costs: Computers Versus Communications,” in Robert Crandall and
Kenneth Flarnm (eds.), Changing the Rules:  Technological Change, International Competition, and Regdation  in Communications (Washington, DC:
The Brookings  Institution, 1989), pp. 13-14 (footnote 2).

zTAs clt~ in Jefferson Grigsby,  “Global Report: Telecommunications,” Fimncial  World, Apr. 18, 1989, p. 34.
~SiX Egan and Taylor, op. cit., fOOtnOte 9.
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economic sector characterized by rapid technologi-
cal advancement.29

Reason 2: The potential problems entailed in
generating funds for research, development
and deployment.

Capital for research, development, and the de-
ployment of new communication and information
technologies is derived from government funding,
the reinvestment of profits, and borrowing in finan-
cial markets. Looking at these basic sources, it
appears that obtaining capital for modernizing the
U.S. communication infrastructure may be some-
what problematic in the future.

One factor suggesting such an outcome is the
reduced levels of government funding in R&D,
especially in relationship to the commercial applica-
tions of new technologies. For example, according
to a report recently released by Battelle Memorial
Institute:

After adjusting for projected R&D inflation, real
outlays will increase about 2% next year, down
markedly from the 10-year average of
3.518% . . . Defense Department research spending
will decline slightly next year because of pressures
to reduce the federal deficit. Nonetheless, the De-
fense Department will account for 28% of total R&D
expenditures next year, and will get 60% of federal
research funds.30

Regulatory policies may also discourage invest-
ment in modernization. For example, some have
suggested that rate-of-return regulation, by capping
the potential payoffs at levels too low to offset the
risks of failure, discourage private, equity invest-
ment in the public telecommunication network.31

Others have argued that present methods of calculat-
ing depreciation rates provide inadequate incentives
to attract investment for innovation.32 Still others
say that the uncertainty concerning the rules that
govern communication companies’ activities and
operations is, in itself, enough to discourage inves-
tors.33 As one market analyst has noted:

Since the return on investment is not immediate
and transition uncertainties loom large, telecom-
munication companies tend to be valued at some
discount to their actual revenues. over the past 4
years telecommunications has not been an attractive
area to achieve investment return.34

An additional factor inhibiting investment might
be increased political contention at the local level
concerning the need for modernization and the
manner in which it should be financed. In the face of
growing pressure for modernization, State regula-
tors, for example, want greater assurance that the
capital required for modernizing the network is not
paid for by ratepayers who will not benefit from new
services .35 Many States now require that decisions to
construct new plant be based on an economic
analysis that can demonstrate that ratepayers’ bene-
fits exceed the cost of development.36 Such deci-
sions can be highly contentious. For, as Wheatley,
Selwyn, and Kravtin have pointed out:

. . . an assessment of specific capital decisions is
rarely straightforward. The introduction of new
technologies often brings with it the availability of
new services along with cost efficiencies in the
provision of existing services. There is seldom
agreement among all parties as to the relative merits
of the new services for different classes of customers

2gFor  a discussion, see Wenner, op. cit., footnote 3, pp. 24-3&  See also discussion on ra]sing capital that directly fO1lOws.

SOA5 cited in, “Group For~mts  3.4~0 Rise to $129.2 Billion Level After a 6Y0 Jump in 1988,”  The Wall Street .fournd,  Dec. 21, 1988, T~hnologY
Section, p. 1. As Professor bwis Branscomb has noted, the strong emphasis on military apphcatlons  has drained critical resources from the commercial
sector. Testifying before the House Committee on Science, Space, and Technology, Technology Policy Task Force, he pointed out, for example, that:
“While recent federal budgets have permitted growth in some agency research programs-notably the NSF—the overall federal pattern is weak, primarily
because of the failure of the Department of Defense to build its fundamental research base at the same time it extsacts  from the existing base with massive
increases in applied research and development . .iust as each corporation funds its share of Industrial  research, so loo federaI  agencies must each
re-invest  in the knowledge base their program draws from. ” Testimony, June 25, 1987.

31sW, for one discussion,  Loretta Anania and Richard Jay Solomon, “Capital Formation and Broadband Planning: Can We Get There From Here?”
Telecommunicunons,  November 1987, pp. 26, 28. See also discussion in Egan and Taylor, op. cit., footnote 9.

s2See,  for instace, T. Nousaine, S. Brant, and J. Murray. “Give Depreciation the Appreciation It Deserves,” Telephony, July 18, 1988, pp. 52-58;
and Larry F. Darby, “The ABCS of Telecommunication Depreciation . . . And Why They Matter,” Telematics, vol. 4, No. 1, January 1987, pp. 3-9.

33sw, for a discussion, “Progress on Hold? Telecommunication Needs Less Regulation, More Competition,” BarrOn’s, &t. 5, 1%7.
q4Jon w. Bayle5s,  “Telecotnmunications:  A Venture Capital perspective, “ Telecommunications, January 1989, p. 25.
ssForone discussion, we Wslle Albin,  “Digit~ Tomomow]and:  Who will  pay for tie  Gold  plated Network,” TeLe~rics,  VO1.  3, No. 10, OCtObCr  1986.

See also, Nancy J. Wheatley, he L. Selwyn, and Patricia D. Kravtin, “Tclecommunlcations  Modernization: Who Pays?” prepared for the National
Regulatory Research Institute by Economi~s  and Technology, Inc., September 1988.

361bid., p. 10.
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or as to the benefits of the operating efficiencies that
should be attributed to existing services.37

Raising capital for modernization may also be-
come more difficult, given increased competition for
funds among high technology firms (especially in
the venture capital market) to finance new compa-
nies selling advanced products. There is also a
growing disinclination on the part of financiers to
fund communication or information-related tech-
nologies. For example, in a recent survey of the
largest venture capital firms, it was found that of the
209 firms that responded, 70 percent planned to
invest from $1 million to $10 million in high
technology companies in 1988. Rating their prefer-
ences, they put software, computers, and communi-
cation second, seventh, and eighth on their lists.
Only three firms expected to invest in fiber optics,
and only one was interested in network management
and/or networking systems.38

Reason 3: The shift of resources to privately
owned communication systems.

As emphasized in chapter 5, the need for special-
ized, upgraded, and technologically advanced com-
munication systems is particularly felt in the busi-
ness community, where communication increas-
ingly provides the leverage for competitive advan-
tage. Dissatisfied with the technical limitations, lack
of corporate control over, and high costs of publicly
provided telecommunication services, many corpo-
rations have begun to establish their own private
and/or competing systems. By 1986, more than
one-third of all U.S. spending on capital facilities for
telecommunication was accounted for by individu-
als and firms apart from communication common
carriers. 39 And in 1987, sales of transmission lines

and equipment for private networks were estimated
to be $14 billion, an increase of 6 percent from
1986.@ Most recently, expenditures on private
networks have been estimated to be in the range of
$16 billion.41

The development of these private networks has
been facilitated by the emergence and availability of
new technologies that allow users to purchase
communication products and services in an un-
bundled fashion. They have also been encouraged by
regulatory policies, such as open network architec-
ture (ONA), that call for increased competition and
the unbundling of network services. Commenting on
the effect of these developments, one observer
noted, for example, that:

[After divestiture, the] transition from a monop-
olistic to a competitive environment, coupled with
the availability of affordable alternative trans-
mission media such as optical fiber, DTS micro-
wave, and small aperture satellite communication
terminals, witnessed mounting “bypass” activity.
Protests about lost revenues were heard from the
carriers. Competition would now come from two
directions: private networks and alternative service
providers .42

One way of looking at the extent to which
communication systems may become privatized is
to examine the rapid development and deployment
of T1 technology in the corporate business environ-
ment. (See figure 12-2 for projected growth in
communication networks. ) Providing for the inte-
grated transmission of voice, data, and image traffic,
voice compression, the flexible use of bandwidth, as
well as alternate routing, T1 offers users consider-
able cost savings and much greater network con-

371bid., p. i. As they note: “Regulatory commissions will be required to assess modernizing projects involving facilities that are used to furnish both
regulattxi and unregulated services. A mismatch of costs and benefits from these projects can occur if costs and revenues are not consistently allocattxi
between the ratepayers and the shareholders. A mismatch can atSO occur if there is a change in the regulatory status of one of the scrviccs furnished using
upgraded plant subsequent to its acquisition. Finally, the cost of capital of a regulated firm may change as the firm takes on increasingly risky activities.
Each of these potential cost/benefit matches arises because the telecommunications utility is no longer providing only regulated services. . the policy
challenge is to devise a method to reduce or eliminate these potentially significant cost/benefit mismatches.” Ibid., p. ii.

StlSph by Hem-y  J. Mayer, ~esident,  Mayer Frank& CO,,  Inc, as reported in The E,$’C Monthly Report, vol. 3, April 1988 Edition, PP. 4-6; see ~so
Bayless, op. cit., footnote 34.

3gRo~~  W. Qa~l, “Fragmentation of the Telephone Network,” The M~kle  Foundation, New Directio~  in Te/eco~unicatio~  Po/icy, VO]. 1,
Regulatory Policy: Telephony and Mass Media (Durham, NC: Duke University Press, June 1989), p. 49.

~B~ine~~  Week, op. cit., footnote 7, p. 140.
41 Willia H. Davi~n, “Trends in Te]ecomm~ications Networks: Re@atoq Issues and tie @dook  for the U.S. Information monomy,’’university

of Southern California, Los Angeles, CA, April 1988, p. 44. A recent study by Coopers& Lybrand puts worldwide sales of equipment and transmission
facilities for private networks at $52 billion in 1988, and projects that such sales will reach $147 billion by 1992. Coopers& Lybrand,  “The Impact of
Emerging intelligent Networks in New York State,” February 1989, p. 2.

dzvictona A. Brown, “T1 Networking and open Systems,” Telecomnaunications, January 1989, p. 56.
4ST1 cim~ts  owra~ at 1.5~ megabi~~  per ~cond  ~d Consist of @ kilobits per s~ond  voice or data, plus a fr~ing  bit. For a description, .SW ibid.
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trol. 43 Hence, it is appealing to the large-volume
business user.

Although T1 services were originally provided by
AT&T in the early 1960s, vendors of customer
premises equipment (CPE)—responding to the
growth in data traffic as well as to the entrepreneurial
opportunities presented by the divestiture of
AT&T—began in the early 1980s to provide high
performance point-to-point T1 multiplexer special-
ized for business use.44 The corporate demand for T1

services grew rapidly, at an annual rate averaging
from 30 to 40 percent.45 The growth of this market
should continue steadily into the future. In fact,
given an ever-increasing demand for data communi-
cation (estimated to have grown by 40 percent since
1970, and predicted to account for 40 percent of all
communication services by the early 1990s), some
large companies are now beginning to employ T3
circuits, which operate at 44.736 megabits per
second (Mbps).46 Moreover, because it is now
becoming possible for vendors to offer fractional T1
services, smaller businesses may also enter the
market, finding it economically more feasible to
develop their own telecommunication systems.47

Also driving the future demand for T1 and T3
services will be applications such as videoconfer-
encing, computer-aided design/manufacturing
(CAD/CAM), bit-mapped work stations, image
transfer, high-speed local area network (LAN)
bridges, and mainframe-to-mainframe links, which
all exhibit appetites for bandwidth in the megabit
range.48

How the use of such technologies in private
networks will affect the public communication
infrastructure is a matter of considerable debate,
focusing heavily on the issue of bypass. Defined in
a variety of ways, bypass generally refers to the act

Figure 12-2-Projected Growth in Communication
Networks, 1988-90
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of avoiding the local exchange carrier (LEC) in
transmitting messages. The term, however, can refer
specifically to the circumvention of LECs’ facilities
(known as facilities bypass) or to the circumvention
of various services that the exchange carrier pro-
vides (known as service bypass). Moreover, the
notion of bypass can be differentiated on the basis of
whether it allows for the most efficient allocation
and use of resources (known as economic bypass), or
whether it is inefficient, resulting from distortions in
price (known as uneconomic bypass).

How one measures the impact of bypass on the
public communication infrastructure will depend in
large measure on the type of bypass. For example,
the extent of damage to the LEC due to bypass may
be much less if it is only a number of services, and
not the entire physical facility, that are circum-
vented. Or, in the case of economic bypass, it can be

441bid+  S= ~W s~p~n Fleming,  “The Evolution of T3 Networking,” Te/ecommutucations,  December 1988, pp. 16-20. AS the author nOles: “BY lh~
first half of the 1980s, three major events occurred to change the usage pattern of digital transmission links. First, telephone operating companies began
converting major portions of their networks to digital transmission, making TI pipes more accessible. Second, divestiture opened up competition in the
telecommunications marketplace so that the time-to-market of new products and services became much shorter. Third, the continuing revolution in
end-user computing power meant that a corporate telecommunications manager now had to administer complex data networks in addition to existing
voice networks. Entrepreneurial companies such as Network Equipment Technologies, [’ohesive,  & Infotron,  began adapting public network T1
technology for sophisticated private network requirements. TI usage by end users began skyrocketing.” p. 16.

‘lSTom  Vdovic,  4*AsWss~g the Complexities of the T1 Marketplace, “ Telecommunicatwrn,  December 1988, p. 16; see also M. Gawdun, “Future
Directions in Transmission,” Telecommunications, December 1987, pp. 48-49.

MA r=ent  study by the Yankee Group reports that there are now about 25 corporations involved in T3 networking, including General Motors,
Monsanto, McDomell-Douglas,  and American Airlines, Tom Valovic, “T1, T3, and the Never-Ending Bandwidth Argument,” Telecommunicafwns,
December 1988, p. 6.

47FOr a discussion, sx Neil Watson,  “MUX Market Moves,” ComrnunicationsWeek,  Dec 26, 1988, p. 17; Elizabeth Horwitt, “Data Seen hcrewing
On T1 Links,” Computerworld,  Jan. 9, 1989, p. 27; and Nathan J. Mtdler and David Hoist, “Customers and Carriers Can Benefit From Fractional T1
Services,” Telephony, December 1988, pp. 33-37.

