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PREFACE 

This report, prepared by Communication Sciences Research 
Corporation on behalf of the Department of Communications, is a different 
kind of a document from many that have preceded it on the subject of ISDN-- 
the Integrated Services Digital Network. As the title reveals, the focus of the 
report is primarily on economics, applications, costs, benefits and other user 
issues, rather than on technology and other technically-oriented descriptions 
and discussions. 

The report is different in other ways also, however. For example, as of 
the date of writing--e.g., mid-1989--a number of things have happened in the 
ISDN field, especially in the U.S., that allow us to report briefly on actual 
takeup of ISDN in a commercial sense, rather than trials. This is an 
important distinction to make at the outset because it represents, in fact, one 
of the particular reasons for the study. In other words, actual results, in real 
market situations, are a great deal more interesting than technological and 
market trials, because, simply, the latter are too often artificial with respect to 
real usage in the marketplace. This aspect, then, also differentiates the report 
from others that have been written in the past. 

As a result of the above--and other orientations toward establishing a 
better understanding of what ISDN really is, separate from NT1s, NT2s, T-
interfaces, U-interfaces, and all the other technical details usually described-- 
very few if any diagrams, charts, interface descriptions and so on are included. 
Moreover, because it is a preliminary report, the situation existing today 
cannot be dealt with comprehensively. Instead, our direct and very conscious 
intention is to attempt to develop an "appreciation"  for what is happening in 
the field, essentially as a first step to more comprehensive and exhaustive 
analyses including, eventually, market studies specifically directed toward 
Canada. 

As the reader will see, we have attempted to make the report as easy to 
read and digest as possible--(except, perhaps, in the context that considerable 
familiarity with the subject matter is assumed, since we do not start at the 
beginning, explaining every detail of what ISDN is all about). More than 
likely, some of what we have to say will be controversial. However, if this 
stirs up more debate on what ISDN actually is in a market sense, and where it 
is headed, the report will have served its purpose. 

We hope this will be the case. 
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I INTRODUCTION 

The subject of ISDN, the Integrated Services Digital Network concept, is 
a fascinating one. Indeed, so much has now been written on it that one 
would think there is nothing left to say. 

To the contrary, however, we have now, in this study projéct, had an 
opportunity to review an enormous amount of information on the subject, 
and in summary are abjectly astonished at how much time has been spent 
and how many words have been written that still assist users--i.e., potential 
buyers  of this new technology--not one whit in establishing what ISDN really 
is and whether or not it makes sense. 

It is important to understand that we are not alone in this type of 
criticism. Indeed, it is now recognized that such concern is widespreàd 
among the user or potential user community, and getting more so all the 
time. To quote, for example, one recent author: 

There has been a vast array of papers and articles on the subject 
[ISDN], yet they seem only to confuse the potential user. 

and 

It is difficult to get behind the technology, the hype, and the 
motherhood statements that proliferate the ISDN scene today, to 
identify the real business benefits that can be obtained... 1 * 

and another author: 

ISDN is a Technology; Users Want Solutions, Not Technologies 
--- 

ISDN Relies on Vendor-Push Rather than Market-Pull 
--- 

Current ISDN Trials are Fishing Expeditions for the "Golden 
ISDN Application" 

--- 
ISDN is Basically a Voice Concept in an Era Increasingly 
Dominated by Data 

* References are given at the end of the report. 
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and 

ISDN for Data Comes Too Late for LAN Customers, Too Early for 
Everyone Else.2  

These authors and others like them are voicing some of the concerns. 
At the same time, we find, most everyone who is knowledgeable of the status 
and impetus of ISDN, around the world, seem to subscribe to the view that 
"ISDN is coming," like it or not, simply because the telecommunications 
administrations want it to happen. 

Background, Scope and Objectives of this Study  

There is no possible way that this preliminary piece of work can deal 
comprehensively with these matters. The subject is entirely too broad, and as 
seen above it is already fraught with controversy. However, what we do 
believe we can do is put at least some of the aspects of ISDN, today, in a more 
appropriate and accurate context than they might have been presented in the 
past. In a sense, then, this is our basic, overriding objective. 

In addition, there are some specific objectives we have in mind, some 
of which are listed below: 

• To attempt to differentiate between the "hype" that many have 
mentioned, and the reality of ISDN that is actually being 
implemented; 

• To identify where, to the extent possible, ISDN is being used, and 
what it is being used for; 

• To address some of the issues identified by Falconer and McQuillan 
in the references cited above; and 

• To suggest ways in which more information, of a substantive 
nature, can be obtained, in order to provide more legitimate and 
informed bases for decision-making in this still-new technological 
subject area. 

In the Beginning...  

Perhaps one of the greatest difficulties in attempting to write about the 
above kinds of issues, in a subject as broad as ISDN now is, is knowing where 
best to start. Essentially, however, there are two "beginnings" that are 
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relevant--first, the beginning of ISDN, and second, the beginning of our 
prelim‘inary study of it. These are linked, of course, but they are separable as 
well, and we have come to the conclusion that, in order to not only make the 
report understandable but to give the reader a sense of our orientation toward 
the subject, some of this background is necessary. 

ISDN 

Our approach to the first of these follows these general lines: 

1. ISDN is not new. *  

2. ISDN is an evolutionary rather than a revolutionary concept. 

3. ISDN is not "the same as"  "digital," nor is "digital" necessarily 
the same as (i.e., synonymous with) "ISDN." 

4. There are two ways in which ISDN may, conceivably, 
develop in North America, and most particularly the U.S.: 

(a) If telcos, of any stripe, decide it is to their  economic 
advantage to implement it, or 

(b) If users decide that it is to their economic advantage to 
have  it implemented. **  

5. Item 4, we believe, may be different in at least some European 
countries, although this situation is by no means clear. 

6. "Integration of services" is already happening to an 
enormous degree in the U.S.--perhaps, even, to a much 
greater degree than most people realize--yet at the very same 
time, ISDN, itself, is in place in only a very few locations--and 
there are even substantial questions as to whether it is 'really 
ISDN' in many of those locations. 

