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The status of ISDN in
the USA

Kathleen M. Gregg

Because of economic, regulatory, technical and social factors specific to
the USA, implementation of ISDN ihere has been slow. Changes in
these factors will determine how quickly the new technology is to be
produced and consumed in the future; failure 1o change could affect the
US telecommunications infrastructure and permit foreign competitors
to take the lead in cquipment sales. The purpose of this article is to
clarify the current status of ISDN in the USA | as well as to investigate
this technotogy’s future outlook. We will first take a brief look at the
history of telecommunications in the USA, after which we will concen-
trate on the current 1ISDN market, first from the supply side and then
from the demand side. Finally, in considering both the economic and
sociological ramilications of ISDN implementation in the USA, we will
hive a better idea of ts Tuture potential.

Historical background

US government intervention in the telecommunications industry has, in
the past, had a strong influence on technological innovation and
implementation. The wendency in telecommunications policy has been
Lo accept monopoly structure in varying deprees; even in 1787, during
the time of the drafting of the Constitution, politicians directed Con-
gress Lo establish post-offices and post-roads’. Later the US Post Office
was 10 become an official part of the government.

Telegraph development also followed the belief in telecommunica-
ton’s ‘natural monopoly™. In the 1830s, as the telegraph industry grew,
Western Union Telegraph Co used lobbying tacties to receive federal
and state assistance in the form of subsidies. With these funds the
company was able to complete its network and gain market dominance.,

The telephone industry, likewise, was a domain where competition
was viewed as cconomically impossible. With the exception of a brief
period from 1894 untl 1910 in which independent companies entered
the market and subsequently ereated confusion in the telephone system
with the introduction of incompatible cquipment, the industry has
recognized and encouraged monopoly structure. In 1910 and 1921
Congress passed laws permitting monopoly positions for both local and
Jong-distance companics;' their aim was to have a national lelephone
policy that would make service as equitably and widely available as
possible. The Communicutions Act of 1934 sought to keep communica-
tions services rapid, efficient and reasonably priced, and resulted in
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2Examples are given in the section entilled
‘Current applications of ISDN’, below.
*Basic rate intarface = two B channels of
64 kbps and one D channel ol 16 kbps lor
each telephone line; also relerred to as
‘2B+D': D. Bushaus, ‘In the United Stales,
lhe Bells are belting on ISDN's future’,
CommunicalionsWeek International, 21
May 1990, pp C8-9.
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AT& s monapoly. In time the public network was physically and
Linancially implenrented: firstly by Bell Labmatory’s technological
innovations, and sccondly by cross-subsidization (where long-distance
service supported local service, and commercial use subsidized residen-
tial use). As a result ATET provided most of the local service through
its 20 local companies and cxclusively controlled long-distance serviee,
In addition, the USA had one of the best tefephone systems in the world
(laking 100 years to buifd, and worth $100 billion) and provided
universal service it alforduble prices. During the [970s a trend towards
fiberalization and deregulation began, as large telecommunieations
users discovered that the regulated system did not allow them to benefit
from new technologies and restricted their international business. Their
political pressure was elfective. and in [984 AT&T was separated from
its 26 local companics by a US court decree calling for divestiture; the
resulting structure was a fieely competitive long-distance network and a
regulated local nevvork divided among seven regional companies.,

Today policy trends are direeted towards deregulation, as well as
towards a competitive environment. Despile these efforts the US
teleconmmunications industry remains highly concentrated, and the
government continues Lo support large firms” research. The Bell com-
panies, in facl, are primarily responsible for ISDN trials in the USA,
beginning as carly as 1986.7 Currently, however, foreign compeltition is
the industry’s biggest threat.

Although US telecommunications™ supply side has been limited by
government policies, the demand side of the telecommunications mar-
ket has been more positively influenced. One reason is that policy
decisions led 1o price reductions and encouraged consumer adoption of
lechnology. This patlern was experienced in the postal, telegraph and
telephone industries. Tnoall cases. as prices dropped. usage grew. Thus
the history of US telecommunications shows the importance of pricing
and regulation as factors influential to mnovation and implementation.

ISDN: supply
The suppliers
In pursuing o study on the status of ISDN in the USA it is important to
lirst ask who the supplicrs are. Tn the telephone network these suppliers
are divided into three principal groups: local and long-distance network
opcrators, equipment vendors, and information service providers. Of
the operators, the Tirst and foremost are AT&T and the seven regional
Bell operating companies (RBOCs or *Baby Bells'y: Ameritech, Bell
Atlantic, BellSouth, Nynex, Pacific Telesis, Southwestern Bell and US
West. OF these, Ameritech, Southwestern Bell and US West have most
aggressively pursued basic rale inlerface (BRI} ISDN implementalion,
cach having contracts for about 20 000 fines.’ Firms have also been
active internationally: AT&T has exported its digital technologies to
Japan, Indonesia, Naly, Jamaica and the UK, and is working on
entering the French and German markets. The regional Bells, for their
part, have gone abroad with cellular communications (as US West has
done in Flungary) as well as with cable television. Current federal and
state fegislation does not limit the Bells™ overscas sales.