4sF1eming,  op. cit., fOOtnOte  W, P. 19.
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argued that, while LECs may suffer losses, society
as a whole is better off, since resources are allocated
most efficiently .49

Given these alternative ways of ascertaining
bypass, it is not surprising that stakeholders strongly
disagree about the actual extent to which bypass of
the public telephone network has taken place and the
impact it is having.50 Telephone companies have
claimed major losses. In their most recent assess-
ment to the Federal Communications Commission
(FCC), for example, the RBOCs claimed that they
had lost $3.7 billion to bypass, as can be seen in
figure 12-3.51 On the other hand, telephone company
competitors, together with local regulators and many
consumer groups, have tended to minimize the
damage due to bypass. As noted in a report prepared
for the National Association of State Utility Con-
sumer Advocates, many of these groups challenge
FCC’s conclusions about bypass on the grounds that
they overemphasize price as the motivation for
bypass and fail to consider bypass in the context of
RBOCs overall growth. According to this perspec-
tive, FCC’s analysis:

. . . largely ignore[s] the critical role of services
considerations in the bypass decision. Bypass sur-
veys performed by user groups have generally
concluded that non price, service factors, including
the unavailability of a service from the local
telephone company, are more powerful bypass
motivators than price.

The case has not been made that bypass is now, or
will be, of such magnitude as to have an impact on
the revenues of the local operating companies. There
is no evidence that companies currently employing
bypass alternatives have generally reduced their uses
of the local telephone company switched services.52

Measuring bypass is likely to be even more
difficult in the future, given rapid technological
advancement. For example, confusion will arise
when greater intelligence is built into the network,

Figure 12-3-Telephone Company Revenue
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insofar as it becomes more and more difficult to
distinguish between what constitutes facilities and
what constitutes service. As Solomon and Anania
have pointed out:

These problems arise because the digital switch
will be thoroughly integrated with digital transmis-
sion and with customer premise digital terminal
equipment (voice, data, or hybrid). The seamless,
digital integration creates paradoxes for regulators,
service providers and customers. Since multiple
computers will be accessing each other at the control
levels of their central processors, how will each
switch (computer) know the difference between
lineside traffic and trunkside traffic? How will the
computer switches handle contention for resources?
How will each switch know what is public and what
is private?53

Moreover, the problem of distinguishing between
economic and uneconomic bypass will be com-
pounded by the difficulties entailed in sorting out
costs and prices in an integrated broadband network
(IBN) environment. As Robert Pepper has noted:

The inherent arbitrariness of old fashioned rate
base rate-of-return ratemaking, where tariffs are cost

d~For a discussion of tie~ distinctions, see U.S. Congress, General AcOunting  ~fice! “Telephone Communications: Bypass of the Local Telephone
Companies,” GAO/RCED  86-88, August 1986.

5oGovement  studies on bypms  have included: “Bypass of the Public Switched Network.” Common Carrier Bureau, Federat Communications
Commission, Dee. 19, 1984; U.S. Gener~ Accounting office, op. cit., footnote 49; Gerald Brock, “Bypass of the Local Exchange: A Quantitative
Assessment,” OPP Working Paper #12, Federal Communications commission, September 1984; Racster,  Wong and Guldman,  “The Bypass Issue: An
Emerging Form of Competition in the Telephone Industry,” No. 84-17, The National Regulatory Research Institute, Columbus, OH, December 1984;
and Peter W. Huber, “The Geodesic Network: 1987 Report on Competition in the Telephone Industry,” prepared for the Department of Justice in
accordance with the Court’s decision in US, v. Western Electric Company, Supp.  131, 194-5.

s]Mofitofig  ReP~ Prepwed  by fic Staff of tie Feder~.State  Joint Board, CC DO~ke~  ~()-’286,  p. 98, table 601. Telephone company bypass  IS

monitored and assessments are made to the FCC on a quarterly basis.
52’’ Bypass and the Subscriber Line Charge,” prepared for the National Association of State Utility Consumer Advocates, Bethesda Research Institute,

Ltd., Bethesda, MD, June 1987, pp. ii-ill.
5sRichmd J. Solomon ad kretta  Anania, “Paradoxes and Puzzles of Digital Networks, paXI  1.” Telecommunications, January 1987, pp. 26-28.
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supported by attempting to assign costs to “cost
causers,” will become even more apparent if such
regulation is applied to tomorrow’s IBNs. Tradi-
tional voice telephony and broadband video trans-
mission are so different that any attempt to price
them using the same procedures or measures will
likely prove futile.54

The extent to which bypass will actually occur in
the future will depend on a number of factors,
including:

● how quickly the telephone companies can
upgrade their networks and develop services
that meet the needs of business users,

. the positive and negative experiences that large
users have in developing and operating their
own private communication systems, and

. the regulatory context that sets the ground rules
for the provision of communication services.

Since these factors are, themselves, quite uncertain,
the outcome with respect to privatization is very
difficult to predict. (See box 12-A for a more
detailed itemization of these factors.)

Traditional telephone companies have generally
considered the development of broadband intelli-
gent networks (moving in an evolutionary fashion
from narrowband ISDN to broadband ISDN) as their

primary strategy for competing to meet the commu-
nication needs of business.55 However, as already
noted, the full implementation of these systems is
still a long way off. Thus, in the interim, telephone
companies are undertaking a number of measures to
forestall the migration of large users from their
networks. To this end, they have moved to upgrade
and enhance traditional Centrex services56 and to
develop hybrid network solutions that combine
intelligent customer-premises equipment with tele-
phone company transmission and multiplexing serv-
ices, allowing customers much greater flexibility
and control at reduced costs.57 To meet the growing
demand for data transmission services, for example.
RBOCs are now offering CO-LANS, a central-
office-based local area network service .58 These new
offerings have proved quite successful, not only m
terms of restraining the growth of the customer-
premises market,59 but also in terms of providing the
telephone companies and their customers a solid
transition path for moving toward and implementing
ISDN.60 TO avoid the loss of business customers, the
traditional telephone companies have also been
more aggressive in their pricing and marketing
strategies, offering much greater flexibility in the
pricing and packaging of services. In a recent effort
to generate interest in ISDN, AT&T, for example,— -—

54pepPr, op. cit., fOOtnOte  9! P. 46.

55A~ noted by Tom Vdovlc:  “Mo~t ~~pwlally, lSDN be,comes  impoflant  because it offered a universal scheme whereby significant new fUnCtlOnaJlly
for both voice and data (and possibly even higher bandwidth applications such as video) could be offered to corporate customers but controlled and
managed via AT&T and the BOG  custody of the public networks. This was reinforced by the realization that unless they moved to create these new
levels of both network intelligence and control for theu customers, they would lose serious competitive advantages as corporate usrs plunged ahead
with their private networking efforts . .“ Tom Valowc, “Public and Private Networks: Who Will Manage and Control Them?” Tefecommunicafiom,
February 1988, p. 42.

56cenuex  is tie general nae for a switched business telecomm~icatlon  service tha[ IS provided from he telephone company cenmal office. An
alternative way of achieving switching services is through the purchase of a PBX chat  IS located on [he customer’s premises and IS controlled and
maintained by the customer. For a comparison of these two types of service, see John R. Atwahams, “Cmrex  Versus PBX: The Battle Ior Features and
Functionality,” Teiecommunicarions,  March 1989, pp. 27-28,31-32.

sTFor discussions of these strategies, see Martin H. Singer, “Hybrid Networks Move to Telecom’s Center Stage,” Telephony, Mar. 6, 1989, pp.4l-51;
Bob Vinton, “Bells Eyeing MAN Market,” CommunicarionsWeek,  Apr. 10, 1989, pp 34, 38-W; and Martin Pyykkonen, “Centrex Now, LSDN L.atcr.”
Telecommunications, Febmary  1987, pp. 53, 54, 84.

SgFor  a discussion, see Anne-Marie  Rousscl,  “Central Office stepping Stones,” CommunicationsWeek,  CLOSEUP, June 27, 1988, p. C-6.
59 M~ern dlglt~ cen~ex  ~N1ce has been ~ainlng  ~l~ket share  since it first became available in 19xzl,  With tie number of Centrex telephones [n the

United States growing at about 5 percent per year. However, over 50 percent of all Centrex  Iincs in the United States are still provided from analog central
offices. Abrahams, op. cit., footnote 56, pp. 27-28.

60As  ~ykkonen  hasnot~:  “For tic loc~ Opratlng Companies here  is ~ made-off  to be made  regarding tie pace at which ISDN  services are introduced
versus the degree of gracefid upgradability  which can be implemented in the central office switch. . . . The commitment that has been made by carriers
and equipment vendors to ISDN  is sufficient to overcome these obstacles over the long teml The question is, how quickly can the obstacles be overcome
while being economically feasible for all pames  concerned?” Op. cit., footnote 57, p. 54. For one discussion arguing in favor of an evolutionary stratcgz,
see Ye-Sung Cho, “For ISDN, There’s No Need to Dismantle the Network: A Smooth Transition is Possible,” Communication.~  Week, May 23, 1988,
p. 17. Bellcore recently announced a technological breakthrough in internetworking that WII1  facilitate an evolutionary strategy and thus might boos[
ISDN use. Currently, to offer ISDN services, L,ECS may have to invest between $3 million and $5 mdllon in a new digital switch for each ISDN central
office. However, with Bellcore’s new breakthrough, telephone companies can mternet 1 A iw~tches  with modern digital switches, and thus protect some
of their investment in embedded equipment. Sec Steven Titch, “Bellcore  Breakthrough M,iY Boost lSDN LIse,” CommunlcatiomWeek,  Nw’. 7, 1988,
p. 1.

GIBe~ Schultz, “AT&T TO Let  Telcos  offer Users Free ISDN,” Communications We?h Mti 20. 19891  P. ~.
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Box 12-A—Factors Affecting Control of
Public and Private Networks

. Ongoing convergence of computers and tele-
communications

. Development of ISDN and other intelligent
network capabilities

. Increased use and deployment of T 1 networks
in private networks

. The Be-Your-Own Bell phenomenon whereby
companies can sell excess capacity

. Increasing utilization of central office switches
as virtual PBXs

. BOC initiatives to create more “hands-on-
control” for customers

. Acceptance of telecommunications as a corpo-
rate, strategic resource

. IXC/BOC success and lack of success in
traditional data communication/computing
markets

. The success of traditional data communica-
tion/computer equipment providers in tradi-
tional telecommunication markets

. ONA and the distribution of network control to
“private” service providers

KEY: BOC=Bell operating company; ISDN=Integrated services
digital network; IXC=Interexchange Carrier; ONA=Open
network architecture; PBX=Private branch exchange

SOURCE: Tom Valovic, “Public and Private Networks: Who
Will Manage and Control Them?” Telecommunica-
tions, February 1988, pp. 42-47.

has agreed to let its telephone customers offer their
users  f ree  ISDN.61 -

What still needs to be determined, however, is
how responsive the business community will be to
these telephone company overtures. Today there are
more than 50 organizations involved in ISDN trials.
(See figure 12-4 for a breakdown based on organiza-
tional type.) However, many corporate executives
continue to be unaware or quite skeptical about the
promises of ISDN, questioning its value in meeting

their needs.62 As Travers Waltrip, Vice President of
Travelers Co., has noted:

In actuality, large corporations have built their
own de facto ISDN. The environment . . . is a
seamless, integrated data, voice and image all-digital
network that has tremendous flexibility. Therefore I
do not believe large corporations will benefit (at least
initially) from commercial ISDN for intracorporate
communications . . . At least through the early
1990s, most large corporations will follow their
existing communications strategies.63

In addition to functionality, cost will also be a
critical factor determining demand for ISDN in the
corporate business community. According to a
number of surveys, most users want cost savings
above all, and thus would be unwilling to pay more
for ISDN than they are presently paying for telecom-
munication services. Those most reluctant to spend
a lot of money are businesses that have recently
invested in new sophisticated telecommunication
and switching systems based on pre-ISDN technolo-
gies, a sizable sector of the potential ISDN market by
most accounts.64 What ISDN will cost, however,
remains uncertain. Until very recently there was no
pricing information available to potential customers.
Those who signed up early for ISDN trials did so on
the basis of customized contracts, with many of the
details kept under wraps.65

The time required to modernize the public com-
munication infrastructure is also an important vari-
able determining the future relationship between
public and private communication networks; how-
ever, its effect can work in two contradictory ways.
On the one hand, the longer it takes for ISDN and the
intelligent network to be implemented, the greater
the investment sunk in private systems. Moreover,
the more established communication departments
become within large corporations, the less willing

blBeth Schulti,  “AT&T TO ht Telcos Offer Users Free ISDN,”  CommunicationsWeek, Mar. 20, 1989, P. 2.

62A5 not~ by Michael Hurwicz: “primW  Rate ISDN was designed to be used the same way as T1 circuits are currently used-to Cm muhipk  data
and voice charnels between private branch exchanges (PBX) or centrat office switches and, less fr~uently,  to serve as a single high-speed data channel
for applications requiring that kind of throughput. Although no single characteristic of ISDN makes it obviously superior to anything else around, the
technology offers anumberof  increment~  improvements over other digital transmission technologies.” Michael Hurwicz, “Even Users Who See Promise
Are Still Troubled By Questions,” Computerworfd,  Dec.  12, 1988, p. 69. For additional discussions of user skepticism of ISDN, see “ISDN: Another
Version of the Emperor’s New Clothes?” Data Communicatio~,  December 1986, pp. 4560;  “ISDN on Trial,” Daturnutwn,  Feb. 1, 1987, pp. 51-56.

@T Travem Walt.rip, “ISDN and the Large Corporation,” Telephony, May 9, 1988, PP. 40~1.
64For  Cxmple,  it is e~at~ that,  over the past  5 yews, PBX replacement  has t~en  place in the united  States ~d EWOp  tit a rue  of over 60 percent.