I.e., within the telephone industry. To users, of course, it is new. ** What we are trying to suggest here, at the outset, is our conviction that 
nothing but economics will, in the long run, be the deciding factor in these 
matters. In other words, grand ideas from a technologist's perspective of 
what can or could be done, theoretically, with "integrated voice and data" for 
example, will have little or nothing to do with how ISDN develops. Instead, 
users will decide whether integrating voice, data, image, full motion video, 
etc., makes sense to them, in specific, particular circumstances--or 
alternatively, telcos will do the same, from their own economic perspective. 
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7. Item 6 suggests that, somehow, a great contradiction is going 
on in the ISDN field. We suggest, however, that that is not at 
all the case. Instead, because people have not drawn clear 
enough pictures of what they are talking about in all cases--as 
a result of the fact, for example, that terms such as 
"integrated" and "digital" are used almost indiscriminately-- 
what has happened in the field is that great clouds of 
confusion have arisen, despite technologist's attempts to be 
precise. We are overwhelmingly convinced that this has 
occurred because  ISDN is a technologically-driven initiative 
rather than a market-driven one, and this confusion will 
continue to occur until technologists, also, address user issues 
appropriately.* A report such as the present one may not 
help this situation at all, of course, but our desire, at least, is 
to open the matter up, for close examination. 

We will have much to say about these and other relevant issues in this 
report. Before we can begin, however, we need to elucidate somewhat more 
clearly our original objectives with the research, and how these have 
gradually changed somewhat, during the course of the undertaking. 

Our Study  

The research for this study began as a proposal to the Department of 
Communications to investigate, preliminarily, the following kinds of issues: 

• What will ISDN do for users? 

• What will it do that can't be done today? 

• How much will it cost? 

• What types of entities need it, and why do they need it? 

• What is the relationship .  of ISDN to local area networks, wide area 
networks, value added networks, metropolitan area networks, etc.? 

• Is it good for voice? and 

* McQuillan's article, cited in Reference 2, has insightful comments to make 
on this point. Thus, we recommend it highly to readers of this report, also. 
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• What about 2B+D vs. 1B+D, vis-a-vis present usage patterns?* 

What we have found, since we began the work, is that (a) questions 
such as these are not as easy to answer as we would have liked and (b) they 
cannot be addressed, adequately, without spending a substantial amount of 
time on the context  of ISDN--that is, what is it, what is it not, and how does it 
fit into what is also going on in telecommunications, totally outside the 
domain of ISDN—. 

As we will see, gradually, these have become enormous issues. For 
example, does the fact that telecommunications systems are becoming digital 
at a very fast pace suggest, automatically, that ISDN is just the next step? (We 
think not--necessarily). Or, because digital transmission and switching have 
proved so successful in the network, it then follows that digitizing the local 
loop--i.e., the so-called 'last mile'--will also be successful? (Again, we think 
not--i.e., necessarily). 

The Context--That is, What is ISDN, From Our Point of View? 

Let us begin by suggesting that digital telephony is, by now, a fact. It was 
not always that way, of course. In fact until very  recently, most participants in 
the industry, as well as most observers, assumed that it would be many, many 
years before North American networks were all-digital, because such an 
enormous amount of investment was already 'in the ground' in analog 
equipment, in both the U.S. and Canada. 

As it has turned out, however, largely because of the U.S. position of 
encouraging and stimulating competition, including the breakup of AT&T, 
each of the interstate carriers in that country has been put in a position of 
modernizing its network entirely within the context of competition and 
market forces, rather than the traditional engineering of 'proving in' new 
systems economically, before they were installed. In other words, if AT&T, or 
MCI, or U.S. Sprint could see that for marketing  reasons--i.e., either retaining 
or increasing market share--it made sense to replace perfectly good analog 
systems with digital ones, they would do it, in order to remain competitive. 

This, of course, is what has happened. Each of these interexchange 
carriers, or IXCs as Americans refer to them, has digitized its network, or is in 
the process of digitizing it, almost totally. Moreover, each of these carriers has 
taken the further step of implementing another aspect of what is a 
prerequisite to ISDN, namely, conversion to the internationally agreed upon 
out-of-band signaling system known as SS#7. As we suggest, these two 

* This list is a subset of the questions we proposed. The full list is given, as 
part of the Statement of Work for the project, at Appendix A. 
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elements--digitizing and SS7--are both prerequisites for ISDN. What we do 
not suggest, however, is that the carriers we mention, AT&T, MCI and U.S. 
Sprint, have made these moves primarily because of ISDN.  Instead, they 
have made them for good and sound business reasons in their main line of 
business,  that is, capturing (or retaining in the case of AT&T) market share in 
the long distance transmission of voice telephone calls--nothing fancy, just 
plain old long distance telephone calls. 

We  dont know, of course, if the above theory is precisely correct. We 
are confident enough of it, however, that we have essentially based this 
report and its conclusions around it, as a reasonable, effective, working 
hypothesis. What we are saying, in other words, is that yes, there is a "D" in 
ISDN, and it does indeed mean "Digital." But a digital network can be 
developed and put into place for many reasons, only one of which is the 
implementation of integrated services in an ISDN format. Indeed, when 
digital telephony was first introduced, in 1962, the motivation was not at all a 
"world-wide digital network system." Instead, it came about precisely because 
of sound, traditional, engineering-economic reasons, i.e., the proving-in of 
PCM-encoded digital voice signals over interoffice trunks, at distances in a 
range from about 20 to about 50 miles: not long distance links, and not very 
short ones either, but only for those precise, carefully engineered uses, in 
(usually) highly congested metropolitan areas. 3  

Now, what does this all mean, and where is it getting us? We answer 
as follows. 

First, as we mention above, digitization of transmission and switching 
in long distance networks is proceeding at an extremely rapid pace in the 
United States.* Second, despite this fact, with extremely rare exceptions this 
digitization does not follow anything that could be called ISDN (as it is now 
universally accepted), because in order to be ISDN, 64 kbps clear channels 
must be used. As is now well known, digitization has taken place in North 
America using, virtually in its entirety, Tl-based PCM encoding in which part 
of the bit stream is used for signaling and control, leaving only 56 kbps of 
"clear" transmission capacity. Of course, one of these formats can be 
converted to the other and vice versa (provided appropriate alternative 
accommodation is made for signaling--as in ISDN's primary rate format, or 
"23B+D," as it is called). At the present time, however, the networks are T1- 
based, and conversion to 64 kbps clear channel operation will only be made 
when it is necessary to do so, for market-based reasons. 

* It is occurring in Canada also, but not for quite the same reasons, since 
competition in long distance is not yet an accomplished fact. 
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Third, given the above, where does ISDN fit in, in today's present
scheme of things? Our view, in brief, is that ISDN must be thought of almost
exclusively, for the present, in terms of local loops. In fact, we feel strongly
enough about this point that we are inclined to suggest a totally different
concept from that espoused by the CCITT (where "end-to-end digital
transmission" is a given), in which ISDN is defined simply by whether or not
a loop is (a) digitized, and (b) digitized according to CCITT's ISDN standards.