The Bell companics’ primary switch supplicrs are AT&T and North-
ern Telecom {(Canadian-American) who together lead public switch
sales in the USA. In 1990 they delivered 300 000 BRI lines, and
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estimates predict 430 000 lines will be delivered in 1991, The twa
companies supply 83% of the central oflice switching cquipment that
directs telephone tratfic,

Another cquipment manulacturer which provides for the US ISDN
market is IBM, which works in conjunction with the Bell companies (o
provide BRI ISDN service. Other manufacturers include Network
Equipment Technologics (NET), which has introduced a Sonet-based
switch that is standards-based, and modem-makers like Hayes Micro-
computer Products, which has released an ISDN PC adaptor. Codex
Corp is working on supplying lunctions such as sccurity in an ISDN
environment. Another company, Dale, Gesek, McWilliams & Sher-
idan, which conforms its products to Bell Communications Research (or
‘Belleore’, the operating companies” research laboratory) specifications,
has entered the market with a network workstation and a technology-
transfer soltware package using common-channe! Signaling System 7.

Forcign ellorts 1o acquire and start up telecommunications manufac-
turing companics in the USA have resulied in new suppliers. Taiwan
compater company Mitae, lor example, launched Micro Integrated
Communications Corp (MICC) in October 1989 in California, and plans
o manufacture low-cost ISDN products. Likewise Frances Maltra
Communicatiion has signed a letter of intent 10 acquire InteCom, Inc, of
Dallas: it will market a low-end, 1SDN-compatible private automalic
branch exchange (PABX).

Impediments to supply

Regudation. Despite the secemingly adequate number of suppliers of
ISDN equipment and services in the USA, several impediments have
restrained prowth. Perhaps the most important of these is the govern-
ment regulation placed on the telephone industry.

At Tirst, monopoly policy in the telephone industry was universally
aceepted, and competition was considered undesirable for the telecom-
munications infrastracture. Rate structures  encouraged o certain
amount of reinvestment of revenaes to improve the national telephone
system. The Federal Communications Commission’s {FCC) belief in
relecommunications monopoly, reflecting carlier approaches to postal
and telegraph service, was successlul in guaranteeing universal service,
but attracted criticism for its disincentives (o investment and advance-
ment; its ‘rate-of-return’ rules limited  companies’ allowable profit
margin, which in turn discouraged innovation. The generalized rejec-
tion of monopoly in public nctworks, as we have said, resulted in
AT&T's 1984 break-up in an antitrust consent decree, which was
overseen by US District Court Judge arold H. Greene, However, the
tocal monopoly wis kept, and Jadge Greene placed restrictions on the
US regional Bells; they were forbidden to provide long-distance service,
to provide information services and 10 manufactare equipment. These
restrictions denicd the RBOCS™ development of the technology, even
though their contribution (in voice storuge and forwarding, videotex
and clectronie mail, for example) was needed. The RBOCs were limited
(o reselling other companies’ products, which may have discouraged
them from investing or innovating. Thus the telephone industry,
hindered by regulatory mechanisms, is distinguished from others (like
the computer industry) which prosper under free competition,

These impediments, however, are slowly being lifted. In 1989 Judge

“ibid. Greene modilied the informittion services restriction to allow protocol
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1990, pp 317-320.
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and code conversion, voice storage and forwarding, clectrostic mail and
clectronic white pages, but stll banned content generation and content
manipulation. Tn April 1990 the US Court ol Appcals asked Judge
Greene to reconsider his stance on inlormation generation, and (o give
the Bells more Ireedom (o provide information services. The court
nonetheless supported the judge’s bans on manufacturing equipment
and providing long-distance service. FCC chairman Alfred Sikes,
however, 1old a Senate subcommittee shortly thereafter hat if the
RBOCs were permiticd to manufacture equipment. regulation could
protect ralepayers from abuses. (Ealier. in December 1989, Sikes had
announced at an intelligent network conference that he cxpected
reguiation to be cased by mid-1991. by Congress andfor the FCC.)* In
June 1990 a US court rejected the FCC™s Computer Inquiry TIT decree.
which would have permitted the RBOCS 1o provide enhanced services
wilthout the establishment ol separate subsidiaries.

Indeed, the movement tlowards deregulation in the telephone indus-
try has turned nto a national debate. The Bell companies themselves
are the greatest proponents ol ‘frecing the Bells', citing the trailing US
investment in local telephone networks as well as the possibility of new
informalion services as the primary reasons for change. According to
sources at the University of Southern Calilornia, the USA invests $150
per subscriber line per year, us compared with Japan's NT&T, which
invests $270-300."

Critics, on the other hand, claim that dercgulation is dangerous: the
Bells would take advantage of their monopoly position (serving regions
with 80% of the subscriber lines in the USA) and would overcharge
captive customers in local service, later using the profits to enter other
markets. Anliteust protection, they say, is essential lo a competitive
industry. Author Vincent Mosco, for example, points out that major
firms have the political ability o change market structure, eliminate
competition and use regulations o their advantage.’