See Lee, op. cit., footnote 20, p. 57.
fi!jw  Kathl~n  Killette, “Controversial Costs: Though Two Tariffs Have Been Filed, Analysts Agree ISDN Pricing Remtins obsc~e,”

CommunicatwnsWeek,  CLOSEUP, Sept. 19, 1988, pp. C-8, C-9.
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Figure 12-4--Number of ISDN Users by Industry
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they may be to give up such control at some point in
the future. As Tom Valovic has pointed out:

Having painfully learned the joys of autono-
mously operating a network, and in large measure
having succeeded in the task, it seems unlikely that
network managers will hand control of their network
operations back to the comforting but potentially
smothering embrace of AT&T and the BOCs [Bell
operating companies].@

On the other hand, time has also demonstrated some
of the hidden costs entailed in developing private
networks. Recently, for example, a number of
companies, facing cost overruns and a scarcity of
manpower and technical expertise, have decided to
give up their efforts to develop their own networks
and call for bids from telecommunication vendors.67

Given these uncertainties, it is difficult to predict
how much privatization will take place within the
communication infrastructure. However, it is clear

that, to the extent that businesses continue to
establish their own private communication networks
at their present rate, fewer societal resources will be
available to develop and modernize the publicly
shared network.68 Under such circumstances, a
spiraling effect might take place, whereby the lack
of investment in the public network would lead to
greater bypass and unbundling. Moreover, such a
two-tiered system might prove to be inefficient,
especially to the extent that new technologies, such
as fiber optics and common channel signaling could,
over the long run, allow for greater flexibility within
a single communication network.

Factor 3: The potential inefficiencies that
might result from a lack of national coordi-
nation and planning.

The divestiture of AT&T, accompanied by a
national policy of deregulation, has led to height-
ened competition among economic players in the
communication infrastructure, as well as to the
fragmentation and decentralization of the process by
which major communication decisions are made.
Some observers see these changes as being highly
favorable for the modernization and development of
the U.S. communication infrastructure.69 Pointing to
evidence such as AT&T’s recent decision to write
down $6.7 billion as part of its modernization
effort, 70 they argue that competition has fostered
innovation and hastened the deployment of new
technologies. For example, in his analysis compar-
ing the rapid rate of innovation in the computer
industry with the slow rate in communication
industries, Kenneth Flamm makes such a case.71

And, in fact, as discussed in chapters 3 and 4, it was
just such a perspective that served as part of the

@V~ovic, op. cit., footnote 55, p. 45.
6TForadi~cuw10n,  ~WJo~Fo@, “Menl]l Shifts Getrs: sollcl~  Network Bids,” Co~~~ca~On~~eek,  OCI. 21, 1988, pp. 1, 55; Kelly  Jackson, “Red

Ink Downs Net,” Commum”cutionsWeek,  Nov. 21, 1988, pp. 1, 43; and John Foley, “Probicms  Force {Jsers to Retrench,” Cornmunlca[ionsWeek, Nov.
7, 1988, Pp. 1,60.

6SFor  exmple,  it hm b=n estimated fiat,  in 1988, ne~ly  $17 billion was spent on private networks in the United States. which is more than the tot~
spent by all of the regional Bell holding companies on infrastructure development. Davidson, op. cit., footnote 41.

69S= Ger~d  Fa~haber,  Te/ecom~ni~ariOm  in Tu~oi/ (cambridgc, MA: Balllnger ~bllshing  company,  1987);  and Robert  W .  Crandall,
*’Telecommunications Policy in the Reagan Era,” Re@arion,  No. 3, 1988, pp. 28-33, for two very positive evaluations of the post-divestiture period.
See also, Kenneth Labich, “Was Breaking Up AT&T a Good Idea?” Fortune, Jan. 2.1989, pp. 82-87

mpeter  coy,  “Modernization Costs Give AT&T First Annual ~ss> “ The Washington Post, Jan. 27, 1989, p. B-1. As noted, “AT&T took a $6.7 billion
pretax charge in the fourth quarter of 1988 to cover costs of accelerating its transition to digital technology. The company is scrapping outdated analog
phone equipment and moving, retiring or laying off 16,000 employees.”

71F]mm,  op. Cit., fmmote  26, pp. 13.61.  However, Flamm  notes that, paradoxically: “The old market structure might  actuallY have both lncreas~

basic research and slowed imovation. And deregulation and increased competition might step up the pace of imovation yet reduce spending on basic
research.” Ibid., p. 59. Flamm’s  argument would account for why, as already noted, the T] multiplexer was developed under the old Bell system, but
neither widely deployed nor perfected until after divestiture when, in a competitive envm.mrnent,  start-up high technology firms such as NET began to
develop it.
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rationale for the divestiture of the Bell System in
1984.72

Others, however, bemoan the destructive aspects
of competition, pointing to the inefficiencies it
might create.73 They argue, moreover, that coopera-
tion among government and industries, as has been
the case in Japan, can lead to the most productive and
efficient deployment of new communication tech-
nologies.74 The possible negative impacts of compe-
tition on research and development have been of
particular concern, even at the time of divestiture.75

However, to date, the evidence on R&D is still
inconclusive. 76 As is noted below, although the
funding for research and development at Bell Labs
and Bellcore has, in fact, increased since divestiture,
it is not clear that these funds are being employed
most efficiently, or that a commitment to joint
research will survive in the future when the interests
of the telephone companies diverge and/or the
competition among them becomes more intense.77

Others claim that competition will retard the
development of a national ISDN network. Instead, it
will foster the emergence of separate, and incompat-
ible, islands of technology .78 As evidence, they cite
the difficulties entailed in establishing national
standards in a highly fragmented organizational
setting--difficulties that were noted and discussed

in chapter 11. They point, moreover, to the problems
involved in setting uniform prices for a basic set of
nationwide services. They also question whether—
under regulatory circumstances in which RBOCs are
constrained from providing services beyond their
own local access and transport areas (LATAs), and
in which there are no guarantees that interexchange
carriers will provide services equivalent to those
provided by the RBOCs—the United States will
ever be able to develop a truly national, communica-
tion infrastructure. As Rolf Wigand has pointed out:

It is not too difficult to imagine the immense
technical complications and fragmentations encoun-
tered by a customer trying to link ISDN services
across several widely dispersed locations nationally.
One might question if such conditions will then
require special hardware and software for protocol
conversion purposes, a condition that was by itself
one of the key driving forces to develop ISDN in the
first place. Have we then come full circle in this
development to digitize information and data mov-
ing in the national networks?79

Whereas the procompetitive strategy is most
highly favored among policymakers in the United
States, the planned approach is more common in
Europe and Japan (with the partial exception of

72KeMe~  ~ow ~ovide5 the Cimsic account of tie relationship between technological development and regulated monopolies. In his 1962 analysis,
he showed that, all other things being equal, monopolies have less incentive to renovate than firms that can gain some monopoly power through
technological advancement. See Kenneth J. Arrow, “Economic Welfare and the Allocation of Resources for Invention, ” National Bureau of Economic
Research, Special Conference Series, The Rate und Direction of Inventive Activity Ecoru)mi(  and Social Factors (Princeton, NJ: Princeton University
Press, 1962). For a discussion that covers the recent theoretical literature, .sec Sanford V. Berg and John Tschirh~, “Technological Change Under
Regulation,” Natural Monopoly Regulation Principles and Practice (New York, NY: Cambridge LJniversity  Press, 1988), ch. 10.

TsFor a gener~ Cfitlque we, for instance, Robefl Reich, Tales of a New America (New York, NY: Time Books, 1987). For a discussion focusing on
communication technology, see John C. McDonald, “Deregulation’s Impact on Technol~  )gy. “ IEEE Communications Magazine, January 1987.

74Mich=1  BOITUS, “J~ane~  Telecommunications: Reforms and Trade Implications, ” Cahjorrua Management Review, vol. XXVIII, No. 3, Spring
1988; see also Jill Hartley, “The Japanese Approach to the Development of New Resldenti II Comrnunlcation  Services, “ in MarJoric  Fcrguson (cd,), New
Communications Technologies and the Pubhc  interest (London, England: Sage, 1986) ~h 11, and Carla Rapaport, “The World’s Most Valuable
Company,” Fortune, Oct.  10, 1988, pp. 92-104.

TSThe problems fiat  competition might create for R&D was ah-cady  a concern for some al the time of divestiture. See,  fOr ex~ple, the testimonies
of William Nordhaus  (written testimony, In U S v. AT&T, 198 1); and Nathan Rosenberg, “Some Implications of H.R. 5158 for Technologlca]  Innovation
in the Telecommunication Industry,” testimony prepared f“or the House  Committee on IX’rgy  and Commerce, Subcommittee on Telccommumcations,
May 7, 1982.

76Berg  and Tschirh~, op. cit., footnote 72; see also David C. Mowery, “Assessing Ihc Effects of Divestiture on Bell Telephone Laboratories,”
Technovision,  No. 7, 1988, pp. 353-375. There have already been some moves to do more proprietary research. In the past year, both t-JS WEST and
Nynex Corp. have set up their own independent research centers.

TTSome of ~ese  problems,  for example, have already been evidenced m other sectors
78see,  for exmp]e,  Wigand, opt Cit,,  footnote 24, See also Tom Vdovic, “lSDN in tie United States: An Asses~ent,”  Tele~ommuni~aliom~, December

1987, p. 7. As Valovic points out: “When it comes to ISDN,  the timing of divestiture couldn’t have been worse. As it turns out, ISDN  was Just embryonic
enough during the years preceding the “D” world not to have been a major concern for those contemplating how to slice the huge pie that was AT&T
into manageable pieces. And yet, in retrospect, it appears that divestiture has had a serious Impact  on the development of ISDN in the United States and
will continue to do so until the extreme fragmentation of our regulatory climate becomes resolved in some meaningful fashion. ”

7~ignd,  op. cit., fOOtIIOte  241 p. 41
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Great Britain) .80 These opposing points of view are
clearly evident in the strategies that these countries
are pursuing to implement ISDN. In the United
States, ISDN is being introduced in a segmented
fashion and in response to market demand. In
Europe and Japan, ISDN implementation will be
more technology-driven. Some provision is being
made now to meet current demand for digital
integrated services, but complete ISDN services will
be held back until they can all be introduced
uniformly. 81

With our poor theoretical understanding of the
processes of innovation, it is impossible, at present,
to determine which of these approaches will prove to
be the “best” for modernizing the communication
infrastructure. Some of the advantages and disad-
vantages inherent in each approach can be illustrated
by comparing the evolution of the intelligent net-
work in Europe and the United States. The United
States, having benefited from a highly competitive,
economic environment, has moved much more
quickly to develop new commercial products and
services for niche markets than have the European
countries. The Europeans, having designed their
networks from the top down, are moving much faster
than the United States to deploy the signaling system
7 (SS7) switches, which are required to distribute
and market these new communication and informa-
tion services .82

While acknowledging the untidiness of the U.S.
approach, New York Public Service Commissioner,
Eli Noam, casts recent U.S. developments in a
positive light. As he has described the state of the
future communication infrastructure:

The future network is one of great institutional,
technical, and legal complexity. It will be an untidy
patchwork of dozens or even hundreds of players,
serving different geographical regions, customer
classes, software levels, and service types, with no
neat classification or compartmentalization possi-
ble . . . The major characteristic of the open network

environment is substantial lack of central control
with no single entity being in charge. . . To leave
this system to the vagaries of hundreds of uncoordi-
nated and selfish actors seems to invite disaster. Can
it work? Perhaps this is not the right way to frame the
question. Can there be a stable alternative in
economies that otherwise favor a market mecha-
nism, and that want to stay on the leading edge of
applications? 83

Responding to his own question, Noam answers
it in the affirmative. To create an alternative to
central coordination and control, however, will
require that government establish a system of open
networking by structuring the ways in which inter-
connection is defined, policed, priced, and harmo-
nized. As Noam notes, rules such as these are
presently being negotiated and debated at the State
and national levels under the heading of ONA. How
well the United States telecommunication infra-
structure adapts and deals with the chaos and
competition of the postdivestiture era may very well
depend, therefore, on the outcome of the ONA
process.

Factor 4: The proactive role played by foreign
governments in modernizing their commu-
nication systems.

Although a number of governments throughout
the world are moving to privatize and/or deregulate
sectors of their communication systems, many of
them have retained a role for themselves in building
and modernizing their communication infrastruc-
tures in support of their industrial policies or other
national objectives.

84 
Inspired by the Nora-Mine

report, the Government of France, for example,
assumed the leadership in developing and managing
Minitel, supplying terminals free to all telephone
subscribers, organizing a billing system, and provid-
ing basic services. It has also played an aggressive
role in planning for and introducing a national ISDN

8~orone  ~xmple  of ~i~ EmOpean  ~rsPctlve,  s= E~opean  pflli~ent,  Session DoCumen[s,  Document  a 2-0242/88,  “Report Drawn Up on Behalf
of the Committee on Economic and Monetary Affairs and Industrial Policy on the Need to overcome  the Fragmentation in Telecommunications, ” Nov.
8, 1988.

81 For a discussion, seep. Slaa, [S~N ~S DeSign  problem (~iden:  The Hague,  Ruud Philipsen,  April 1988).

gzpeter  ~on, “Europe’s  Intelligent Networks: A Glimmering StML” Telephun3,  Au.g  22, 1988, pp. 32, 36, 37. Just as some of the problems of a
market-driven approach are coming to light in the United States, so the problems of a technology-driven approach are beginning to appear in a number
of European countries. For one discussion of such problems in France, see Mark Hunter, “France’ sGrand Computer Plan in Shambles: Consumers ReJect
Domestic Machines Despite $200 Million Purchase for National Schools,” The Washington Pos[,  Mar. 19, 1989, p. H-8.