If we examine this definition closely, a number of interesting elements
emerge. First, of course, is the fact that by using the definition, ISDN lines in
place can be "counted." Moreover, ISDN lines can be separated, clearly, from
other lines that are also digitally encoded, but not according to CCITT
standards--(i.e., CCITT standards for ISDN). Thirdly, as may be easily
recognized, nothing in the definition suggests that end instruments
themselves need to be digital devices--(although, of course, one would think
that would be a reasonable and natural course to follow). Instead, a scenario
in which analog instruments as well as digital ones are used at a facility, all
connected through a digital PBX/NTI /NT2 device and then over ISDN lines
to a telco central office, would be an entirely acceptable instance of ISDN use.
[In this case, of course, the PBX/NT1 /NT2 device would be responsible not
only for interfacing with all digital instruments, but for performing the actual
digitization of analog signals coming to it from analog instruments--(all, note,
according to ISDN, 64 kbps clear channel requirements)--as well as digital-to-
analog conversion in the reverse direction.]

Finally, it must be noted that, despite allowing for the situation
described above, in which both analog and digital instruments are used at a
site, only the digital instruments would be capable of participating in a true
ISDN environment. In other words, what we are here trying to separate are
those instances in which "ISDN-like" services are made available,* without
using an ISDN channel to implement them. That this can be done has now
been clearly demonstrated, and it is, in fact, one of the major elements that
may put ISDN in an entirely different position, in North America, from what
it was conceived to be originally.4

Summary

Recapping the discussion thus far, we suggest in this report that ISDN
need not be thought of as end-to end digital transmission but only whether or
not local loops are encoded according to CCITT ISDN standards, namely clear
64 kbps channels with at least one D channel operating at 16 kbps or
appropriate multiples thereof. This description suggests, essentially by

* Calling party ID is a particular example of the above, but it is by no means
the only example. This will be discussed in more detail, later in the report.
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definition, that "islands" of ISDN will exist, just as individual local area 
network installations exist today. Interconnecting these "islands," then, 
becomes a separate subject--just as interconnecting LANs is a major, separate 
topic today. 

In the remaining chapters in the report, we attempt to build on this 
description in a number of ways. First, in Chapter II we elucidate the best 
information we have currently been able to garner on who has actually 
"purchased" ISDN lines, and what they are using them for. As the reader will 
see, this discussion is confined totally to the U.S., for two simple reasons: (a) 
no ISDN lines at all have yet been "sold" in Canada;* and (b) in our opinion 
the likelihood of Canada following Europe as opposed to the U.S. in ISDN 
matters is virtually nil. Under these circumstances, whatever  happens in 
ISDN in Europe is much less relevant than what happens in the U.S. This is 
a biased position, of course, but not an unreasonable one, for the purpose of 
the present report. 

Chapter II also begins to address the issue of alternatives to ISDN. 
Here, we admit, we are on very preliminary ground, because this study has 
afforded neither enough time nor enough funding to thoroughly understand 
and thus describe to readers how all of the alternatives work. We do do our 
best, however, to put these and a number of additional key issues on the table. 

Next, Chapter III of the report is concerned with futures. In this 
chapter we attempt, in an early and abbreviated manner, to shed light on 
what might come about in ISDN in the U.S. and Canada over the next five 
years or so. What we are able to do at this stage, of course, is based entirely on 
data assembled for this early project. The chapter does give insight beyond 
what is generally available, we believe, but as we also point out later, it is 
"expressly put forward as a preliminary view." 

Finally, in Chapter IV we briefly discuss the crucial matter of additional 
required data in order to make informed and valid decisions on ISDN. 
Because this field is so new, especially in Canada, it stands to reason that 
sufficient research has clearly not yet been accomplished, especially on market 
and demand issues. We describe this fact. therefore, and suggest that much 
could be accomplished if appropriate resources are made available. 

* According to news reports (e.g., Canadian Communications Reports, March 
15, 1989), Canada's first commercial use of ISDN was scheduled to begin 
sometime in mid-1989 at Saint John Shipbuilding Ltd., Saint John, New 
Brunswick. More details on this project will, of course, become available over 
time. Unfortunately, however, they were not available in time to be included 
in this report. 

8 

I  



ISDN TODAY 

We begin this chapter by describing briefly the method used to 
approach our work. As indicated in the Statement of Work (Appendix A), 
our first objective was to collect and use "readily available" materials to do 
the study. What this meant, in essence, was articles, papers, research 
documents, conference papers and proceedings, newsletters and so on, all of 
which, when combined, would yield good information on the specific topics 
at hand. 

As we say, this is what we assumed would happen. Indeed, we did 
identify and collect an enormous amount of information. (The reference list 
and the bibliography give some of the details on this process). Unfortunately, 
however, far and away the majority of this information, especially conference 
proceedings and seminars it turns out, is devoted to "what ISDN will do for 
users in the abstract"--that is, it approaches the subject not from the practical 
point of view, with examples that are meaningful, but from the point of view 
that we are inclined to refer to as "technological niceties." 

One example will suffice to illustrate our point. It is the scenario, often 
repeated, in which voice and data are needed and used by an individual, 
simultaneously, from his or her desk. Typically, this would involve talking 
on the telephone and using a terminal or personal computer at the same 
time, to, for example, reference a computer file relevant to the person being 
talked to. Alternatively, it is suggested, simultaneous voice and data would 
be required for the situation in which one participant in the conversation 
wanted to send the other participant a graphic image at the same time they 
were talking (say, a facsimile message), or interact with that person in real 
time with their respective computers while, again at the same time, talking 
with them verbally. 

The implication of examples such as the above, when they are 
discussed in the context of ISDN, is that ISDN would be (and usually "will  
be"), the ideal and even compelling implementation vehicle for such things 
to occur. On the other hand, while it must be said that we have no quarrel 
with the notion that, theoretically, such activities could  be carried out using 
ISDN technology, we do have grave reservations about two elements of the 
problem: 

1. 	How often do such scenarios, or might  such scenarios, really 
occur--i.e., in practical terms; and 
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2. 	Of those situations in which these kinds of examples are really 
practical, in a business sense, what proportion actually either 
require ISDN, or could be carried out in a real, significantly 
enhanced manner, using ISDN? 