The *Free the Bells” movement, however, has Sikes’s influence on its
side. Named chairman of the FCCin 1989, he has become known for his
pro-deregulation beliefs in which the communications industry should
he directed by markets, not regulators. ‘1 see mysell as an activist,” he
says. ‘1 want to make sure we align our regulations to the new
compelitive realities of the workplace.™ Sikes's orientation pleases the
Bells and others in the telecommunications industry who believe that
too much power lies in the hands of Judge Greene. On Y February 1990
a bill was drafted to shilt much of this power Lo the FCC and Congress.
Although this bill was not passed, it is perhaps a sign that the Bells®
other restrictions may be lifted in the Tuture,

Current FCC communications policy’s three major objectives give
witness to the trend towards deregulation.” The [irsl objective, accord-
ing 1o Sikes, 5 Lo sustain and strengthen the competitive system. This is
possible through the removal of institutional barriers, but also requires
regulatory steps to maintain fairness in the marketplace. The second is (o
cncourage the maximum investment in the US (elecommunication
system. The third FCC goal is to coordinate and streamline the overall
regulatory process. Sikes explaing that the general consensus believes
some [evel of economic regulation is nonetheless necessary, and US
regulators must impose penalties, disincentives and sanctions on private
actions which socicty views as undesirable. Meanwhile, desirable acts of
investment. consumption and planning should be encouraged. With
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these goals in mind, the FCC s slowly adapting its policies to the
cvolved telecommunications environment.,

Standardization. Past experience has shown that in order o have an
cHicient, suceessful welecommunication systems there is need for coor-
dination in hoth the technoelogical and regulatory domains. Sociologist
James E. Katz, who specializes in (eleccommunications and computers,
confirms that before different information processing systems can be
interconnected, standardizition questions must be resolved.'" He speci-
fies that, currently, electronic mail messages cannol casily be sent from
one commercial network to another. fdeally, he says, standards would
permit interconnection of personal computers, fax machines, printers,
telexes, electronic mail services and telephones; such standards would
promole economic efficiency and social progress.

Nonetheless, the Bell companies have been working with several
groups in order to coordinate ISDN standards. These groups include the
American National Standards Tnstitute (ANSI), the Institute of Elec-
trical and Electronics Engincers (IEEE) and the International Tele-
graph and Telephone Consaltative Committee (CCITT). In addition,
the FCC supports the proposat foerwarded by US state regulators who
would like 1o organize a formal group Lo set standards for public
network connectivity. These coordinated efforts are working towards
common ISDN standards.

Widespread availability of ISDN, however, will take many years,
depending on how quickly standards are implemented. Analysts say that
US implementation of ISDN has moved along too slowly, partially
because of the long standardization pracess needed for packet switching
and manufacturer compatibility.' In addition, the standards are inter-
preted difterently by each local telephone company, and some, like Bell
Atlantic, are served hy several switch vendors, and have separate
software needs, Until such compatibility problems are resolved, Bell
tells the manufacturers that it will offer, but not actively market, the
ISDN network. Nevertheless reports say that the Bells are already
expecting to sce a hetter selection of compatible equipment in 199112

Costy. Another impediment 1o ISDN development equally debated in
the US telecommunications industry is cost. Because ISDN is a network
favouring wide-scale service introduction, it is cconomically difficult to
launch. Operators must change many components ol their networks,
such as switching and soltware, and manufacturers must produce the
necessary equipment. These changes require time and money.

Some companies have decided that itis not worth the risk. GTE, for
eximple, cancelled its plan for the development of 1SDN software. 1t
had scheduled to deploy ISDN for 1992, bul claimed that the high costs
forced the project’s cancellation. The company notes, in any case, that
Northern Telecom and AT&T are coming out with similar products;
GTE will explore other ways 1o provide its customers with services.

Other companics, such as PictureTel Corp of Massachusetts, are
experiencing similar difficulties due to the high costs of videocon-
ferencing equipment such as Codecs, used for the conversion of analog
signals 1o digital ones and for the compression of pictures for video
transmission. This videoconference equipment manufacturer is six years
old, and still unprofitable, o sign of the industry’s high entry costs for
supplicrs.
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Nonctheless, in comparison with fibre optics narrowband 1SDN
operations emerge as allordable. Fibre-to-the-home installation costs in
the USA have been estimited at more than $250 billion, including fees
for trenching, terminal clectronics and installation fabour.'® Narrow-
hand ISDNs use ol existing copper cables, thus avoiding the need 1o
start ancw, has helped the technology move from the trial stage to actual
delivery in 1988 by several US telephone operating companics.'