8SE11 M. Noam, “me Future of tie Pllblic Network: From the Stm to the Ma~ix,” Te/e~o~unicatio~, March 1988, pp. 58,60, 65,90. See Zlk30, “The
Public Telecommunications Network: A Concept in Transition,” Journal of Communication.  vol. 37, No. 1, Winter 1987, pp. 30-47.

gqFor  a dlsc~sion,  see Wigand, op. Cit., footnote 24, pp. 48.
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by 1990.85 Similarly, the German Government,
through the Deutsche Bundespost, has invested
heavily in a network digitization program, which
will lead to the availability of total ISDN by 1993.86

Moreover, through the European Community, the
countries of Europe have agreed to cooperate to
build a “translational broadband backbone,” and to
conduct joint research and development in advanced
communication technologies through both the Re-
search for Advanced Communications in Europe
(RACE) program (which focuses on telecommuni-
cation), and the European Strategic Programme for
Research and Development in Information Technol-
ogy (ESPRIT) (which focuses on information tech-
nologies). 87 In addition, through the Commercial
Action Committee of the Conference of European
Postal and Telecommunications Administrations
(CEPT), the Europeans are planning to develop a
pan-European-managed data  network.88

The Government of Japan has also retained
“strategic policy control over the process of
change”89 in telecommunication and the structure of
the telecommunication infrastructure. It has been
especially active in promoting new technologies,
making a commitment to invest over $120 billion
before 1995 for the development of a digital
broadband infrastructure, the Information Network
System (INS), and to provide $150 billion through
the Technopolis Program for model programs and
pilot projects targeted to both business and residen-
tial users.

Such national efforts are not confined to the
advanced industrialized countries. The governments
of Singapore and Brazil, for instance, view their
communication infrastructures as springboards that
will allow their countries to pass over the industrial

phase of development and leap directly into the
information age.90 Given this perspective, it is not
surprising that capital investment in Singapore,
measured as a percentage of communication sales, is
twice that of AT&T Long Lines and the seven
RBOCs combined.9]

A comparison of U.S. expenditures on communi-
cation with similar expenditures made in other
countries can be seen in tables 12-2 and 12-3. As
table 12-2 shows, based on the total amount of
expenditures, the United States ranks at the top of the
list. However, as evident from table 12-3, when a
comparison is made based on the growth of total
expenditures, the United States does not appear
among the top 10 spending nations.

Factor 5: The fractionated decisionmaking
process in the United States.

The national commitment and direction noted
above is in sharp contrast to the situation in the
United States, where the government has not exerted
strong leadership in determining and planning for
the Nation’s future communication needs. Com-
menting on the U.S. approach to ISDN, Eli Noam
observes, for example, that:

. . . virtually no public discussion of the ISDN
concept and its investment needs has taken place.
Instead decisions in favor of ISDN have been made
outside of public view by engineering bureaucracies
in government and equipment firms.92

Part of this lack of government leadership stems
from the widespread belief among policymakers that
the competitive marketplace is a more dynamic and
appropriate force for innovation and change than the
political arena. Equally important in explaining the
lack of a comprehensive set of national communica-

S5’’The ISDN b~,” Communication International, June 1987, pp. 30, 32.
~’htegaung  ISDN,*’  Comum”catiom  International,  September 1988,  PP. ~v 46.

S7ESpR1T is ~ $5.6 bllliOn R&D Pro=m. ~~ording  t. fie  EurOpean  &onomic  Committee’s 1987 repo~, 108 of the program’s first 227 research
projects (referred to as Esprit 1) have been successfully completed, and have generated results of industrial significance. In phase 2, 155 new projects
will be undertaken. ESPRIT is supported by nearly all of the large European communication, computer, and information technology suppliers, as well
as by most large European research institutes.

ssFor  a descriptlo~,  x Denls  Gilhooly, “The CEPT MDNS Project—Work in prOgresS,” Telecommunications, April 1988, pp. 47-54.
89 Michael B-s and  Jo~  zy~an,  “me  New  Media,  Tel~ornrnunications,  and Development:  The Choices  for tie (_Jnit~  Smtes  and Japan,” BRIE

Working Paper #7 (originally prepared for a symposium organized by the Japanese Ministry of Finance and the Japan Center for International Finance,
August 1984), p. 22.

9CIS=, for exmp]e,  Debbie Shimman,  “Asia Moves kto tie Information Age,” Telecommunicatwns,  January 1989, pp. 55-57; see also ~wmd ‘.
Nickoloff  and Randolf Yeh, “Maintaining International Transmission Circuits Through a National Center,” Telecommunications, December 1988, pp.
52,57,58.

glwi]lim  H, David~n,  “Telecommunication Policy in Global Perspective,” unpublished paper, @t.  14, 1987.
92s=,  fm ~discw~ion,  Nom, opt cit., fw~ote 83. se ~so ~~ony  M, Ru&owski,  “Toward a Nation~ Information Fabric: Organizing for SucCeSS,”

Telecommunications, September 1987, p. 8.
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tion policy goals and strategies is the fact that, as
detailed and discussed in chapter 13, the political
decisionmaking structure is extremely fractionated,
giving rise to a number of jurisdictional disputes.
Because these conflicts allow, and even encourage,
stakeholders to play agencies and jurisdictions off
against one another, they serve to discourage at-
tempts at cooperation and coordination. Moreover,
by creating numerous uncertainties with respect to
the outcomes of the policy process, they tend to
exacerbate the problems that government and indus-
try face in planning for the future.

STRATEGIES AND OPTIONS
To encourage the modernization and development

of the U.S. communication infrastructure, Congress
could pursue three basic strategies. It could:

●

●

●

follow the lead of many foreign countries and
become more directly involved in developing,
planning, financing, and coordinating the de-
velopment of the communication infrastruc-
ture;
provide indirect incentives to encourage long-
term investment and development; and/or
remove regulatory barriers that presently serve
to discourage modernization as a consequence
of furthering some other goal.

A discussion of these strategies, and individual
options for achieving them, follows. A summary
appears in figure 12-5.

Strategy I: Direct government involvement in
the development, planning, financing, and
coordination of the communication infra-
structure.

As discussed in chapter 4, policymakers in the
United States, in contrast with their counterparts in
many other countries, have traditionally been reluc-
tant to intervene in economic affairs. Instead, they
have preferred that economic decisions be made
through the processes and mechanisms of the
marketplace. In recent years, this general predisposi-
tion against government involvement has been
strongly reinforced by the prevailing mood of the

country in favor of deregulation. In such an environ-
ment, an exceptionally strong case would have to be
made before adopting a strategy that goes against
this trend.

There are, however, a number of arguments
favoring a more direct Federal role in the realm of
communication. Just as a Federal interest in national
defense, economic development, and equity served
to justify a Federal role in the development of
highways and rural electrification, so too might
communication networks be federally promoted as
the highways of an information age. And just as the
Federal Government provided over $109 billion for
highway construction during the 20-year period
from 1956 to 1976,93 so it could be argued that,
today, government  should make a comparable com-
mitment to the development of a communication
infrastructure. While arguments of this sort have not
received much support in the Federal arena, they
have been given a more favorable reception at the
State level. For example, economic development
issues are now being factored more and more into the
decisions made by State regulators.94

Policy options that Congress might adopt to
execute such a strategy include the following:

Option A: Create a new legislative mandate for
promoting the Nation’s communication infra-
s tructure that  both updates  the Nation’s
communication policy goals and clearly desig-
nates responsibility for implementing them.

Goals are statements of values that serve to guide
decisionmakers. They signal a commitment, identify
aspirations, clarify objectives, and integrate diverse
elements through the establishment of a common
bond. Thus, one step that Congress might take to
promote the modernization of the Nation’s commu-
nication infrastructure would be to declare moderni-
zation as a national goal, and both delegate the
responsibility and provide the organizational re-
sources and authority required for it to be effectively
carried out. To be specific enough, and to be
sufficiently emphatic in setting such a goal, Con-
gress would probably need to revisit and revise the
1934 Communications Act.

9W,S. Dcpmrnent  of Transportation, Federal Highway Administration, America on rhe Move:  The Story cfthe  Federal Hig~ay program and the
Federal-State Relatwnship, 1977.

gdR~endy,  for ex~ple, tie New York State Public Service Commission undertook an investigation to determine whether New York State and New
York City me in danger of losing a competitive advantage due to the failure of the area to foster ISDN. For a discussion, see John Foley, “N.Y. Probes
ISDN,” ComrnunicatwnsWeek,  Sept. 26, 1988, p. 1.
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Table 12-2—Top 20 Countries: Comparison of Total Expenditures for Communication, 1987-1988

1988 1987
expenditures expenditures Total Total Percent Percent

Country (U.s.$ooo,ooo) (U.s.$ooo,ooo) increase decrease increase decrease

United States . . . . . . . . . . . . . . . . 24,451.8 24,549.2 97.4 0.4
Japan . . . . . . . . . . . . . . . . . . . . . . . 13,761.5 12,178.3 1,583.1 13.0
West Germany . . . . . . . . . . . . . . . 10,175.5 8,712.1 1,463.4 16.8
France . . . . . . . . . . . . . . . . . . . . . . 6,219.8 5,714.4 505.4 8.8
Italy . . . . . . . . . . . . . . . . . . . . . . . . . 4,331.1 3,837.0 494.1 12.9

United Kingdom . . . . . . . . . . . . . . 3,547.4 3,322.0 225.4 6.8
Spain . . . . . . . . . . . . . . . . . . . . . . . 3,148.2 2,341.0 807.2 34.5
Canada . . . . . . . . . . . . . . . . . . . . . 2,746.6 2,443.6 303.0 12.4
Switzerland . . . . . . . . . . . . . . . . . . 1,859.3 1,623.2 236.1 14.5
Korea . . . . . . . . . . . . . . . . . . . . . . 1,836.8 1,525.8 311.0 20.4

Sweden . . . . . . . . . . . . . . . . . . . . . 1,288.2 1,326.7 38.6 2.9
Brazil . . . . . . . . . . . . . . . . . . . . . . . 1,263.3 1,050.4 212.9 20.3
Australia . . . . . . . . . . . . . . . . . . . . 1,090.0 1,108.8 18.8 1.7
Austria . . . . . . . . . . . . . . . . . . . . . . 1,048.1 913.6 134.5 14.7
Taiwan . . . . . . . . . . . . . . . . . . . . . . 902.5 702.7 199.8 28.4

Netherlands . . . . . . . . . . . . . . . . . 769.7 695.5 74.1 10.7
South Africa . . . . . . . . . . . . . . . . . 738.4 965.0 226.6 23.5
Norway . . . . . . . . . . . . . . . . . . . . . 706.2 621.7 84.5 13.6
Belgium . . . . . . . . . . . . . . . . . . . . . 626.8 575.8 51.0 8.9
India . . . . . . . . . . . . . . . . . . . . . . . . 608.8 598.8 10.0 1.7
NOTE: Totals may not add due to rounding.
SOURCE: Reprinted with permission from Telephony, Feb. 22,1988, P.42.

Table 12-3--Top  1O Growth Budgets for Communication, 1987-88

1988 expenditures 1987 expenditures Total Percent
Country (U.s.$ooo,ooo) (U.s.$ooo,ooo) increase increase

Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,761.5 12,178.3 1,563.1 13.0
West Germany . . . . . . . . . . . . . . . . . . . . . 10,175.5 8,712.1 1,463.4 16.8
Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,148.2 2,341.0 807.2 34.5
France . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,219.8 5,714.4 505.4 8.8
Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,331.1 3,837.0 494.1 12.9

Korea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,836.8 1,525.8 311.0 20.4
Canada . . . . . . . . . . . . . . . . . . . . . . . . . . 2,746.6 2,443.6 303.0 12.4
Switzerland . . . . . . . . . . . . . . . . . . . . . . 1,859.3 1,623.2 236.1 14.5
United Kingdom . . . . . . . . . . . . . . . . . . . . 3,547.4 3,322.0 225.4 6.8
Brazil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,263.3 1,050.4 212.9 20.3
NOTE: Totals may not add due to rounding.
SOURCE: Reprinted with permission from Telephorry, Feb. 22,1988, p.43.

Many countries throughout the world have al- also the highly contentious and politicized nature of
ready made this kind of national commitment to most communication issues.
developing a modern communication infrastructure.
However, in the United States, establishing national At the present time, however, reaching a new
goals on this order-especially in the realm of legislative consensus may not be as difficult as it has
communication policy—has been much more rare.95 been in the past. The situation is very fluid; past
The reluctance to set such goals reflects not only the alliances are in a state of flux, technology is rapidly
pragmatic style of American politics in general, but advancing, and the nature of the future communica-

gsAswehave~n,bmicU.S. commumcationWlicywmfirstestablishedattieConstitutional  Conventionwhenthedelegatesagreed  toincludewitiin
the Constitution three clauses that provided for freedom of the press, the protection of intellectual property, and the establishment of postal roads. It took
almost 150 years, however, for the legislature to debate and establish additional, national communication goals, first in 1912 and 1927 with the passage
of the Radio Acts, and subsequently in 1934, with the passage of the Communications .@.  Although Congress did re-evaluate  communication goals
again from 1976 to 1980, these efforts to revise the 1934 Communications Act failed for a lack of consensus. For a discussion, see Eric C. Krasnow,
Lawrence D. Langley, and Herbert Terry, The Pofitics ofllroudcasf  Regulatwn (New York, NY: St. Martin’s Press, 1982).
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tion infrastructure is still quite uncertain. This
situation may provide Congress with a window of
opportunity. Requiring some resolution of the is-
sues, many stakeholders agree that “something”
must be done. Moreover, not knowing what the
future entails and how their interests might fare in
relationship to it, stakeholders may be much more
willing to cooperate in updating and redefining the
goals and rules of operation of the communication
infrastructure. As John Rawls observes in A Theory
of Justice, it is often easier for people to agree among
themselves on rules of the game when the situation
is uncertain-that is, when they do not know
whether, as participants, they will start out from a
position of advantage or disadvantage.96

Option B: Increase government funding for research
and development in the area of communication
and information technologies.