The answer to these questions is crucial, because they address the 
"market need" issue as opposed to the "technologically doable" issue. And 
again, unfortunately, we are compelled to report that the situation with ISDN 
is not as healthy as one might like it to be. Instead, instances of strong need 
for simultaneous voice and data are not as widespread as might be imagined, 
and where they do occur, the contribution of ISDN is considerably less than 
ISDN enthusiasts would have us believe.* 

Considerably more will be said on these matters later in the report. 
Suffice it to say now, though, that they are central to the controversy 
surrounding ISDN at the present time. We know this because, after 
reviewing in depth virtually all the documents in the bibliography, not more 
than ten percent were really useful to our study (on market realities...etc.), 
and these turned out to be almost exclusively, newsletters--particularly, the 
Probe ISDN Report.5 

This publication, we were pleased to find out, is sensitive to user 
issues, reports "less heartening" as well as "upbeat" news, reflects to a 
considerable degree realities in the marketplace--(although not always it 
should be noted)--and, in general, thus presents a considerably more balanced 
view of the situation facing ISDN today, than might otherwise be available. 
Actual "sales," for example, of ISDN lines (the local loops mentioned in 
Chapter 1), are reported to the degree that Probe is able to ascertain such 
information, and Table 1 illustrates one such tabulation, compiled and 
extracted from individual references in issues over the period January 15,1988 
to March 15,1989. **  

* This is not meant to be an inflammatory statement, although it could, no 
doubt, be interpreted that way. What we are trying to say, simply, is that 
discussions of new technology are not usually helped by introducing 
theoretical arguments; however, they are always helped by using practical 
illustrations, and this should be done more often than it apparently is today. ** Probe ISDN Report was a monthly publication through September 1988. 
Beginning in October it became a semimonthly publication; thus, some 17 
issues are represented in the list in Table 1. 
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Table 1

Compilation of ISDN Sales, Taken from Probe ISDN Report,
January 15,1988-March 15, 1989

Date of Mention Number of Lines
in Newsletter Company Reported / (Note)

January, 1988 Tenneco -- (1)
Shell -- (1)

March Commonwealth
of Virginia --

June 3M -- (2)

July AT&T Bell Labs 9500

August Microcom 60
U.S. Air Force

(Mather AFB) 200

September M.I.T.
Univ. of Arizona

October Motorola

November Traveler's Insurance

December City of Fresno

February, 1989 GSA (U.S. Gov't)

Notes

(1) Elsewhere, reported to be 5,000 each, or 6,000 for Shell
(2) Elsewhere reported to be 3,165
(3) Number of telephones = "several hundred"

11

14,800 (3)

12

100

114,000

t



Cumulative Number of Lines to Date 

Quite obviously, a quick glance at Table 1 reveals that any attempt to 
get really solid numbers on ISDN lines in place, to date, is significantly 
hampered because so many gaps exist in presently published (or at least 
openly published) information. On the other hand, Table 1 does give 
significantly more information than we have seen elsewhere, and if the data 
are even reasonably reliable, they can be used to show a trend. 

Now, we introduce the item that had the ISDN world buzzing during 
1988, namely, the statement that "...by year end 1988 AT&T will have deployed 
almost 200,000 ISDN lines to commercial customers served via 54 RBOC 
COs..." 6  [i.e., Regional Bell Operating Company Central Offices]. Probe 
reported this statement as originating from "...a rather casual remark by 
[AT&T] Network System's VP of Marketing and Customer Operations, 
William Marx...,"7  presumably at a press conference held sometime prior to 
March 15, 1988. From this information, it is possible to ascertain at least three 
additional pieces of data: 

1. Examination of whether or not the 200,000 lines are correct as of 
last year; 

2. If not, how close would the correct number be to 200,000; and 

3. Are these actual ISDN lines, with digital telephones (or some 
other digital instrument) on the ends of them--or something 
else that so far we "don't know about?" 

To find even partial answers to these questions it was necessary to 
probe further, so we decided to do a bit of investigating on our own. First, of 
course, we carefully reviewed all of the remaining issues of the newsletter we 
have been discussing, compiled the list in Table 1, and made note of the fact 
that, until the announcement of the GSA "sale" in the February 1, 1989 issue, 
Probe's year-end line count was just under 36,000, including (they said), trial 
as well as commercial lines.8  Second, we reviewed all available copies of a 
second newsletter, ISDN News, 9  for corroborating evidence. And finally, not 
wishing to take either of these sources at face value, we made a few phone 
calls of our own--(i.e., again, after searching in vain for data on this subject 
virtually everywhere else). 

Fortunately, this move provided us with the information we were 
seeking. Was 200,000 the correct number for lines in place at end-1988? No, 
unfortunately, it was not. Instead, the number was considerably less than 
50,000--i.e., less than 1/4 of AT&T's announcement earlier in the year--and of 
those lines, at most half were actually in place." 
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This exercise, minor though it was, was illustrative of the fact that in 
order to "...get behind the technology, the hype and the motherhood 
statements that proliferate the ISDN scene today..." (as quoted from Falconer 
earlier in the report), one must do some real digging, as well as questioning of 
what is reported. As we will see in a moment, this applies to usage as well as 
lines in place. For the time being, however, there is another element related 
to the counting problem that is also important. 

CPE i.e. Customer  Premise Equipment)...Or, "Are  Digital  Tele hones 
Actually Connected to these Digital Lines...?"  

The answer to this question, we have found, is even more difficult to 
ascertain from readily available material than number of lines themselves. 
Again, however, enough bits of information are available (perhaps we should 
say 'scraps') to put this topic into a context of real controversy. 

One further example will illustrate this point. In Probe's reporting of 
one particularly interesting instance of an ISDN sale, at the University of 
Arizona in Phoenix (see Table 1), they also mentioned that the University's 
purchase of digital telephones would be in the range of "several hundred." 
(Probe ISDN Report, September 13, 1988, p.4). However, in the same article it 
was revealed that the ISDN 'line sale' to the University was some 14,800, 
perhaps even going to 17,000 eventually, and involved extensive installation 
of fibre optic systems throughout the campus. 11  What we are left with from 
these information items, is a massive "contradiction"--that is, if thousands of 
digital ISDN lines are to be installed but they do not have digital instruments 
to talk to, what, then, are these lines going to be used for? Perhaps we could 
answer this by saying, "Well, of course the D channel can still deliver calling 
number ID" [for example]..."it just wouldn't be delivered to an 'integrated' 
digital instrument. Furthermore, the other B channel [assuming installation 
is being carried out with 2B+D lines] can be used for data transmission--just as 
the CCITT had in mind when it agreed on the basic rate standard..." 

Unfortunately, we believe very little, if any, of this scenario. Why? 
Because (as is now becoming almost universally accepted), data on ISDN is 
not what participants in the CCITT decision-making process thought it was 
going to be. Instead, data use on ISDN is almost nonexistent so far, for many, 
many reasons, at least some of which we describe in this report. For the 
moment, however, the basic problem for data users is that ISDN represents a 
technology that is, literally, both too little and too late. It is too little, because 
data use has leaped far ahead of basic rate ISDN capabilities, into the tens of 
megabits  per second range, not tens of thousands of bits per second available 
over ISDN lines. Moreover, it is 'too late' because, at the other end of the 
speed range, sophisticated modems have made possible absolutely incredible 
use of "plain old analog telephone lines" for massive data communications 
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tasks--far beyond, in fact, a whole generation's worth of nay-sayers who (still, 
it is interesting to note) decry the 'fact' that "the telephone system is analog, 
so it can't transmit data efficiently." 