The guestion still remaining, however, is how the nation will Tund the
future telecommunications infrastiucture. According Lo eritics of the old
systemy it has become obvious that a regulatory reform is needed. '’
Because costs are high, regulation must permit flexibility in carnings lo
cncourage investment and introduction of new services. At the same
time, traditional regulatory goals such as universal service should be
retained so that all members ol soctety may benelit from the Informa-
tion Age. One ol these eritics, Bailey M. Geeslin, says that what is
necded is a regalatory reform package that will further a market-based
approach.'® e discourages rate-ol-return regulation (which prices
above market) and direet government support (politically intolerable in
the USA duc to the huge budget deficit and the belief in a competitive
environment). New regulatory policies, he says, should consider not
only cost suvings and revenues from known services but also those
resulting from network use by other services. In this sense the ‘inte-
grated and incremental nature of network investment’ is taken into
consideration, with basic service redeflined from plain old telephone
service (POTS) o an infrastructure of information scrvices.

Crrrent applications of {ISDN

While it is true that the USA has not scen a rapid development of ISDN
capabilities in its domestic network, it is also true that ISDN imple-
mentation does currently exist. At the local level, as we have scen, the
regional Bells have of course been most active in ISDN implementation.
The resulting network consists of an island-type’ structure, with ISDN
use concentrated in large citics. Al the national level AT&T and MCI,
as well as specialized carricrs, have been most inveolved in ISDN.
AT&T's main applications aimed for international ISDN service include
vidcoconlerencing, focal wica network interconnections and facsimile
(ransmission.

Manulacturers, Tor their part, have introduced equipment 1o be used
in these networks. Mitac, Tor example, has focused on the development
of products such as ISDN terminal adaptors. Future developments will
deal with PABX swilch designs, and integrated voice, data and image
ISDN workstations. Dale, Gesck, McWilliams & Sheridan Inc has
developed an intelligent network workstation and a soltware package
with common-channel Signaling System 7 capubilities. By using basic
ratc 1SDN, these tools provide funcltions such as data and voice
encryplion, facsimile, uanswering machine applications, videocon-
terencing. speaker phones and digital speech.

Campanies specializing in videoconflerencing brought their products
to the market in the mid-1980s, and some corporate studios decided (o
locaie in the USA because of the comparative price and quality of
actworks. One such company is Picture’Tel. Together with chip maker
Intel it has developed microprocessors for PC manuflacturers, making
possible videoconferencing ftom the desktop. Another US company,
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Video Telecom, has developed Conlerence System, which it says is the
only videoconferencing product already carrying graphics and data,
Maodem supplicrs aim for more immediate ISDN uses, such as high-
speed datat transmission.

At the regional level, the seven RBOCS have started various trials,
One of the fivst was Project Victoria, begun in 1986 by Pacific Bell in
Danville, California, for 200 customers. Another carly trial was con-
ducted by Minois Bell for MeDonald’s, also in 1986,

Nynex's New York telephone company began a statewide 1SDN trial
in March 1990, The trial is composed of two phases: first, the intercon-
nection of local and tong-distance carriers, and sccond, the integration
of equipment produced by various suppliers.

At about the same time US West began conducting a trial combining
its ISDN service with IBM's Inlormation Network, the result permitting
users access to BRI Users of the US West—IBM trial had access to
electronic mail, marketing programmes and other business applications.
IBM cventually hopes (o have connectivity with the Bells in 20 major
US cities.

Although the regional Bells have been active in setting up trials,
current regulation has been a disincentive for product manufacturing.
Bellcore has been testing several prototype services that would satisfy
market demand. One of these is the Videowindow, an advanced video
teleconferencing system. However, because Judge Greene’s restrictions
do not permit Belleore researchers to market the product, and no other
company has adopted it, Videowindow remains unsold. The President
ol US West, Richard ID. McCormick, believes that allowing the RBOCs
o enter the market could have a positive influence on the US
telecommunications cquipment trade deficit, which came to $1.9 billion
in 1989."7

Whether or not the trade deficit is entirely due to government
regulation, the fact remains that US telecommunications companices
have lagged behind their Toreign competitors in investment for the last
five years." Furthermore, new technologies such as digital signalling
systems, permitting caller-1D and other telephone services, are often
first created in the USA but afterwards sent to other countries, such as
the UK, France, Japan and Singapore.

Current US telecommunications research also centres on broadband
libre-optic networks. In recent years dozens of fibre trials have taken
place. One began in 1988 in Dakota Dunes, South Dakota: in a joint
cflfort with US West, real estate developer Dakota Dunes Development
Co began a projeet for a scl-contained city which would appcal o
commumication-intensive businesses such as ¢redit card, insurance and
computer companies. The 2000-acre community employs a $1.8 million
fibre network, and should be completed within 12 years. 1t is forescen
that the fibre network will be used for high-speed data services (such as
[SDN) und videoconlerencing ™

[SDN: demand

Fhe wxery

Despite barricrs Lo entry restricting supply in the US telecommunica-
tions market, there is nevertheless an ever-growing demand for data
transmission services. This demand is a boost for the US telecom-
munications industry, which has a compound annual growth rate of 6%
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and potential revenues of around $15.1-26.5 billion by the year 2000.2"
Large communications companics constitute a major portion of ISDN
users. 1BM, for example, uses BRI ISDN for various business applica-
tGons including electronic mail and marketing programmes. Other
corporate users include Chevron and General Motors (GM). GM
repoits thal it makes use of digital facilities where they are available; its
US network is digital and its global conversion to digital is stll in
progress. As more and more countries converl to digital infrastructurcs,
1ISDN is seen as having great potential for companics such as GM.