As described in chapter 4, the United States has a
long tradition of funding scientific and technical
research and development. Although the amount of
funding has tended to fluctuate in accordance with
perceived science crises, such as Sputnik, poli-
cymakers have generally been in agreement about
the need for such support.97 Most recently, there has
been a decline in the amount of money the Federal
Government allocates to R&D that is not defense-
related. However, concerns about the ability of the
United States to compete effectively in the global,
high-technology marketplace have led to proposals
calling for greater funding. Reflecting these con-
cerns, over 200 R&D bills were introduced in
Congress in the past 2 years, 12 of which were

related to communication and information tech-
nologies.

One problem in providing government funding
for R&D is determining what constitutes an appro-
priate amount of funding and how such a sum might
be deployed effectively. This problem stems, in
large measure, from our limited understanding of the
relationships between R&D and innovation. Com-
pounding this is the fact that, as economists Richard
Nelson and Nathan Rosenberg have pointed out,
choices about the type and amount of R&D support
can only be determined on a case-by-case basis.98

In evaluating proposals to increase government
funding of R&D, one key question is whether
communication technology merits greater support
than other technologies.% Recognizing the need to
make such choices, a government panel (led by the
presidents of the National Academy of Sciences, the
National Academy of Engineering, and the Institute
of Medicine) urged in a recently released report,
“Federal Science and Technology,” that the White
House and Congress be much more systematic about
setting priorities for Federal spending on science and
technology. 100 

In the case of communication technologies, the
argument could be made—as it has been in Europe
and Japan—that they are unique, insofar as they
constitute part of a nation’s underlying economic
and social infrastructure. In the United States,
semiconductor technology has received R&D sup-
port on the grounds that this technology is critical to
maintaining both a sound defense and a competitive
national economy.

101 In fact, to support the super-

MJohn  Rawls,  A Theory  of Justice (Cambridge, MA: Belknap pres$,  i~l).
gTAspointed  out in ch, 4, the role of gover~ent in supporting R&D has been based on the assumptions that: 1) new knowledge is anecess~ condition

for economic growth; 2) new knowledge originates in ba,,ic  research; 3) the supply of knowledge is unlimited, and is not subject to diminishing returns;
4) the government should support basic research in support of national security, the economy, for reasons of health, etc.; and 5) industry lacks the
economic incentive to conduct the socially optimum amount of research. Willlam LeIss, “Industry, Technology and the Political Agenda in Canada: The
Case of Government Support for R&D,” ,Science  and Public Policy, vol. 15, No. 1, pp. 57-65 For a discussion, see also Roger G. Nell and Linda Cohen,
“Economics, Politics and Government Research and Development,” Working Papers in Ekonom ics, E-87-55, The Hoover Institute/Stanford University,
Stanford, CA, December 1987.

98For gener~  d15cw5ion5  by Ro=n~rg  of tie problems entailed in techn~logica] ch~ngc  and innovation, se Na~an Rosenberg,  perspectives on
Technology (London, England: Cambridge University Press, 1976) and lnsidt~ the Bluck Bc)x-– Technology and Economics (Cambridge, IvIA: Cambridge
University Press, 1982). See also, Richard Nelson, testimony, Communicotlons  and Computers in the 21st Century, hearings betore the Technology
Policy Task Force of the House Committee on Science, Space, and Technology, June 2$, 1987 (Washington, DC: U.S. Governmen[  Printing Office,
1987).

99NelSon m~es this point in his testimony. Ibid.

1OOA $ tie report notes: “In a period of limited resources, there is an even greater premium on making the best-informed budget allocations possible,”
As cited in Colleen Cotdes,  “Panel of Top Scientists Urges White House and Congress To SC( Research Priorities Before Deciding on Funds,” The
Chronicle of Higher Education, Jan. 4, 1989, pp. Al, A22.

IOIA  Siml]m ca5e ha5 b~n made fbr superconductivl[y  Sec the Repo~  of the {~ommittee to Advise the President on High Temperature
Superconductivity, High Temperature Superconductivity: Perseverance and Cooperation on the Road to Commercialization, The White House Science
Council, January 1989.
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conductor industry, the Department of Defense
(DoD) has recently decided to undertake research on
high definition television (HDTV), as described
below. Advanced computer technology has also
been suggested as an area requiring government
support. 102 Concerned about the state of the U.S.
economy, the National Research Council recently
noted, for example, that:

The U.S. position in this [the superconductor]
field is threatened from without by external competi-
tion and from within by underappreciation of the
need for basic research.103

In considering the amount of R&D funding, it is
also necessary to address the question of how such
government monies are to be employed. Public
support for a government role in R&D has tended to
decline as government programs have increasingly
moved away from programs targeted to basic
research towards programs in support of applied
research. 104 However, in recent years, a number of
economists have pointed out that, in terms o f
meeting the challenge of competition, it is perhaps
in the area of applied research that the greatest
efforts need to be made.105 In this regard, a number
of people have specifically cited telecommunication
research as an area requiring a greater market
perspective, given its long tradition of focusing on
basic research.106

Alternative ways of using government R&D
funding are discussed further in the options that
follow. However, it should be noted that, as Roger
Nell and Linda Cohen have emphasized, the politi-
cal context in which R&D decisions are generally
made and implemented is not particularly well-
-suited to making funding choices based on what has
generally been considered to be the soundest criteria
for supporting R&D. As they point out:

. . . most programs are not clearly a waste of money,
especially in early exploratory research. The prob-
lems arise because mid-project managerial decisions
are directed from matters of economic efficiency by
a host of political factors: impatience to show
commercial progress, distributive politics, the in-
ability to commit to long term, stable programs, and
a mismatch between the types of industries that are
most likely to underinvest in research and those that
are most attractive politically to subsidize.107

Option C: Establish government- affiliated insti-
tutional arrangements to foster the research,
development, and deployment of communication
and information technologies.

Today, the governments of Europe and Japan are
focusing their national research efforts on commer-
cial development in high-technology areas such as
electronics, biotechnology, material research, and
informatics. In the area of HDTV, for example, the
European Community is establishing a special
company to foster the worldwide use of the Eureka
HDTV standard, which has been developed by its
leading electronic firms, including Philips, France’s
Thomson SA, West Germany’s Bosch BMbh, and
Finland’s Nokia.108

In contrast to these countries, where there is
general agreement that R&D should be conducted in
support of general economic development, most
industrial-related R&D in the United States is
executed on behalf of Federal agencies, the most
prominent being the (DoD).l09 Most recently, for
example, DoD has decided to fund the development
of an advanced high resolution video display, not
only as a means of providing high-quality display
technology for military purposes, but also as a way
of fostering the revival of U.S. television manufac-

IOZ~*~feW~pmmentWmtS  in the HDTV plctWe,l’~ro~caSting,  vol. 115,  Noa 26, De( ,26, 1988,  pp.  32.33;  and’’Thc U.S.  ‘s Semiconductor Battle
Plan,” ibid., p. 33.

l~As  ci~ in, ~tch Bets,  “Feder~ Panel: Aim High in R& D,” Compurerwor/d,  NOV 28, 1988, p. 95.
lo4~d, ~ Roger NO1l and Linda Cohen have ~inted out, politlc~  Supp~ is not  necess~ily  equated with  those projects  hat would  benefit IIIOSt  f~lTl

government intervention in support of R&D. For a discussion, see Nell and Cohen, op. clt,, footnote 97.
105For me discussion, ~ Na~m Rosen~rg  and W. ~wmd ste~mueller,  “can  Americans  ~~n to B~ome  Better ~itators?” CEPR Publication

No. 117, Center for Economic Policy Research, Stanford University, Stanford, CA, January 1988.
lo6For one discussion, see Michael Sckage, “Bell Labs Is Imng on Genius But Short m the Marketplace,” The Washington Post, Mar. 1, 1987. For

another account of post-divestiture research at Bell Labs, see Denis Gilhooly, “A Mission From AT&T,” Telecommunications, February 1988, pp. 26,
30,33.

lmNolI  and Cohen, op. Cit., footnote 97.

108For  adjscussionof  ~ation~  HDTV s~ategies,  sw Hugh  Cmer  ~n~ue, “ch~sing the TV of tie Fut~e,”  Technology Review, VC)l. 92, No. 3, April
1989, pp. 30-40; and Alan G. Stoddard and Mark D. Dibner, “Europe’s HDTV: Timing Out Japan,” Technology Review, April 1989, pp. 3940.

1@Lxmrd  L. Lederman  et al., “Research Policies and Strategies of Five Industrial Nat Ions, and Implications for the United States,” Science and
. Technology Studies, vol. 4, No. 1, p. 25.
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turing and semiconductor industries.110 NASA has
also been conducting R&D on HDTV, but on a much
smaller scale than that proposed by DoD.111  

Today, there are over 15,000 individual organiza-
tions in the United States associated with govern-
ment labs. Given their number and variety, it is
difficult to generalize about the pros and cons of this
kind of government-affiliated research. However, as
illustrated in box 12-B, 112 there are both benefits and
costs associated with conducting research in govern-
ment-affiliated research organizations. Any govern-
ment decision to fund research in communication
and information technologies would need to take
these into account.

Option D: Establish an agency within government
with the responsibility for directing and coordi-
nating the development of communication and
information technologies.

Given the divestiture of AT&T and the decentral-
ized and fractionated nature of the U.S. communica-
tion policymaking process, it is not surprising that,
in the United States today, there is no central,
organizational focal point for conducting R&D in
communication and information technologies.113

Commenting on the lagging state of R&D in the
United States, many of those involved in technology
development and innovation processes have re-
cently argued that if sufficient research is to take
place, there needs to be an organizational focal
point, and advocate, for it within government.
Testifying in 1987 before the Technology Policy
Task Force, Professor Lewis Branscomb of the John
F. Kennedy School of Government, Harvard Univer-
sity, noted, for example, that:

The Department of Commerce as currently consti-
tuted and as constituted in most of its history has no

particular stomach for a more active role of this kind,
notwithstanding the large number of scientific and
technical agencies in the Department. Their missions
are very neatly circumscribed and don’t constitute in
any sense an open-ended obligation to try to
negotiate partnerships with the private sector that
come to grips with these technology issues.114 

One recent step to try to rectify this situation has
been to enhance the role of technology development
within the Department of Commerce by reconstitut-
ing the National Bureau of Standards (now the
National Institute of Standards and Technology),
providing it with more responsibilities in this
area.115 Another suggested  alternative is to reconsti-
tute the Office of Science and Technology Policy
within the Office of the White House, connecting it
in some formal way with the Council of Economic
Advisors to give it the prominence and authority it
would require.l16 

While such alternatives would address some of
the more general problems of R&D in the United
States, they would in no way assure that communica-
tion and information technologies would be targeted
for R&D. In fact, such organizational arrangements
would serve to enhance the competition among
technologies for funds—a situation, it should be
emphasized, that would be welcomed by most
science policy experts. Thus, to promote R&D in
communication technologies, per se, might require
expanding the role of technology development
within the Federal Communications Commission
(FCC).11 7

Option E: Facilitate the evolution and deployment of
new communication technologies by promoting
the establishment of interindustry and industry/
user @-urns.
— -.

1 l%velw Rich~ds,  “pen~gOn  Aims To Revive U.S. TV Industry,” The Washington Post,  Dec. [9, 1988,  p. 1.
11 IBro~c@ting,  Jan. 2, 1989, pp. 94. ~~.
112BW Bozeman  and Michael ~ow. “U.S. R&D Laboratories and Their Environments: Public and Market Influence,” final report to the National

Science Foundation, Science Resource Studies, Mar. 1, 1988.
113~S  lack of a ~wrdlnated R&D effo~ was noted, and its impact  analyzed,  even bet~re divestiture. For such a discussion, see Glen O. Robinson,

“Communications for the Future: An Overview of the Policy Agenda,” Cowntuucutions for Tomorrow. Policy Perspectives for the 1980s (New York,
NY: Praeger, 1977), ch. 14. At that time, Robinson concluded that the lack of coordinabon in R&D planning and investment did not constitute a serious
problem.

114~wis  BraMcomb,  Cements, Comunlcatwm a~CoW~ers in tfi zlstcen~ry, He~ing  ~fore the Technology Poiicy Task Force Of the HOUSe

Committee on Science, Space, and Technology, June 25, 1987 (Washington, DC. [J.S, Government Printing Office, 1987), p. 65.
115These  ~h~ges,  ~ ~el] ~ the ~hangc.  in name, were provided in Publlc Law 100-$  I ~. Subpti A.

l16Nelson,  op. cit., foomote 98, p. 69
1 Ii’The of fjceofp]ans  ~dpollcy,  ~hl~h  would be expec(~  to undet-&&e  such ana]ys]s,  ha oflen ken forced by budgetq constraints into mOre rOUtlne

agency affairs, to the neglect of long-range policy analysis and planning. Increased congresslonat  funding, provided specifically for this task, might
improve the situation. For a discussion, wc Robinson, op. cit., footnote 113, p. 381.
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Another mechanism for promoting and coordinat-
ing the development of R&D in the area of
information and communication technologies would
be to facilitate the establishment of interindustry,
industry/university, and industry/user forums to
conduct such activities. An approach that calls for
cooperation among such groups could be aimed not
only at reducing the total costs of conducting R&D,
but also at improving the R&D process by more
closely integrating its science, research, and devel-
opmental aspects. Such an approach has become
increasingly popular in recent years among both
innovation experts and stakeholder groups, espe-
cially in high-technology areas where the costs of
R&D are exceptionally high. For example, the
consortium approach was recommended by the
Committee to Advise the President on High Tem-
perature Superconductivity .118 And, most recently,
the American Electronics Association has proposed
a government-industry consortium for the develop-
ment of HDTV: 119

One major law that has sought to foster such
cooperative research agreements is the Stevenson-
Wydler Technology Act of 1980,120 which author-
izes the provision of Federal seed money for a period
of 3 years to help establish research joint ventures
between industry and universities and other non-
profit institutions. As amended by the Federal
Technology Transfer Act of 1986,121 this act estab-
lishes an Office of Productivity, Technology, and
Innovation within the Department of Commerce
with responsibility, among other things, for identify-
ing technological needs, problems, and opportuni-
ties; encouraging and assisting the creation of
centers and other joint initiatives; encouraging
technology transfer; stimulating innovation and
promoting investment in technology-related indus-
tries; and publishing the results of studies and
experiments. In accordance with that act, an Office
of Industry Technology has been established within
the Department of Commerce. 122

This cooperative approach has been facilitated,
moreover, by the enactment of the 1984 National
Cooperative Research Act.123 This act reduced the

Box 12-B--Summary of Market and
Government Influence

Increased governmental influence implies:
. More basic research
● More cooperative research
● More bureaucratization
● Fast release of new knowledge
● More technology transfer to the commercial

sector
● Heavy emphasis on technology transfer to the

government
. Moderate to high levels of applied research
● Increased focus on scientific effectiveness
● Heavy dependence on government funding
● Stability for enhanced R&D productivity
● More outmoded research equipment
● Tendency to be policy and technology v.

market driven research organizations (excep-
tion is the Public Market Laboratories)

● Greater and more numerous barriers to R&D
productivity

● Generally larger research organization
● General shortage in scientific personnel
● Higher levels of interorganizational complex-

it y
● Knowledge outputs are variable and mixed

including both proprietary and nonproprietary
products

Increased market influence implies:
● Almost total focus on applied research
. Lower levels of cooperative research
. Slower release time for new knowledge
. General concentration in engineering and the

traditional sciences
● Less interdisciplinary research
● Except for Public Market and Quasi-Public/

Multi-Market laboratories, a generally smaller
12&D environment niche

SOURCt  Barry Bozaxxm and Michael Crow, U S R&D Labora[ones
and rhelr Envv-onmenls  Pub[lc and Market Injluence,  Final
K.port to the National Sc]ence  Foundation, Science Resource
S[udles,  Mar. 1, 1988,  p. 18.