This statement, of course, is utter nonsense, and it has been for many 
years. Instead, with  sophisticated modems, enormous and even 'vast' 
amounts of data are transmitted daily, throughout the network, over both 
public and private (analog) telephone lines. If one has even the slightest 
doubt of this, all they need do is consider, carefully, the recent remarkable 
growth in facsimile machine sales and usage--all of which (or certainly most 
all of which) generates digital traffic that is destined for transmission between 
machines connected to analog telephone lines--thus requiring, of course, 
many analog/digital and digital/analog conversions along the way. 

Returning, then, to the question of digital instruments connected to 
ISDN lines, we are left with a quandary: 

Either (a) the lines have been sold anticipating that digital instruments 
will follow some time in the future; (b) there is no intention on the 
user company's part to convert all of its present analog telephone sets 
to digital instruments; or (possibly) some combination of the above, 
say, a wait-and-see approach, looking to the possibility that other 
suppliers will be available before long for all or at least a large part of 
the required CPE (i.e., terminal equipment). 

From the data available to us at the present time, it is impossible to 
determine, indisputably, which of these scenarios is the correct one. One can, 
however, reason that there probably are a combination of reasons for lines 
exceeding instruments in many cases--and, moreover, questioning whether 
ISDN, 2B+D, basic rate lines are actually involved in many of the so-called 
'sales.' 

ISDN and Centrex 

We have made this last statement for two reasons. First, as has now 
been quite widely reported, virtually all of the companies taking up ISDN so 
far--especially those such as Tenneco, Shell, and 3M that have ordered lines 
in the "low thousands"*--are large, and most often very large, Centrex 
customers. They have, thus, contracted for ISDN lines as part of long-term 
contracts for Centrex--that is, in order to maintain pricing for those services 
over periods as long as ten years. Since this is the case, it is reasonable to ask, 
"Was Centrex or was ISDN the primary motivation for these sales?" 

* Again, Table 1 gives some of these details. 
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Second, of many other reported sales of ISDN, additional digging 
reveals that, instead of real, 'substantial,' commercial sales such as those in 
the thousands-of-lines category, actual takeup is in fact no more than 
additional 'trials,' disguised (if we may put it that way) as 'commercial sales.' 
To see this, we record in Table 2 an additional compilation, this time taken 
from ISDN News, the other newsletter we mentioned previously. Here, as is 
easily seen, many of the sales are in the 6-line to 25-line category, and since 
the companies represented are usually very large, this can only be reasonably 
interpreted as additional situations where users are willing to invest modest 
amounts of money to see whether or not something works--but are reluctant 
(if the evidence is valid) to commit themselves to any more than that, at the 
present time. 

This, obviously, is a reasonable and propitious decision to make on 
these companies' part. In other words, because ISDN has had a good deal of 
trouble getting started, it seems only reasonable to invest a modest amount of 
money in attempting to find out what's involved--in terms, of course, of 
what new pieces of equipment are required, how much they cost now, how 
much they will cost in the future, etc., etc.--all, it must be recognized, in 
addition to answering the crucial question, "What will it do for us, and is it 
worth any new investment?" 

What we see, then, from these data, is that there is a vast range of 
responses to ISDN already appearing in the marketplace. On the one hand, 
companies such as Tenneco, Shell and 3M (who are "reported" to have signed 
on for 3,000-5,000 basic rate lines) suggest an early adopter side of the picture, 
while other companies (e.g., Prime, DEC, Suntrust, Contel, Hayes, Microcom, 
Travelers, City of Fresno, Hershey, etc.) are more conservative in their 
approach, agreeing, yes, to try out a few lines (often, again, as part of a move 
to a new digital Centrex system), but only  a few. Finally, there are the skeptics 
who--so far at least--want nothing at all to do with ISDN at the present time, 
and are adopting very much a wait and see attitude. 

It should not be surprising that, for the time being, this latter is the 
largest group--but that is not our point. Our point is, that there must be 
another reason why a few companies have indeed chosen to buy on to large 
quantities of lines at the outset--and there is. If we look, for example, at the 
cases of Tenneco and Shell in more detail, we find the following: 

Southwestern Bell has already filed custom tariffs for ISDN 
Centrex for Tenneco and Shell Oil Company. For the most part, 
these tariffs itemize line card, base system, modem pool, line 
facilities and other charges generally associated with Centrex; B 
and D-channels and ISDN in general are barely mentioned. In essence, 
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Table 2

Compilation of ISDN Sales, Taken from ISDN News,
August 3, 1988-March 1, 1989

Date of Mention
in Newsletter Company

Number of Lines
Reported / (Note)

August 3, 1988

September 14

September 28

October 12

October 26

November 23

December 7

December 21

March 1, 1989

Note

3M
Tenneco
Shell
AT&T Technologies
AT&T Network Systems

Rockwell

Prime Computer
AT&T Network Systems
DEC
Suntrust
Contel
Hayes Microcomputer

WATS Marketing of
America

American Transtech
(AT&T subsidiary)

McDonald's

City of Fresno

Shell

Hershey

3,165
5,000
5,000 (1)
1,000
2,300

1,200

25
370

6
25
50
10

800

6,000 (1)

50

(1) As indicated, Shell is reported as ordering both 5,000 and 6,000 lines.
Correct number is unknown at this time.
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the ISDN tariffs are long term volume discount Centrex agreements. 12  
(Italics our own). 

This article then goes on to say: 

The Southwestern Bell tariff philosophy is an example that is 
likely to be pursued in jurisdictions where Centrex and other 
selected services have been deregulated. Here the operating 
companies will be able to circumvent the public utility 
commissions by layering ISDN on top of the deregulated service 
tariffs that are subject to minimal review. 

In other areas, however, where detailed, cost-based tariffs are still 
the rule, carriers can be expected to file separate ISDN tariffs... As 
an example, Illinois Bell's ISDN tariff is like a "Chinese menu" 
from which a user can order a few B-channels or an entire 
panoply of ISDN channels and services. While it is generally 
expected that an ISDN line will be 1.2 to 1.5 times the cost of a 
non-ISDN line, pricing and availability will vary among 
operating companies. If the user plans to make full time use of both 
B-channels these economies may be quite attractive.13  (Again, italics 
are our own). 