Tenneco, of Houston, Texas, is one of the USA’s targest ISDN uscrs:
it has over 2400 lines installed. The company vses ISDN's integration of
voice and data to bring together offices in remolte locations, with
Southwestern Bell support. Other users of Southwestern Bell include
Shell Oil, 3M and AT&T technologies.

Other ISDN customers include several US medical sehools. Stanford
Universily, Duke University, Harvard University and Johns Hopkins
Tealth Systems use a primary-rate interface 1o link the medical schools
ol each campus. The network allows the institutions to transmit data,
images and video. They report that transmission of radiographic images
is one of the network’s most useful applications.?!

In addition to farge firms, many small firms use ISDN for data and
voice transmission. The firms consist of o wide range ol business areas,
from finance o health care.?

Thus the demand side of the telecommunications equipment market
has been highly fragmented. for the most part in the private sector.
According to Peter W. Huber of the Manhattan Institute for Policy
Research, private buyers make up 40% of the purchasers of the
telephone switching market and 20% ol [libre-optic cable and
electronics.” However. as Tar as 1SDN is concerned, this demand
centres mostly on large and medium-sized companies rather than on
residential use.

User needs. In February 1990 Kanupke Associates of Ncw Jersey
conducted a survey of 111 data communication and information services
managers of large US companies to find out which services were of
interest Lo potential ISDN users. The managers’ responses showed that
2% alrcady uscd the service, 10% had definite plans to use it and 50%
would probably usc it. ™

Maorcover, 92% ol the managers wanted [SDN for terminal-to-host
connectivity, 90%, wanted personal computer-to-host connectivity and
82% wunted PC-10-PC conncctivity. Currently, the service is used for its
voice features, like call confercncing., as well as its information displays,
like caller identification. In addition, the managers reported that they
would use ISDN for customer service purposes.

Other sources also see an open markel for data services. William
Ferguson, chairman ol Nynex. says that wide-scale use ol lacsimile
machines, voice mail and eredit card transactions by telephone prove
that the public is cager for lelecommunications advancements,

Diflferent companies choose ISDN services for different reasons.
Some companies use it lor specilic applications. Allied-Signal uses
ISDN lor videoconlerencing, network access and facsimile, and may use
it for future applications in disaster recovery and international com-
munications. McDonald's likewise has plans to use ISDN flor mainframe
aceess. facsimile. packet switching and public network access.
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The status of ISDN w the USA
npediments to deniend
As in the supply side, numcerous impediments exist which have res-
tricted market demand, Price, standardization and consumer awareness
and education are a few ol these. According to the Kanupke Associates
survey, pricing and connectivity ure end users’ top concerns for 1ISDN
service.

Pricing. Until now uscrs have hesitated (o adopt ISDN, waiting for the
puoint al which ISPDN is more cost effective than analog-bused networks.
Until it is, users will hang on to modem technology, which is less
expensive and in which they have already made substantial investments,
High 1SDN terntinal equipment costs are a disincentive; however,
consultants forccast price reductions as user demand increases. In the
meantime companies such as Tlayes Microcomputer Products offer
users hybrid products, using both anatog and ISDN digital technologies.
It is predicted that customers will move Lowards a gradual adoption of
ISDN, and these products are intended to aid the transition.

Likewise, Soren Neilson of EDS sces a migration from analog to
digital technology. e hopes that as ISDN is introduced, cost will be
reduced. He adds: *When scrvice costs come down, you see people’s
minds become creative and they will come up with inventive uses of this
technology "

Paul-Henry Ferrand of AT&T sees price as o prime factor in
international acceplunce: as international ISDN is globalized and prices
drop, ‘the service nay ultimately herald a return Lo the public switched
nctwork’, he says, explaining that the availability of modern services on
the public network at affordable prices will put an end to the need for
leused lines.?

Consultants such as Chuck Kanupke say that users are not convinced
of ISDN benefits; he suggests that it is up Lo the telephone companies to
market their serviees for their dato network, not voice, cupacities.” The
Bell companies, however, do see customers moving towards switched
data scrvice. According 1o Pacific Bell, it is now economically possible
for ISDN 1o reach the public switched network.

Suggestions for regulalory reform specily the replacement of profit
caps by price caps, a change which would affect consumers’ pocket-
books. The first term relers to the practice of placing a maximum figure
on the rate ol return the company can carn, based on its assets. The
second, on the other hand, relers to a method in which a ceiling is
placed on prices, allowing the company 1o keep its earnings within those
rates. AT&T, the Bells and GTE are now instructed by the FCC to use
price caps. The old system, it was argued, encouraged inefficiency
because only profits resulting from new equipment purchases could be
kept by the company; all other profits had to be returned 10 the
customers in the form of rate cuts. Proponents of price caps view the
new method as a step towards deregulation.® Companies are rewarded
for their efficiency, and services already experiencing compeltition are
not affected. In addition, customers are trealed tairly: price caps are
determined using the consumer price index minus a productivity figure.