——.————

118SW High Te~era~re Superconductivity, op. cit., footnote 101.

119’’$I.35  Billion Sought for HDTV Consortium,” The Washington Post, May 10, 1989, p F-1.

IW%blic  Law 96-480.
lzl~blic  Law %-480,  94 Stiit. 2311, 15 U.S.C. 3701.

12215  U.S.C. 3704 (c).

lzs~blic Law  98-462.98 Stat 1815. 15 U.S.C. 4301.
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risk that companies face in entering such agreements
with respect to antitrust liability.

Industry participants have generally favored the
consortium approach, arguing that the cost of R&D
is too high for anyone company to handle on its own.
However, a number of people in the industry believe
that Congress should focus its policies on a broad
segment of the U.S. economy and not just on one
technology. As the Electronics Industry Association
has pointed out with respect to HDTV:

HDTV is not the answer to all of America’s
problems in competitiveness . . . There is a danger
connected with equating the competitiveness of a
nation with that of a single industry. While a single
industry may be symbolic of general, national
problems of competitiveness, certain policies de-
signed to promote the revival of such symbolic
industries may be prejudicial to the solution of the
wider problem of competitiveness.124

Option F: Promote and facilitate the dissemination
of R&D information.

Another problem associated with R&D in the
United States is that of technology transfer and the
dissemination of R&D information.125 Some efforts
have been made to foster the dissemination of
research information from Federal laboratories.126

But the government has “no coherent, centrally
organized, or systematically designed approach to
deal with disseminating information created by the
basic research community.’’127 Therefore, one op-
tion that Congress might adopt to foster the moderni-
zation of the communication infrastructure is to
promote and facilitate the dissemination of R&D
information in this area. In this regard, a number of
computer scientists and government officials have
urged Congress to create a “data superhighway,” and

legislation to this effect has recently been introduced
into Congress.128

Although relevant to the issue of modernization,
this option will not be discussed in detail here, since
it is the subject of a subsequent OTA study.129

Strategy 2: Provide indirect incentives for
modernizing and developing the communi-
cation infrastructure.

A second strategy that might be employed to
encourage modernization of the communication
infrastructure is that of providing indirect financial
incentives to the private sector. Such incentives
might take the form of tax credits or changes in
allowable depreciation rates, for example. As dis-
cussed in chapter 4, in the past, such incentives were
not required because the regulatory structure itself
served to generate financing for R&D and capital
expenses with what was, in effect, a user tax.130

Today, however, such monies are no longer as
readily available. While it appears that competition
among providers for the business of large users has
served as an effective incentive for investment in
modernization, 131 it is questionable whether there
will be enough incentive to bring about the moderni-
zation of the public communication infrastructure
within a “suitable” timeframe. Public utility com-
missions (PUCs) have been reluctant to allow their
local exchange carriers (LECs) to employ “excess”
profits for modernization purposes, preferring in-
stead to pass them back to ratepayers in the form of
lower rates or rebates.132

If Congress wishes to implement this strategy, a
number of options could be considered.

Option A: Provide tax credits for R&D or capital
expenditures for modernization.

124AS  ~lt~  in c’~tlon  Memos  Offer HDTV Choices,” Broadcasting, Feb. 6.1989, P fT.

lzsFor a gener~  discussion, see Tora K. Bikson,  Barbara E. Quint, and I.Aand L. Johnson, “Scientific and Technical Information Transfer: Issues and
Options, March 1984,” The National Science Foundation, #N-213 l-NSF.

lzbs~,  for exmple,  the Feder~ Technology Transfer Act of 1986, Public Law 99-50~. @t.  20, 1986.
lzTBi~n, Quint, md Johnson, op. cit., footnote 125.

128s.2918, tie Nation~ High-perfomance  Computer T~chnOIOgy  Act of 1988, w~ in~oduced  by senator  Albert Gore in October  1988.  SW dso JOhII
Markoff, “A Supercomputer  in Every Pot: Network is Plamed  for Broader Access,” The New York Times, Dec. 29, 1988, p. 1, and Business Section,
p. 4.

129For a discussion, see OTA project proposat, “Information Technology and Research,” m progress.
ls~or a discussion, see Loretta Anania  and Richard Jay Solomon, “Capital Formation and Broadband Plaming:  Can We Get There From Here?”

Telecommunications, November 1987, pp. 26,28.
131~e  rWent exmple  of tie Comwtltive  incentive for moderfi~ation is AT&T’s d~islon  to t~e a “$6.7 bi]lion pre-tax ch~ge  in the foti quarter

because exploding demand for high tech long-distance service is forcing it to speed up modernization of its phone network.” Janet Guyon, “AT&T to
Take a $6.7 Billion Charge in Period,” The Wall Street Journul,  Dec. 2, 1988, p. A-3.

1szFor  one recent  discu~ion  of this issue, sce Glen Abel, “Southwestern Bell upgrade, ” ComrnunicatwnsWeek,  Jan. 9, 1989, p. 6.
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While the overall effect of the Tax Reform Act of
1986 was to significantly reduce the taxes owed by
local exchange telephone companies—and hence
their revenue requirements and rates—the repeal of
the 10-percent regular investment tax credit has
dampened the incentives of telephone companies to
modernize the network. The regular investment tax
credit had encouraged investments because it per-
mitted telephone companies to retain a portion of the
tax savings that it created. Thus, this tax credit
benefited the telephone companies, their sharehold-
ers, and ratepayers, whose rates declined in the face
of lower revenue requirements.

To encourage modernization, Congress could
reinstate the investment tax credit for telephone
companies, and it could be specifically targeted to
new plant and equipment that serves to modernize
the public network. A broader credit could also
apply to any R&D that is directly related to such
plant and equipment, although experience suggests
it is not an easy task to allocate such costs. Such a tax
would benefit telephone companies, ratepayers, and
equipment suppliers. However, general ratepayers
might actually end up paying more if the tax revenue
foregone had to be made up through an increase in
general tax rates.

Option B. Establish user taxes and channel revenue
for modernization purposes.

The construction of the public infrastructure has
often been financed by imposing special taxes on
users and potential users of that infrastructure. For
example, the construction and maintenance of public
roads and highways have traditionally been financed
in part from specifically earmarked gasoline taxes as
well as from user-fee tolls.133 A similar Airport and
Airway Trust Fund—accumulated from taxes on
airline tickets and airplane fuel—is available to fund
the infrastructure needs of the air travel industry.l34

In like fashion, an option for generating additional
capital for modernizing the Nation’s communication

infrastructure might be to impose user taxes that
would be earmarked for infrastructure development.

It should be noted that there is already a special
Federal communication tax imposed on telephone
bills, which has historically ranged from 10 to 20
percent. However, the revenue collected to date (an
estimated $2.5 billion in 1988)135 has not been
earmarked for telephone or other infrastructure
development, but has been treated as undesignated
revenues. There are also a number of miscellaneous
State and local taxes, which totaled an estimated
$2.5 billion in 1988.136 In the future, these monies
might be targeted to infrastructure development.

Assuming a genuine need for financial incentives
and support, using revenues from user taxes to
provide them would be preferable to using general
purpose funds on the grounds of both equity and
efficiency. As Alice Rivlin, former Director of the
Congressional Budget Office, has noted:

User charges represent a way of recapturing from
the actual beneficiaries some of the costs to the
general public. Levying user charges promotes
economic efficiency because users pay, directly or
indirectly, for the services they receive. Proper
incentives are provided, since heavier use imposes
greater costs on the user, and at the same time,
generates revenues to expand facilities.137

There are, however, a number of general problems
associated with providing financing from earmarked
sources of funds. Once established, such a fund can
take on a life of its own. Since revenue is obtained
from earmarked taxes, such funds can circumvent
the normal budgetary process. As a result, it is often
difficult to evaluate spending decisions in the light
of other social values. Moreover, in these circum-
stances, the allocation of funds may be inflexible in
the face of changing societal needs.

User taxes to support the modernization of the
communication infrastructure may be unpopular,
insofar as users have communication needs that are

lqqFor a disc~sion,  w U.S. Congress, C)ffice of Technology Assessment, Change~  in the Future Use and Characteristics of the Automobile
Transportation System, vol. II, (Springlleld,  VA: National Technical Information Service, 1979), pp. 253-261.

134u.s.  Congress, ~fice of T~hnolo~  Assessment, Airport System Development, OTA-ST1-23 1 (Springtleld,  VA: National Technic~ ~form~ion
Service, 1984), p. 139.

135A  3-pement  F~r~ excise m has been imposed on telephone usage for more than 50 years (26 U.S.C. 4251). Approximately $2.61 billion wm
collected through tie Federal excise tax in 1988, and 1990 revenues are estimated at $2.95 billion. Staff, Joint Committee on Taxation, Schedule of
Present Federat  Excise Taxes (as of January 1989), p. 21.

136Da~ Provided by u-s. AdviWV Commlsslon  on ~tergovermenta]  Relations, M~ch  1989. Interestingly, some of these taxes me e~~ked for
specific purposes unrelated to communication, such as a special New York City surcharge designated for the use of the transit authority.

lsTStatement of Alice M. Rivlin, Dirator,  Congressional Budget  Office, before LJ.S. Congress, Senate Committee on Public Works, Feb. 7, 1978,
p. 8.
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distinct from one another. Many residential consum-
ers are strongly opposed to paying higher rates to
finance modernization on behalf of other communi-
cation users.138 In addition, shifting tax revenue
from the general pool of tax revenue to support
communication-related activities may increase the
problems of the budgetary deficit, if the services that
the general tax on telephone service previously
supported are still considered to be essential. Fur-
thermore, given the decentralized and pluralistic
nature of the U.S. communication infrastructure, the
political and administrative problems associated
with collecting and allocating user taxes for the
purposes of modernization would be extremely
difficult to resolve.

Option C: Alter depreciation rates to encourage
modernization.

Capital expenses are recovered over time accord-
ing to depreciation schedules designed to reflect
how fast capital assets are expended. The higher the
rate of depreciation, the faster that capital is recov-
ered, and the more quickly revenues are made
available for additional investments. For regulated
telephone companies, depreciation expenses consti-
tute the primary internal means of generating funds
for capital replacement. 139

Given this relationship between depreciation rates
and capital expenditures, one way in which Con-
gress might seek to encourage investment in the
modernization of the public communication infra-
structure would be to increase the rates at which
regulated companies could depreciate their equip-
ment. Reconsideration of depreciation policy is most
likely to be called for at times when the pace of
technological change is accelerating rapidly. This
would appear to be the case now, as the useful
lifetimes of many communication technologies be-
come shorter and shorter.

Depreciation rates for regulated telephone service
providers are established by both the FCC and the
State PUCs, with the former setting depreciation
rates for capital expended on interstate communica-
tion, and the latter setting rates for intrastate
communication services. Beginning in 1980, the
FCC adopted a number of changes with respect to
determining depreciation rates that were designed to
take into account advances in technology. Disagree-
ments still exist, however, as to which rates are
appropriate, with many telephone companies argu-
ing that higher depreciation rates are required if
modernization is to proceed apace. Many States
have also taken issue with Federal depreciation
policies, but from an opposite perspective. Focusing
on the costs of local service, they have been much
less inclined to adjust their depreciation rates for the
sake of modernization.*@ And the Supreme Court
has supported the States’ rights to an independent
position, ruling-–in the case of Louisiana Public
Service Commission v. Federal Communications
Commission--that in the 1934 Communications
Act, Congress did not want to preempt the States on
depreciation issues generally.l41 Thus, if deprecia-
tion policy were to serve as an important component
of a Federal strategy to modernize the Nation’s
communication infrastructure, Congress would need
to specifically authorize the FCC to preempt State
action in this area. 142

Strategy 3: Create a regulatory environment
that is more conducive to the modernization
of the communication infrastructure.