In a sense, then, we have come full circle in assessing the rationale for 
at least some of the large ISDN orders to date, if, indeed, not all of them. That 
is, instead of ISDN being the primary motivation, or in fact even one of the 
primary motivating factors, it is seen that it (i.e., ISDN) was accepted by these 
user companies as part of an especially attractive Centrex package put forward by 
the local telephone company, on a deregulated basis. Since the possibility of 
doing this varies from jurisdiction to jurisdiction in the U.S., it stands to 
reason that large orders would congregate in those areas where more 
liberalized rules apply, and be less likely to occur where cost-based tariffs are 
required. Analysis of the data show, that this is indeed what has happened in 
the takeup of ISDN, to date. 

1B+D vs. 2B+D 

The next area of contention, not unreasonably, is "How are companies 
actually using ISDN, today?" To answer this question we first go back to an 
earlier scenario in which voice and data are actually required together, at a 
single desk or operator position, simultaneously. There are in fact many 
instances of this in the business world, including, probably, the majority of 
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uses of incoming WATS. In addition, virtually all of the earliest uses of 
computers and communications for, for example, online airline reservations, 
included some component of simultaneous voice and data--e.g., reservation 
booking agents themselves, of whom there are many in the airline industry. 

What we see, then, is that simultaneous voice and data is not new. 
However, what must also be recognized is that these are special purpose 
situations--as are all telemarketing, reservations, teleshopping, and other 
similar activities--not general purpose, at-everyone's-office-desk situations. 
Furthermore, as a general rule the computers and networks being used for 
these applications are designed around the applications, and purpose-built for 
them. In other words, voice communication serves its function (e.g., to 
communicate with the public), data serves a separate purpose (data base 
access), and "never the twain shall meet." 

It is into this domain and this context that ISDN has been thrust. And, 
quite naturally, companies are willing to accept the "extras" that it has to offer 
(such as, for example, provision of calling number ID), but are quite 
unwilling to give up what they already have by way of data communication 
solutions, unless ISDN can do it better, cheaper, or both. 

So far, as we have said, this has not been the case. As a result, the 
bottom line of ISDN use to date, is 1B+D, not 2B+D. Why? Because, simply, 
all that companies are using it for, for the most part, is calling number ID, or 
ANI, Automatic Number Identification. This is good for telemarketers, of 
course, and according to most reports we have read they are enthusiastic 
about ISDN, or at least ISDN-equivalent services. However, again there is no 
need in these circumstances for a second B or bearer channel. Instead, voice 
comes in on one B channel, ANI is delivered via the D channel, and data use 
is carried out in the same way it has always been, i.e., via special purpose 
circuits and networks, regardless of the size and geographical scope of those 
networks. 

What we are saying here, it must be clearly noted, is that there may, in 
the future, be a real, genuine use for two B channels and one D channel at 
everyone's desk. For the present, however, data users do not see a need 
(again, for the most part), to transmit data from their own premises, down a B 
channel into the telephone network, and then back again to their own 
computer. Instead, their logic is, connect the terminal to the computer 
directly, and use the telco-delivered ANI simply as an instantaneous and 
automatic look-up key to locate the caller's file in the online data base. This, 
obviously, is a legitimate and highly-desirable use of ISDN and ISDN-like 
services. 14  However, as we have described it does not require, nor can it use 
very well, 2B+D service. Why, then, should users be required to pay for a 
service they don't need? 
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NYNEX's 1B+D Tariff 

In February of this year, glimmerings of an industry recognition of the 
situation described above began to appear. In an announcement in its 
February 15,1989 issue, Probe reported the following: 

Restating its plans to introduce Basic Rate ISDN tariffs in 2Q89..., 
NYNEX [i.e., one of the seven Regional (Bell) Holding 
Companies or RHCs] released more information concerning the 
offering at a recent meeting... According to information in a 
recently completed market study by NYNEX subsidiary BIS 
Mackintosh, the RBOC will most likely offer 1B+D ISDN, rather 
than the CCITT standard 2B+D offering, in its Northeast region. 
The study also recommended some novel pricing policies, 
mostly under-cutting the rates offered by Illinois Bell last year 
and several customer-specific pricing arrangements currently in 
force by Southwestern Bell, Bell Atlantic and other RBOCs. 

The study was based on what current NYNEX customers said 
they would be willing to pay for ISDN services... From this 
information, BIS Mackintosh concluded that NYNEX could serve 
70% of its customers by deploying 1B+D. 15  (Emphasis our own.) 

From this news item it is easy to see that the 1B+D vs. 2B+D problem is 
widespread--that is, it exists not only for present users but (apparently) for 
potential ones as well. This, in our opinion, should give the industry much 
pause for reflection, because until  these user needs and wants began to be 
apparent, virtually nothing was ever said by the industry itself, to suggest that 
2B+D might be "overkill." On the contrary, everything was built around  the 
notion that simultaneous voice and data would be required universally. 
Clearly, trends indicating that this is or will be the case have not yet 
materialized. 

What we are saying, obviously, is that in the end it is users and market 
needs that drive the deployment of technological innovation, not the other 
way around. In those happy circumstances where the two forces mesh, as in 
the development of PCs, for example, both users and the technological world 
gain equally. When this is not quite the case, however, users have the final 
say, and it is up to industry, as has NYNEX, to adjust its products and services 
accordingly. 

19 



Alternatives to ISDN 

We now come to perhaps the most intriguing part of all of the ISDN 
saga, namely, the fact that alternatives to ISDN exist for, if not all, certainly 
almost all, of the ISDN potential services currently identified. Simply put, 
not only is end-to-end ISDN in a state of flux at present, but individual line 
ISDN (of either its 2B+D or 23B+D variety) is also at risk, simply because, in 
the U.S. and Canada at least, there are other ways to provide these or 
equivalent services. 

As we have seen in the case of 1B+D vs. 2B+D service, at least one 
telephone company (NYNEX in that case) has begun to ask the right questions 
of users, as well as attempting to under stand real situations, and users' 
perspectives on new technology as it applies to them. 

Similarly, the case of alternatives has caught peoples' attention and 
again at least one carrier has responded--this time MCI. A recent 
advertisement by this company tells the story far better than we can, so we 
reproduce this ad in its entirety on the following three pages. Note, here, that 
the ad does take up three full pages (at least in the versions we've seen), 1 6  
and always starts and finishes on the right-hand (odd-numbered) page in the 
magazine. This means that MCI has taken great pains to catch every reader's 
attention, and introduce them to the fact that yes, if ISDN develops MCI will 
be ready--"however,..." if users are interested, they can get virtually the same 
thing as ISDN, without spending ISDN premium charges, without having to 
use all-digital local loops if they don't need or want them, without having to 
upgrade to digital instruments, etc., etc. In other words, the key element in 
assessing whether or not ISDN will make it in the marketplace, is whether or 
not there are effective alternatives, and we see from this illustration that 
there are--across the board. In fact, one of the earliest, consistent criticisms by 
users concerned the fact that ISDN did not appear to offer anything really new 
at all, that is, anything new that could not be accomplished already, including 
ANI, end-to-end digital, switched digital, etc. Perhaps more than anything, 
this has caused great consternation among ISDN advocates, and has led to 
comments such as those quoted earlier in this report. 