In order to offer BRI [SDN services, some telephone companies,
such as Ilinois Bell, Pacilic Bell and Southwestern Bell, impose
tncreased tarilfs. Under these tariffs ISDN lines now cost approximately
twice as much as POTS lines. The CCITT is attempting toe convince
customers that ISDN is nonetheless an cconomical choice: although it
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costs twice as much, the basic ISDN standard handles the service of
several POTS lines. Analysts say that prices are still too high, and that
tarilf structures must bring prices closer Lo, or even lower than, POTS
prices. " Videoconlerencing products suppliers, for example, are hoping
that advances in connectivity and widespread use of ISDN will eventual-
ly allow users to make video calls for the price of a normal telephone
call. The current price of AT&T videoconlerencing on international
ISDN {rom France o the USA, for example, is $1.90 or FF11 per
minute, !

Although tarilis are lower (in real terms) than in the past, they are
surveyed by state regulators, and thus vary widely. Available services
also vary: what is offered in one geographic arca may not be offered in
the next. As a resullt consumers are stilk not clear what ISDN will cost,
and are forced to be flexible in their telecommunications choices.

Standurdization. In addition to pricing, lack of common standards also
makes users apprchensive. In the Kanupke survey 43% of the managers
responded that they did not believe that standards were yet stabilized.
Both uscrs and equipment manulacturers agree that standards will aid
ISDN acceptance: Tor example, Willizam C. Garraty, ol Hitachi Amer-
ica, says ‘the promise of connecting equipment {rom different vendors
will become a major advantage for ISDN users™.*? According to him,
with standardization users will eventually be able to purchase customer
premises equipment (CPE) from various manufacturers without prob-
lems of incompatibility.

Presently networking systems are limiling: users of one product may
not be able to transmit 10 end users of a different product. Eventual
international 1SDN - standards will be open and non-proprietary.
ITowewver, Niclsen notes that two standards have emerged: one Euro-
pean and the other American. ‘ICs unflortunate.” he says, ‘because it
delays the business community on an otherwise excellent idea.”** He
sces ISDIN service as having greal potential. as long as telephone
companics solve the geographical difficultics. Others, like consultant
Larry Oliver, agree, pointing out that lack of common international
standards could lessen the benefits of added end-to-end services like
caller line wWentilication. He doubts, however, that lack of international
standards will affcct users™ simple transmissions. ™

Widespread ISDN, made possible by common standards, would also
have a positive influence on connectivity. While ISDN is available in the
USA Tor the long-distance network, local ISDDN networks are described
as having an ‘island” structure, as they are located in large urban arcas.
ATE&T Bell Laboratories is in fact still working on interconnections with
some local Bells.** Connectivily wus 2 major concern ciled by managers
taking part in the Kanupke survey, who specificd connectivity problems
between these ISDN ‘istands’. Nonetheless, promoters of ISDN assert
that customers in arcas not served by local switches need not have
connectivily prablems. Options such as digital adjunct switches, remolte
aceess lechnigues and digital PABXs can give rural users, for exampie,
access to ISDN networks.

Coustwmer awareness. 1SDN has often been criticized as a ‘technology
looking for an application’. ™ Rescarcher G.A. Keyworth describes how
companies are taking a ‘wait-und-see” attitude towards consumer-
oriented digital technologics. [t seems that the inability to predict the
market's future keeps them from muaking the necessary investments
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now; they are not going to develop new equipment without knowing
when the customers will be ready o bay itV

Steven Kropper, of International Dat, reports that the tetephone
companics have hesitated to invest in new ISDN software because they
wanl first to be assured of adequate consumer demand. Managers at
Nynex agree that these technologics’ unpredictable effects on the
marke(pluce make planning  difficult. Walter Johnson, of Nynex’s
Science and Technology Center, emphasizes that while it is possible to
predict what a technology will produce in live years, no one can predict
narket needs for the next 10 years. ™

Thus manufacturers have a seeptical atlitude towards user interest.
As Bab Joncs, of the UK-based Dowty Informations Systems, says,
‘Some in the daticoms industry have been flagwaving about 1ISDN for
years. [t may be good Tor publicity but it doesn’t do much for users.”™

The prablem, analysts explain, is that users are not convinced they
can benefit from ISDN services, Steve Suzegari, of Dataguest, notes
thit user interest is still unfocused; potential users do not have a clear
coneept of 1SDNs eventual role,™ Morcover, users who do learn of
ISDN's capabilities still have many questions regarding the service. Tim
Conners, of AT&T, reports that users often ask vendors how 1SDN
works, how it can be used cffectively and what changes it requires.?!