Government regulatory policies can have a major
impact on corporate planning and decisionmaking.
Thus, one strategy that Congress might follow
would be to configure the regulatory environment to
create greater incentives for business to invest in
modernizing the communication infrastructure. At

—.
lsfJ’rhe public  ‘S relucbnce to pay a user tax to finance a broad communication policy goal was, for example, clearly  an important factor in Congess’s

decision not to follow the Carnegie Commission’s recommendation to fund public  television through an excise tax on television sets. For a discussion,
see Stephen White, “Our Public Television Experiment,” Current, Oct. 20, 1988, pp. 7, ]()-  11. For a discussion of public broadcasting’s failure to achieve
the vision of its founders, see Harry M. Shooshan 111 and Louise Arnheim, “~blic Broadcasting,” Ben[on Foundation Project on Communications and
Information Policy Optwns (Washington, DC: Benton Foundation, 1989).

lsg~cordingto  Nousaine,  Brant, and M~ay: “For a typical Bell operating company, depreciation often supplies 75’% of the funds forcaPit~ spending
and accounts for almost 25% of total expenses, excluding taxes. ” Op. cit., footnote 32, p 52

l~h fact, political press~e  to keep local telephone rates low has led to substantial undcrdepreciation  in the past; thus, the book v~ue of telephone
company investments far exceeds current market value, The most widely cited estimate of this excess is on the order of $25 billion, See Alfred E, Kahn
and William B. Shew, “Current Issues in Telecommunications Regulation: Pricing,” Yale Journal on Regulation, vol. 4, No. 2, Spring 1987, pp. 191,
222,243-246.

ldlFor a discussion, see Roger  M. Witten  and Thomas F. Connell, “The Lmuisiana PSC Declwon:  Where the Federal-State Balance of powr Stands,”
Telernarics,  vol. 3, No. 7, July 1986.

Idzsuch authorization wo~d,  of course, be subject to constitutional review.
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present, there are three basic policy approaches
being considered in this regard--one that would
alter the permitted rate-of-return that regulated
companies can earn; one that would allow for more
flexible pricing policies; and one that would expand
the lines of business that companies can enter.

To pursue this strategy, Congress has a number of
options.

Option A: Alter allowable rates of return.

The option of adopting alternatives to rate-of-
return regulation has already been discussed in
considerable detail in chapter 9, which focuses on
access issues. The discussion here describes only
how this option relates to the issue of modernization.

Proponents of alternatives to rate-of-return regu-
lation argue that it stifles modernization by discour-
aging investments in R&D and productivity-
enhancing technologies. In their view, regulated
companies will be unlikely to invest in upgrading or
modernizing their networks because they cannot
fully recover the outlays they incur. 143 It is argued
that an alternative arrangement, such as a system of
price caps, would allow communication providers to
recoup these costs, thereby encouraging them to
make investments in the network. In making this
argument, it has been noted, for example, that the
RBOCs commit only 1.4 percent of their total
operating revenues to R&D-about 40 percent of the
amount committed by other industry groups in the
United States. l44 Moreover, since the price of
services could be capped at some negotiated and
agreed-upon level, such a system would buffer local
ratepayers from higher prices and the risks entailed
in modernization.145 In addition, because providers
alone would bear the cost of failure, they would have
a strong incentive to think through their investment
decisions very carefully.146

Some opponents challenge the basic assumption
underlying this option. They contend that rate-of-
return regulation has not discouraged modernization
in the past, nor is it likely to do so in the future. As
Mark Cooper, Director of Research for the Con-
sumer Federation of America, has argued:

This stellar performance was driven by a rate of
growth in total factor productivity-the best meas-
ure of an industry performance-that was almost 3
times greater than the average for all nonresidential
businesses. Pure technological progress—measured
by what economists call the residual-appears to be
higher too by about one-third. The manufacturing
part of the industry, where technological progress
takes place, has exhibited a much higher rate of
investment in research and development than other
manufacturing industries. At the same time, the
industry has been making capital expenditures at a
much faster rate than the Standards and Poor 400,
while it earned a rate of return that was about a point
and a half below that of the Standard and Poor
400.147

Others, while commending the goals of moderni-
zation, do not believe that the price-cap proposals as
presently devised go far enough to protect the
customer against excessive rates, or the telephone
companies’ competitors from cross-subsidies and
predatory pricing. For example, testifying on S.2044
(a bill requiring further FCC review of its price-cap
proceeding), 148 before the Subcommittee on Com-
munications of the Senate Commerce, Science, and
Transportation Committee, Gail Garfield Schwartz,
Deputy Chairman, New York State Public Service
Commission, challenged FCC’s reliance on an
indexed cap incorporating a productivity adjustment
based on historical performance (2.5 percent).149 As
she points out:

No historical productivity factor can guarantee
fair treatment for ratepayers, because any factor
based on historic performance is likely to diverge

ldsFor  this  ar~ent, see Robert T Blau, “The Politics of Productivity: Reshaping Telecommunications Policy in the 1990s,”  Telematics, vol. 5, No.
10, October 1988, pp. 1-7.

laarbld.; s= alm R. l+arris,  “The Implications of Divestiture and Regulatory Policies for Research, Development and Innovation in the U.S.
Telecommunication Industry,” Berkeley, CA, 1987.

l’$SFor this ~Went, see bland L. Johnson, “price Caps  in Telecommunications Regulatory Reform,” N-2894-MF/RC  (Washington, DC: The Rmd
Corp., January 1989). See also Peter Huber, op. cit., footnote 50.

l’Wbid.

lqTMark  N. COOpr, “Re@atory  Reform in Tel~ommunications:  A Solution in Search of a Problem,” Telemutics, vol. 4, No. 11, November  1987,
pp. 1-7.

148CC  Docket 87-313.
ldgTestim~y of Gail G~leld Schwartz,  Deputy chairman,  New York State Public Service Commission, before the Subconlmkx  on

Communications, House Committee on Commerce, Science, and Transportation, on S.2044, Legislation to Require Further Review by the FCC of its
So-Called Price Cap Proceeding (CC Docket 87-313), Aug. 2, 1988, p. 2.
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from actual future performance. Thus, it is especially
ironic that the FCC defends so strongly as a
consumer benefit a factor reflecting historical expe-
rience under rate-of-return regulation, which admit-
tedly discourages efficiency. If the inefficiencies of
the former regime were as great as claimed, surely
the theoretically more efficient regime of price caps
should result in a higher-than-historic productivity
increase. 150

Opponents of alternative regulatory approaches
also point to the negative effects that such methods
might have on modernization. They note that,
although telephone companies would continue to
have incentives to modernize their competitive
services, price-cap regulations might encourage
them to allow the deterioration of facilities that serve
captive customers. Any new system, they argue,
should require that telephone companies meet strict
quality-of-service standards and establish the proce-
dures necessary for enforcing such standards.

As noted in chapter 9, the FCC approved a revised
price-cap plan for AT&T on March 16, 1989.
Consideration is presently being given to extending
such a plan to the RBOCs, although opposition to
such an extension would be much greater in this case
because competition is much weaker at the level of
the local exchange. Responding to FCC price-cap
initiatives, Edward J. Markey, Chairman of the
House Telecommunications Subcommittee-with
the co-sponsorship of 13 other subcommittee mem-
bers-introduced the Telephone Rate Verification
Act, which would require the FCC to submit reports
to Congress comparing the current rate-of-return
regulations with price caps, based on data supplied
by AT&T.

Option B: Allow regulated companies to price their
products strategically in order to discourage
bypass of the public network.

If the public communication infrastructure is to be
maintained and modernized, providers of communi-
cation services will need to operate at a sufficient
level of scale and scope to make investments in their
networks worthwhile, To assure such economies,
providers will need to find ways to keep big-volume

users, such as large businesses, from migrating to
other networks. However, regulated providers have
been limited in their ability to do so. While their
unregulated competitors can discriminate among
users in their offerings of communication services,
regulated telephone companies cannot unless they
have secured a special waiver from State or Federal
regulators.

One way for Congress to encourage moderniza-
tion, therefore, is to allow regulated providers more
leeway in pricing and designing their services for
large-volume users. AT&T recently gained some
flexibility in this regard when the FCC tentatively
approved Tariff 15 and the extension of Tariff 12.151

Tariff 15, for example, permits AT&T to provide
volume discounts, whereas Tariff 12 allows AT&T
to customize and package a service offering to meet
an individual user’s needs. AT&T’s competitors
have strongly contested these decisions on tariffs,
charging that the tariffs encourage anticompetitive
behavior. Chiding the FCC for not having tried hard
enough to promote competition, MCI Communica-
tions Corp. Chairman, William McGowan, stated
that:

Unfortunately, those pro-competitive decisions
came a relatively long time ago, and it’s probably fair
to ask the FCC: What have you done for competition
lately? The answer is: Not a whole heck of a lot. with
the Tariff 15 decision . . . the FCC seems intent upon
undoing what little pro-competitive record it has.152

Some opponents are concerned, moreover, that FCC
approval of these tariffs will create a precedent that
will be used by RBOCs to justify similar treatment,
even though they face much less competition than
AT&T.153

The FCC has recently been considering these
charges, although the tariffs were not suspended in
the interim. In March 1989, the Commission ruled
on Tariff 12, calling for revisions that would
increase the availability of the offering. To date,
FCC has not acted on Tariff 15.

Option C: Extend the lines of business that regulated
telephone companies can enter.

lsOIbid.
151 For a discussion, ~ Ka~een  Killette, “AT&T Seeks to Assuage Critics in Custom Network Controversy,” CornmunicationsWcek,  Feb. 29, 1988,

p, 10; Kathleen Killette, “tndustry Group Asks FCC to Scrutinize AT&T Tariff,” ComrnunicarionsWeek, Feb. 8, 1988, pp. 38-39; and Kathleen Killette,
“Market Limbo: How Imw Can You Go,” CommunicationsWeek, CLOSEUP, Aug. 15, 1988, pp. C-10, C-11.

lszwl]lim McGowan, “It’s Like Deja Vu All Over Again,” Te/emarics, vol. 5, No. 11, November 1988, p. 17.
ISgTom Valovlc, “~tic~ User Issues: ISDN, T1 Networking, and Tariff 12,” Teiecommunicutwns,  May 1988, P. 8.
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Just as economies of scale can serve to promote
modernization and investment in the communica-
tion infrastructure, so too can the presence o f
economies of scope. However, whereas economies
of scale depend on the volume of demand, those of
scope derive from the complementarities that exist
among different business activities. Thus, another
way of fostering modernization might be to extend
the lines of business that regulated telephone compa-
nies can enter.

At present, regulated telephone companies are
prohibited under the Modified Final Judgment (MFJ)
from engaging in three activities—manufacturing,
certain aspects of information services and interex-
change services, and nontelecommunication busi-
nesses. l54 RBOCs are also limited in their activities
by the 1984 Cable Communications Act, which
precludes their involvement in the provision of
video services.

Viewing these restrictions as impediments to the
development and enhancement of the U.S. commu-
nication infrastructure, policy makers in a number of
different Federal Government arenas have begun to
call for their relaxation or elimination. For example,
the FCC, in its 1986 Computer Inquiry III, took the
position that RBOCs should be allowed to offer
enhanced services without structurally separate sub-
sidiaries as long as they developed acceptable plans
for opening their network architectures.155 In No-
vember 1988, the FCC, after having received exten-
sive stakeholder comments, tentatively approved the
RBOCs’ basic model for an open network, contin-
gent on a number of modifications.156 More recently,

FCC has opened an inquiry into whether telephone
companies should be permitted to operate cable
television systems.157

Similarly, the Department of Justice (DOJ), filing
the first triennial report and recommendations on
MFJ in February 1987,158 called for a number of
changes in MFJ line-of-business restrictions. In the
case of interexchange services, DOJ recommended,
for example, that RBOCs continue to be prohibited
from providing interexchange services within their
own regions, but be allowed to provide them outside
of their local exchange monopolies. With respect to
information services, DOJ recommended that
RBOCs be allowed to provide information services,
subject to FCC rules designed to protect competition
and promote efficiency and innovation. In the case
of telecommunication equipment, it recommended
that all restrictions on manufacturing be removed. 159

DOJ based much of its case on the analysis done by
Peter Huber in the report accompanying the recom-
mendations, The Geodesic Network: 1987 Report on
Competition in the Telephone Industry, which ar-
gued that new technology was leading to a network
where control would be dispersed around the periph-
ery, rather than concentrated at the center. Although
acknowledging that a local exchange bottleneck still
existed, DOJ claimed that, given ONA and the Joint
Cost Rules, RBOCs would be deterred from using
this bottleneck in an anticompetitive fashion.l60

Arguing along similar lines, the National Tele-
communications and Information Administration
(NTIA) has also expressed strong support for
removing the line-of-business restrictions. The

154~e  &fFJ ~low~  for ~~ve~S  f~o~  ~e=  ~eS~ictionS,  but left the ~~tion~e  for ~ern  somewhat  unclear. AS one observer  has described  it, the lack

of “coherent or consistent policy for deciding which lines of business were permissible meant that line of business waivers became a decisional
quagmire.” See Roger No1l  and Bruce M, Owen, “UnitedStates v. AT&T: An Interim Assessment,” Discussion Paper No. 139, presented to the Workshop
on Applied Macroeconomics, Industrial Organization, and Regulation, Stanford University, Stanford, CA.

155HCW  D. ~v~e,  C“rheU=r’s  Stale in CEI  and ONA,”  Te/e~~’cs,  vol. 3, No. 11, November 1986, pp. 3-7; see iiko  Rokrt  M. Frieden,  “ComPuter
III: Does FCC Theory Match Market Reality?” Telematics, vol. 3, No. 11, November 1986, pp. 7-14; A.M. Rutkowski, “Open Network Architectures:
An Introduction,” Telecommunications, January 1987, pp. 30-40.

156~ its quest  for revisions, FCC required  the RB~s t. m~e ~1 ONA.relat~  offerings available under Federal  tariffs, and asked them tO Wy tO
develop more uniform plans. Kathleen Killette, “FCC Gives Bells Partial ONA Nod,” CommurzkationsWeek,  Nov. 21, 1988, p. 1; see also Charles
Mason, “FCC’s ONA Vote Gets Generally Favorable Reviews,” Telephony, Nov. 28, 1988, pp. 16-17.