Applications  

All of the above appears, of course, to be explosive, and potentially very 
damaging to ISDN's case. In the area of applications, however, a great deal is 
being done to establish, for the future, situations that have at least a potential 
for success. In order to do this industry forces as well as users have banded 
together in the U.S., under the sponsorship of the National Institute of 
Science and Technology (formerly National Bureau of Standards, NBS) to 
identify and then develop applications specific to ISDN. 
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If you 
haven't made 
up your mind 
about ISDN... 

Figure 1 Recent Advertisement by MCI Communications Corporation 
(Note: in original ad, full page is black with above 

writing in white--and next page is the same). 
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now you 
don't have to. 

Figure 1 Recent Ad by MCI, continued (also, next page, 
ad concluded) 
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Let us show your 
0 MCI Communications Corporation, 1989. 

ISDN isn't an all or nothing proposition anymore. 
Not if you choose MCI.® 
Well let you decide between ISDN and ISDN-equivalent services. So youll have 

an opportunity to get all the benefits of ISDN, or take on ISDN-like services that 
require less of an investment but give you the same results. 

MCI was built on the premise that our customers have the right to choose. MCI's 
Global Network continues to provide our customers with that option. Whether you 
need all ISDN has to offer, ISDN-equivalent services, or a combination of both, you can 
get started here. 

Make the right choice. Your own. 

MCI ISDN 
MCI has integrated ISDN technology 
into all aspects of our network infrastruc-
ture. Right into our digital switches. Our 
network is fully CCS7, with digital trans-
mission and intelligent data bases. 

When you get ISDN from MCI, you 
get several things. Efficient, enhanced 
network access, improved network man-
agement capabilities, and new informa-
tion services and functions, such as ANI. 

All this is to ensure ISDN will pro-
vide economically 
justified solutions for 
your requirements. 

In addition, 
we're working in 
cooperation with 
equipment vendors 
to make ISDN 
compatible with 
all types of CPE, 
to make your 
job easier.  

Equivalent Services 
If ISDN technology doesn't figure in your 
present plans, MCI has developed some-
thing that will. We've provided you, once 
again, with a choice by bringing you 
services that have ISDN-equivalent 
features. 

They  are MCI services available 
today that give you ISDN benefits with-
out investing in the vvhole package. For 
example, we're the only company that 
will deliver ANI via inband signaling. 

And our Two-Way 
Access allows shar-
ing inbound and 
outbound traffic on 
the same dedicated 
circuit. 

The best part is 
that you can focus on 
specific ISDN-like 
services as you need 
them, vvhile your 
plans for ISDN evolve. 

Customer 	 MCI 	 MCI ISDN- 
Requirement 	ISDN 	Equivalent Services 

Integrated Access 	Primary Rate 	Digital Gateway 
to Multiple 	Interface 
Services 
Shared Circuit 	Call-by-Call 	Two-Way Access 
Usage 
Calling Number 	D-Channel ANI 	Inband ANI 
Deliver-y 
Switched Data 	Switched Digital 	Switched 56 And 
Transmission 	Transmission 	Digital Recon- 

figuration Service- 
Network 	 MCI INMS' s" 	MCI INMS' Digital 
Management 	B-Channel 	Reconfiguration 

Control 	Service 

So make the choice thaes best for your business. And well always make sure you have a 
choice to make. 

MCI®  



The mechanism for this has come by way of two committees of the 
North American ISDN Users Forum, "...a group initiated by the National 
Bureau of Standards, the Association of Data Communications Users 
(ADCU), Bellcore and the RBOCs, with the intent to define and develop ISDN 
applications..." (Probe ISDN Report, May 15, 1988, p.3). According to this 
report the group was formed in February 1988 and by May had some 300 
members, of whom 138 were users, and 173 were vendors. 

The two committees established by the Users Forum were the ISDN 
User's Workshop (IUW), "...made up of users whose main goal is to outline 
the types of applications that they feel ISDN should support..." and the ISDN 
Implementors Workshop or IIW, "...manufacturers and service providers 
who will work to develop specifications which support those applications and 
also ensure interoperability among ISDN offerings." (Ibid.). The report also 
goes on to indicate that NBS (i.e., now NIST) is to provide administrative 
support for both committees, that the first meeting of the IUW would be in 
June 1988, and that of the IIW in July. 

Since those initial startup activities, these two committees have been 
meeting regularly, on about a 3-month basis in the case of the Users' 
committee. Reports have come along steadily, curiously, to indicate that user 
interest in the "Users' Committee" has substantially declined over time--e.g., 
one recent meeting was reported to have been attended by only 36 users out of 
a total of 320, the rest, obviously, being industry representatives. 17  The list of 
user-initiated potential applications has grown, however, as well as being 
"pruned down" by the deliberations of IIW committee members. In August, 
for example, the IIW was reported to have pared down the IUW's initial list 
of about 100 applications to five key ones, as follows: 

• Universal Financial System Access: providing the necessary 
protocol conversion and gateway functions to allow users on 
multivendor networks access to specific financial databases; 

• Incoming call management: 	identifying the caller's 
telephone number and automatically displaying the caller's 
records [e.g., ANI, etc.]; 

• Automatic call-back: allows users to store caller's numbers 
when lines are busy and then redial them; 

• Encryption: end-to-end encryption of voice or data which 
would also support audio teleconferencing arrangements...; 

• Addressing: establishment of an addressing scheme 
associated with service access points to identify origination 
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and destination of information and allow services to be 
dynamically selected. 18  

As we indicate, these five were identified as key toward the end of last 
year. Since that time both committees have continued to operate, with 
several meetings each. However, many problems remain with all these 
applications, not least of which are the result of industry's seeming 
unwillingness to really provide "user-transparent ISDN"--the situation we 
describe next. 

Contrarier and Contrarier--The Problem of Alice in Wonderland 

Further complicating the ISDN/Centrex sale is that for now, 
whoever supplies the central office will, by default, also provide 
the customer's terminals. Northern  Telecom 's  ISDN CPE works on 
Northern's ISDN COs, and the same is true with AT&T and Siemens. 
There are reports that Fujitsu is the only ISDN CPE vendor 
making terminals that are transparent to the various COs. Thus 
in the early days customers of ISDN Centrex must be willing to 
accept a limited range of alternative CPE suppliers. So much for 
universal standards! 19  (Italics our own). 