In order 1o convinee users of ISDN’s benefits, many manufacturers
have adopted the ractics of ‘technology push’ they attempt to get the
user ‘interested’. In fuct, some companies are using classic marketing
techniques (o promote  ISDN. One advertisement  targets  US
businesspeople, explaining that ISDN will permit ‘exeiting new telecom-
munication capabilities 1o hundreds of millions of telephone users
worldwide'. ™ 1t stresses lower costs for users, greater revenues for
exchange facilities and added revenue sourees for equipment vendors.

McDonald’s explains that it found current technologies inadequate,
and in offering self as a “technology test bed’ received AT&T's and
Hlinois Bell's recommendations [or a new network based on ISDN.** By
December 1987 McDonald’s became the first major US business to
incorporate 1ISDN-based services into ity daily operations. Now it has
between 1000 and 2000 basic rate lines, and by 1992 hopes to have most
domestic McDonald’s restuurants pacticipating in the network. Like
Tenncco, MeDonald’s asserts that it is already realizing the savings it
had projected with the new network service.

Reluted to the subjeet of user awireness is that of user education.
Reports state that there is a new demand for managers capable of
running ISDN technology, but unfortunately tfew people understand it
or have hands-on experience.™ The concern is not only for hiring people
who are fumiliar with ISDN, but also for those who can think in terms of
an integrated newwork.

Farvard University has found its own solution: for its 20 000-line
network using New England Telephone’s digital centrex service it has
contracted for [Harvard cmployees 1o work direetly in telephone com-
pany facilities so they may continue learning about ISDN rechnaology.

The future

Economie ranvifications

The telephone network has been said to be as important 10 the
Information Age as the transportation system was to the Industrial Age.
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Muany authors currently express concern over the USA’s participation in
the Information Age: if the country does not make the necessary
investments i the telecommunications infrastructure it could face
SEMIOUS cconomic conseyuences.

Current opinion and studies. Keyworth foresees a digital network as
essential to the USA’s Tuture: it will be the way goods and services will
he delivered, used and produced. [nfrastructures, he says, creale
economic opportunitics. Thas if the USA does not invest in telecom-
munications now, it may become the world’s greatest customer, not the
greatest supplier.*® Ncil Gross writes: “The first countries to install it
[ISDN], or the even faster broadband ISDN superhighways, can expect
to gain a competitive edge over other nations,™® Right now, Japanese
competition is especially [cared; NTT is spending $1.4 billion a year to
digitize its major-cily networks, and expects Lo begin broadband service
by 1995."7 In addition, Bell Atlantic acknowlcdges that these Japanese
investments arc made with expectation of future revenues in technology
exports to the USA.

Other researchers agree that the telecommunications infrastrueture is
essential to US cconomic security, especially in the present context of
foreign competition. Huber writes, ‘Il competition is coming, as [
believe it is, and as the history of the last three decades surely indicates
it is, fundamental change in regulalory policy is essential.™®

Gary Ames, President of US West, stresses the need for national
policy. “We need a national policy that will promote modernization of
the public network,” he said, ‘a national policy that will encourage
America’s lelephone companies to open the public network to private
uses, without technical or regulatory barriers,™”

Henry Geller, Director of the Washington Center for Public Policy
Research, calls for a policy allowing the telecommunications industry to
work freely with technology and the marketplace. Thus he sugpgests
maximum use of competition, where products and services may be
introduced without first requiring administrative permission.> Huber is
also a proponent of competition; he writes, *“We will see steadily
growing competition in the local exchange as elsewhere. The principal
lorce is not regulatory but technical. The regulators™ main challenge is to
keep pace with changes driven from the oulside — and, above all, not to
stand in the way.’

The need for regulaiory reform was emphasized in a 1988 study on
technology's role in economic change, conducted by the US Office of
Technology Assessment {OTA). It describes the US economy as being
influenced by threc major lorces: new technologies, foreign trade, and
changing tastes and values. The report states that information technolo-
gy has. over the past decade, had a profound impact on economic
growth. While 20% ol all new plant and equipment went towards
information technologics 10 years ago, loday 40% does. The size of the
enterprise has also changed, now that new technologies make competi-
tiveness and efficicncy possible in smaller scales. Thus, the study says,
the telecommunications industry has changed, along with the need for
regulated monopolies. What is morc, lechnological changes ‘may in-
crease the need for regulations to protect the health, safety, and privacy
of individuals™.*" In general, the OTA calls Tor a re-evaluation of current
rules, regulations and incentives.

Unfortunately, as Geeslin poinls out, public policy change is a slow
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process, and forees such as technology, the marketplace, economics and
international competition will not wait, Nonctheless, he explains, the
USA, recopnizing that the information industry is the ‘backbone of
future cconomic growth’, should create regulation which permits carn-
ings Mexibility and encourages introduction of services and investment
in the network ™

Sociological ramifications

In addition 1o economic concerns, researchers and operators alike are
looking into 1SDN’s social implications. US West, for example, in
conducting its Denver 1SDN rial, takes into consideration the long-
term economic and soctal ramifications. Authors stress US regulatory
policy’s influence on the common ¢itizen.