157FCC  Docket 87.266. ~ ~ doing, the Commission sugges~d  mat he computer  III provisions  might  ~SO serve M a regu]ato~  framework under
which the telephone companies could provide video services. For a discussion, see Melinda Gipson, “FCC Proposes Allowing Telcos To Provide Cable,”
Cablevision, vol. 12, No. 49, Aug. 1, 1988, pp. 12, 16.

158u.s0  Dep~menl  of Jwtice,  “ReP~  and R~ornrnendations  of he u-s+  Justice  Department  concerning  the  Line of Business  Restrictions hIlpOSCd

on the Bell Operating Companies by the Modified Final Judgment,” U.S. v. Western Electric Co. inc. and American Telephone & Telegraph, No.
82-0192, (D. D.C.), Feb. 2, 1987. For a discussion, see A.M. Rutkowski, “The Geodesic Network: Impact of the Huber Report,” Telecommun ications,
May 1987, pp. 92,95-97, 103.

159~id.

ltOSW, for exmp]e, Respome  of the United States ~ Co~nts on i~ Report and Recommendations Comerning  tk Line-of-Business Restrictions

Imposed on the Bell Operating Companies by the Modificatwn of the Final Judgment, Apr. 27, 1987.
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agency has taken a favorable position, for example,
with respect to permitting the telephone companies
to provide information services161 and offer video
dial tone, l62 as well as to enter the interexchange
market. 163 So adamant was NTIA, in fact, that when
U.S. District Court Judge Harold Greene was
unreceptive to these proposals, NTIA went so far as
to petition the FCC to assert its jurisdiction and, on
its own, deregulate the RBOCs.

Within Congress, the impact of the line-of-
business restrictions on the development and mod-
ernization of the U.S. communication infrastructure
has also been of concern. As early as 1985, for
example, Congressmen Swift and Tauke introduced
a bill in Congress that would have rescinded the
curbs on RBOCs.l64 More recently, 205 representa-
tives cosponsored House Congressional Resolution
339, which—noting that it is “essential to stimulate
and encourage the use of information technology by
the American people’’--calls for congressional ac-
tion to lift the restrictions against the manufacturing
of telephone equipment and the provision of infor-
mation services by RBOCs, subject to regulatory
safeguards.

These proposals to alter MFJ have generated an
intense public policy debate, with the advocates of
change focusing on the need for modernizing and
developing the communication infrastructure, and
the opponents concentrating on the potential for
anticompetitive effects. In the case of manufactur-
ing, RBOCs have argued that, if the manufacturing
restriction is interpreted narrowly so as to preclude
them from software design and development, the
development and deployment of the intelligent
network will be retarded. Opposing this point of
view, AT&T brought the issue before Judge Greene,

charging that RBOCs’ activities in this area would
be anticompetitive.l65  RBOCs have also argued that
they could speed up the introduction of fiber to the
home if they were permitted to become involved in
video services. Not surprisingly, the cable compa-
nies have protested against what they perceive to be
unfair competition.l66

U.S. District Judge Harold H. Greene, who is
responsible for administering the consent decree that
led to the divestiture of the Bell System, has been
against relaxing MFJ restrictions. Although, in the
light of the first triennial review, Judge Greene
permitted RBOCs to provide low-level gateway
services, he was adamant in his refusal to let them
create or manipulate the information they carry over
their networks. 167 Nor has the Judge been willing to
change the prohibitions on manufacturing, going so
far as to forbid RBOCs from engaging in any form
of equipment design and development.168 Justifying
his position, Judge Greene has noted that the consent
decree requires that the restrictions on RBOCs be
maintained until they can no longer use their
bottlenecks for anticompetitive purposes. At pres-
ent, this precondition has not yet been met. As Judge
Greene has pointed out, in 1987, 99.9 percent of all
long-distance traffic had to travel through local
bottlenecks to get to local consumers, with only
one-tenth of one percent able to bypass the regional
companies. 169

Judge Greene has promised to vigorously resist
attacks on his authority to enforce the terms of MFJ,
and has taken issue with Dennis Patrick, FCC
Chairman, for allegedly “exhorting” RBOCs not to
comply with the court’s  orders.170 Thus, barring any
action on the part of Congress to change the terms of
MFJ or to transfer the authority for its administration

Ibl$w  U.S. ~p~rnent  of Commerce, National Telecommunications and Information Administration, NTiA Telecom 2000: Charting the CoIusefor
a New Century, NTIA Special Publication 88-21 (Washington, DC: U.S. Government Printing Office, October 1988), p. 214.

16ZSW U.S. Depmment  of Commerce, National Telecommunications and information Administration, “Video Program Distribution and Cable
Television: Current Poiicy Issues and Recommendations,” NTIA Report 88-233, July 1988.

‘63 fbid., p. 248.
l~~s bill was reintroduced in 1986 and 1987.

1656*AT&T  co~ents  on he Report and Recommendations of the U.S. Justice Department,” MM. 13, 1987.
l~s issue is &scuWd  ~ considerable detail in ch. 9.

167~ m~~g this Concewion, Judge Grmne t~k into account the ~~ents  having to do wifi  modernization and tie development of information

services. He believed it was necessary for RBOCS to develop gateway services in order to stimulate the U.S. market for information services.
168Judge  GMne  f=~ that tie removaI of the manufactwing prohibition would 1ead  to an indus~  “dominat~  by a sm~l number of muscle  bound

giants, possibly dominated by foreign conglomerates.” Tim Race, “Judgment Day: Few New Freedoms for the B~s,” Co~unicatiowWeek,  Sept.  14,
1987, p. 1.

I@Judge  Harold H. fJ~~e,  “Day  for complete  ~re~ation  Has Not  Y“t  ~ved,”  Te/e~tics,  VO].  s,  No.  10, GctOber 1988, p. 17.

ITO@mleS M-, “Greene Fights Back in Ruling on R& D,” Telephony, Dec. 7, 1987.
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from the first circuit court to some other Federal
agency, 171 the Judge’s evaluation of the situation is
likely to prevail.

Many others, among them a number of the
RBOCs’ potential competitors, agree with Judge
Greene’s basic assessment.

172 Some think that
modifying MFJ is inappropriate because it repre-
sents a negotiated settlement based on interindustry
compromises,

173 while others think that it is too soon
to make alterations in it.174 From the perspective of
many, RBOCs  not only continue to maintain control
over bottleneck facilities, but they also have the
ability and the incentive to engage in anticompeti-
tive behavior through cross-subsidization and/or
discrimination. 175 In fact, in the view of some,
relaxing MFJ restrictions will increase the opportu-
nity and incentive of the telephone companies to
cross-subsidize. Moreover, many minimize the com-
petitive impact that private branch exchanges,
shared tenant networks, digital termination systems,
and cellular radio services have had, or will have, on
the local exchange. And some note that the role of
the local exchange, and hence RBOCs’ monopoly
powers, may be even greater in the future when they
have converted to fiber and introduced common
channel signaling and ISDN.

Challenging the notion that the FCC will find it
easier to monitor the operations of the telephone
companies in the future, given the possibility of
comparing their cost allocations and tariffs, a
number of people have suggested that, with deregu-

lation, the FCC’s job of protecting the public interest
will become more, not less, difficult. Others take
issue with the idea that MFJ imposes significant
costs in terms of lost economies. As one economist
has pointed out, the potential for economies of scale
and scope are the greatest in precisely those areas
where, if integration were to occur, it would be most
difficult to identify anticompetitive behavior. Thus,
the costs to consumers due to a lack of integration
will probably be offset by the benefits they gain
through enhanced competition.176

Because DOJ’s recommendations assumed that
the ONA process would be successfully carried out,
stakeholders’ reactions to RBOCs’ initial ONA
filings are also indicative of how they might assess
the line-of-business restrictions at some later date.
As CBEMA and many others pointed out in their
statements to the Court, if and when ONA is
effectively implemented to assure equal access,
many of those who are presently opposed to altering
the MFJ might look at the proposed changes in a
much more favorable light.177 However, in general,
it can be said that RBOCs’ initial filings did not allay
the fears of most of those who have been opposed to
relaxing the line-of-business restrictions.178 One
report, for example, which was commissioned on
behalf of a number of companies—including
ADAPSO, CBEMA, and Telenet Communications
Corp.+ ailed the proposals inconsistent, inade-
quate, and unresponsive to industry needs.179

Among their complaints was that RBOCs did not go

171 S.2565, ~ bill in~~uced in ConHess by Senator Robe~  Dole  in 1986, was one such attempt.  If passed, it Wou]d have transferred the  authority fOr
administering the MFJ from the Court to the FCC.

17ZSW, for examples of these comments, “AT&T Comments on the Report and Recommendations of the United States,” Mar. 13, 1987; affidavit of
Nina W. Cornell, United States of America v. Western Electric Corn., Inc., and American Telephone & Telegraph, May 22, 1987; Kenneth Baseman
and Stephen Silberman, “The Economics of Bell Operating Company Diversification in the Post-Divestiture Telecommunications Industry,” ICF
Incorporated, September 1986; “Comments of Computer and Business Equipment Manufacturers Association,” United States of America v. Western
Electric Co., inc., and American Telephone & Telegraph Co., Mar. 13, 1987; and “MCI’s Reply in Opposition to Motions and Recommendations to
Modify the Judgment’s Line of Business Restrictions,” United States of America v. Western Electric Company, Inc & American Telephone and
Telegraph Co., May 22, 1987.

173AT&T  h= ~~, for exmple,  that DoJ’s  r~ommendations  compromise the  agreements  Made at tie  time of divestiture. Steve CO1l,  *’Still NO
Answer on American’s Phones,” The Washington Post, June 28, 1987, p. H-1.

1740pposing  any proposals to lift the restrictions on the regional companies, Gene Kimmelman,  legislative director of the Consumer Federation of
America, has said, for example: “ . . . the American public is still very suspicious of what happmxi  [with the breakup of AT&T] in the fwst place and
would prefer to let things stabilize, rather than go through a second revolution in our telephone system in five years.” Ibid.

175sW Cements cit~ above, footnote 172.

tTbSW Cornell,  op. cit., footnote 172.
177As CBE~ and many others pointed  out in their statements to the (’o~, if, and when, ONA  is eff~tively  implemented SCI as to assure ~ud aC@SS,

many of those who are presently opposed to altering the Modified Final Judgment might look at the proposed changes in a much more favorable light.
See CBEMA comments, op. cit., footnote 172.

178F ora discussion of tie resPnW,  we Anne.Mmie  Roussel,  “Bel]s’  ONA fioposa]s  ~med  unacceptable,” Co~nicationsWeek,  May 23, 1988,
p. 42.

17%itileld  Associates, Inc., C’Open Network Architecture: A Promise Not Realized,” prepared for ADAPSO,  CBEMA, CompuServe Inc., Dun &
Bradstreet, Independent Data Communications Manufacturers Association, Inc., and Telenet Communications Corp., Apr. 4, 1988.
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far enough in unbundling their services and opening
up their networks.180 The gap between the expecta-
tions and the outcome of this first effort to develop
an ONA can be explained in part by the fact that the
level of unbundling required from an antitrust
perspective-and thus that would satisfy the court—
is different from that called for by the FCC under
Computer Inquiry III.

Not surprisingly, RBOCs have been the strongest
advocates of altering MFJ. Their eagerness to enter
into the lines of business that have hitherto been
closed to them is clearly evidenced not only in their
testimony to Congress and the court, but also by
their active involvement in the ONA process, their
more than 160 successful court appeals for waivers,
and their growing interest in establishing joint
ventures with foreign  countries. 181

While responding to the anticompetitive argu-
ments made by their opponents, the RBOCs have
focused much of their appeal on the issue of
modernization, and on the requirement that the
United States have a communication infrastructure
that will allow it to compete successfully in the
international arena. As John Clendenin, Chairman,
BellSouth, has characterized the problem:

. . . my concern is how slowly that evolution takes
place, and how much deep damage we do to this
nation if it’s not quick enough. We’ve heard the
restrictions are causing our nation’s high tech
strength to atrophy-and here we’ve seen disturbing
corroborating evidence.

This is not a special-interest concern, unless you
consider America a special interest. This is a
profound, broad-based concern for all American
interests, large and small, telecommunications and
otherwise. 182

Such an infrastructure, RBOCs argue, can only be
brought about if they are allowed to contribute their
full measure to its development. With respect to
manufacturing, they note that, if they were allowed

to become more involved in this area, they would be
better able to provide timely and higher quality
products and services to their customers, and that the
economy would benefit from greater investment in
the research and development of advanced technol-
ogy.183 Comparing the development of information
services in the United States to that of other
countries, RBOCs attribute the relatively slow rate
of growth in the United States to the restrictions of
MFJ. As NyNEX has described it:

It has resulted in some services being offered in an
inefficient way and others not being offered at all,
even though the technology to provide them, and
demand for them, exist.l84

Responding to the concerns of Judge Greene and
others about competition, RBOCs point to how far
they have gone in making equal access a reality with
respect to interexchange services, CEI (Comparably
Efficient Interconnection), and ONA. 185 In addition,
they note that-given divestiture and the emergence
of seven highly competitive operating companies—
benchmark regulation and the Joint Cost Rules have
become more feasible, thereby reducing the likeli-
hood of cross-subsidies and discrimination. More-
over, they point out that RBOCs have a greater
incentive than ever before to assure high quality,
nondiscriminatory service; the more their networks
are used, the more revenues they will enjoy.186

In sorting out the complicated issues raised by
MFJ, it is important to consider three basic ques-
tions: 187

1.

2.

Has the change in the U.S. telecommunication
infrastructure since divestiture been sufficient
to warrant the relaxation of RBOC restric-
tions?
What costs, if any—in terms of modernizing
and developing the communication infrastruc-
ture—are entailed in making antitrust policy
the linchpin of U.S. communication policy?
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