Current opinion. Geeslin poses the following question about the tele-
communications network: “Will this resource be developed in a way that
promotes the greatest social good, or will current regulatory policy,
more suited to the technological environment of the past, serve to
impede the evolution of the public network and deployment of innova-
tive services?™

Mosco points out that deregulatory policy has had negative impacts
on US society in the past. [le explains that the dercgulation process
which began in the 1970s rellected the political influence of large
businesses, and resulted in lower prices for long-distance and other
services which best suited their telecommunications needs. The rate cuts
in long-distance service, however, were absorbed by residential, small
business and local organizations in their local service fees. Mosco
therefore believes that derepulation has not helped those who could
most benefit from telephone service, such as the poor. Universal
service, he says, is not true to its name: 25% of US citizens below the
poverty line do not have telephone service.™ In addition to the tendency
for cross-subsidization, deregulation tends to eliminate jobs and lower
real labour costs.

The Bell companies themselves are aware of existing inequalities.
Ames, of US West, explains that in order to remain competitive the
telephone companies must concentrate their investments in high-
demand urban arcas. The result is a lack of modern facilities in rural
arcas. Whalt is feared is a fature two-tier’ society of “information-haves’
and ‘information-have-nots' > Pro-Bell congressman Al Smith shares
this concern, warning that we are developing a divided system of
‘information-rich” and “information-poor’.™®

These themes are part of proposals for a socially oriented telecom-
munications policy. Such proposals consider the public networks’ con-
tribution to the US quality of life; they call for a social policy which
would not only satisfy citizens” communication needs but also promole
information literacy. Such a policy would have positive effects on
education, medical scrvices, banking services and the like. As Ames
says, ‘advanced telecommunication cun be the key to a better standard
of living, to a better quality of life, 10 economic development, to
community betterment, to business compelitiveness, and to national
competiliveness'.” What is needed, authors scem to agree, is a national
policy which will promole these gouls.

Statistical background and sociel trends. Statistics may lead us to believe
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that technological advancements such as 1SN counld have a strong
influcnce on the US public. Traditionally US houscholds have had a
bigh penetration of communication technology. In 1989, lor example,
98% of houscholds had television, 61% had a VOR, 54% had cable
television service, 24% had a telephone answering machine and 21%
had a computer.™ Computer penetration, in particular, has boomed: it
grew from 340000 wnits in 1981 1o some 12 million in 1985.% In
addition, research on changing usage patterns shows that the average
houschold has multiple units of clectronie technologics, even as house-
hold size is diminishing. One explanation ciles a growing social trend
towards individualism, in which multiple televisions, radios, Walkmans
and so [orth provide personal aceess 1o the media. This individualism
has also resulted in a broader functionality of telecommunications,
which some rescarchers predict will provide lulure opportunities for
new services,™

There is current rescarch dedicated specilically to lelephone systems
that provide services dirceted o individuals rather than to their tele-
phones. Two Belleore managers describe experimental systerms which
dircct messages to the person, wherever he or she may be, rather than to
a particular telephone. In one system messages may be gathered at
pubic telephones by dialling a code number, and in another system calls
are received on porlable digital transmitter-reccivers. These technolo-
gics are now feasible, and the authors predict thuat they may be made
available within the next decade.®!

Despite this posilive image of the USA's (elecommunications future,
some doubts do remain. lohn Carey, dircctor ol Greystone Com-
munications, asscrts that it is only because of lower prices that consum-
crs have quickly adopted new technologies in recent years. In spending
the same proportion of their income, they have been able to purchase
more goods and services. Carey warns that this fact could make new
service introduction difficult; manufacturers must find consumers who,
at the heginning, are willing to pay higher prices until efficiencies and
large-scale production can bring prices down Tor mass consumption.®
That is why Sazegari claims that user interest depends on ISDN’s ability
to be as cconomical as existing services. 1Te warns that “somchody has
got Lo sacrifice in the beginning”."*

With regard to other barriers to mass adoption, Carcy adds that of
income distribution changes. The trend shows that the US middle class
is shrinking: the population is now concentrated in the upper-class and
lower-class categories. Although the wealthy are able Lo afford new
lcchnologies, the poor are not, and the society is laced with the
possibility of the information division discussed carlier.

Conclusion

There is no question that ISDN wilt be deployed in the USA, because it
alrcady has been, for IBM. McDonuald’s, Harvard and others. The
current ISDN Critical Mass Index, according to International Dalta,
stands at 36%.™ That means that more than one-third of the infrastruc-
turc nceded Tor ISDN is alrcady in place. Predictions optimistically
place this fliguie at Y5% by the year 1994, when sending messages by an
ISDN network could prove Lo be as commion as oday’s facsimile usc.
Thus mdustry forecasters predict a bright future for AT&T and interna-
tional imegrated services networks. Nevertheless many questions re-
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garding ISDN in the USA (pertainiag o regalatoty policy, standards,
manulacturing, consumer adoption and social cquality) remain.
Although answers proposed by rescarchers, managers, manufacturers
and government agents vary, the one point they all agree onis that the
outcome will carry profound ceonomic, social il political implicatioas
for the country as i whole.
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