So much indeed, we say, for the above quotation is discussing the fact-- 
(quite ironic it seems)--that regardless  of the enormous amount of discussion 
of standards vis-a-vis ISDN, perhaps the most crucial part of standards of all, 
to a user that is, is being able to plug any legitimate device into the wall socket 
and having it work. After all, this has been the hallmark of 
telecommunications for decades--at least, within a country--and in North 
America's case in both Canada and the U.S., together. Now, however, right 
in the midst of lip-service agreements that standards are crucial, three of, if 
not the three, most important manufacturers continue to provide their ISDN 
equipment with proprietary protocols, completely negating users' freedom to 
choose what most suits their needs. 

Of course, it might always be remarked that this is precisely the method 
IBM used originally to gain such a foothold in its computer and 
communication network base--i.e., proprietary protocols, its own terminals, 
SNA (Systems Network Architecture), and so on. On the other hand, it can 
also be remarked that opening the market to others--that is, not only other 
manufacturers but more importantly software developers--gained IBM a great 
deal more than it could possibly have accomplished itself in the case of the 
PC. With proprietarY approaches, therefore, there are definitely two sides to 
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the question, and our own view is that ISDN is, each day, jeopardizing its 
existence even more, without compatible, universally acceptable standards for 
central office, PBX, and customer premise equipment. Presumably this will 
come eventually, but until it does, our suggestion is that users will continue 
to be unimpressed and unmoved with ISDN technology. *  

Summary  

We have discussed a large number of issues in this chapter, but as we 
indicated at the beginning of our report, all we can hope to do in this 
preliminary review is touch  on important topics, not explore them in depth 
or in detail. Indeed, we have now seen many, very large and comprehensive 
studies devoted to this important topic, but of course they are proprietary, and 
not available to the general public except, in some cases, for very large fees. 
The purpose this report is intended to serve, therefore, is to introduce some 
of the crucial user-related problems and opportunities of ISDN to a wider 
audience, in order to put its development in a better, more balanced context 
than it has been in the past. Further studies, as we describe later, will need to 
be devoted to specific cost and pricing concepts--particularly in the specific, 
Canadian context--as well as to more detailed and explicit analyses of ISDN 
and its alternatives, "more real" applications as they begin to evolve from 
IUW and IIW committee deliberations as well as active users, and many 
other so-far-unresolved issues, including standards. In the meantime, we 
turn in the next chapter to a v er y  early, (very risky in fact), attempt at 
forecasting. This step was not required in our statement of work, it should be 
noted, but our inclination is to say, if we were reading this report, what would 
we want to read? Thus we are willing to go out on a limb somewhat, on the 
basis of what we know now. However, it should not be assumed that this is a 
thorough analysis, and it is expressly put forward as a preliminary view. 

It may be noted in passing that although the quotation at the beginning of 
this section is from May 1988, in May 1989, one year later, virtually nothing 
had changed on these matters. Interested readers may wish to explore this 
further by reviewing Michael Finneran's article, "ISDN Won't Sell Without 
Standards," in the May 1989 issue of Business Communications Review. 20  
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III ISDN IN THE U.S. AND CANADA IN THE EARLY- TO 
MID-1990s: A PRELIMINARY VIEW 

One of the lessons we have learned since we began studying the growth 
of new technology is that often, products and services take longer to grow and 
develop than one expects. Particularly, it seems, this is true in those instances 
in which "connectivity" of one sort or another is involved. 

Unfortunately, of course, connectivity is what telecommunications is 
built on. What this means, therefore, is that just as the value of any one 
individual telephone increases as the number of parties its owner can connect 
with increases, just so does the value of an individual device stay  low, if there 
are few others with whom to communicate. 

In connection with this phenomenon, for many years analysts and 
others have talked about reaching a point of 'critical mass' in connectivity 
situations. Unfortunately, critical mass is a hard concept to quantify, track, 
validate, and verify, so we are not enamoured with it. On the other hand it is 
equally true that, without some type of incentive that makes sense to an individual 
user, growth cannot occur at all. 

We have spent many years studying these types of problems, and over 
the course of this time have collected and catalogued the growth of many new 
services, all the way from the telegraph and telephone in the 1860s and 1870s 
to facsimile, television, VCRs, microwave ovens, LANs and data 
communications in more recent times--among many other products and 
services. Some of these, such as television, computers, VCRs and personal 
computers, grew extremely rapidly in their early days, while others grew 
considerably more modestly, but still steadily, such as the telephone. 

There is no need to go into great detail on these matters in this report. 
It is instructive, however, in the context of ISDN, to examine what has 
happened in certain cases, and what has clearly not happened in other cases. 

Figures 2-11 review briefly some of these data. 21  In the first chart, 
television, we see that after the Second World War there was an incredible 
pent-up demand for such a service--the technology was ready, business was 
ready, and consumers were ready. As a result, television grew at what was at 
that time an unprecedented rate, reaching between 25 and 30 million 
receivers in use in the United States in the short span of eight years from the 
beginning of full service, to over 40 million sets in use within 12 years. As 
well, this was such a rapid increase that by that time, 1958, relative saturation 
had already begun, and growth had declined to just over 5%/year between 
1958 and 1968. 
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By contrast, telephone service in its early days (Figure 3) grew much 
more modestly, averaging 50 percent per year over its first ten years vs 
television's almost 200%/year over ten years, and telegraph service (Figure 4) 
grew even more slowly, averaging some 13%/year over its first ten years of 
service. 

Interestingly enough, automobiles and computers (Figures 5 and 6) 
match reasonably closely with telephones and television at their 10-year 
stages, averaging 50%/year over ten years and 210% over ten years, 
respectively. And in more recent times (Figures 7-11), VCRs, cable television, 
pay television, personal computers and local area network revenues show 
similar patterns. 

As might be expected, however, not all new products and services are 
accepted in the real world quite so enthusiastically as these have been. 
(Figure 4 hints at the problem, since telegrams have been on a consistent and 
steady decline for over forty years and are still continuing their downward 
trend--since so many other means of communication, particularly the 
telephone, are quicker, easier to use, more effective, more efficient and 
cheaper.) On the other hand, especially in recent times (i.e., nominally the 
last twenty years), some new products and services have not even gotten off 
the ground in the marketplace, despite hundreds of millions of dollars being 
spent on them. 

In this context it is perhaps inevitable that we would suggest 
Picturephone® as the classic case. After what is reported to have been an 
expenditure of at least $500 million, if not more, including a great deal of 
market research and market testing, this service was brought to the public in 
1970 and thereafter very quickly abandoned, simply because, even after all the 
research, no one wanted it. Picturephone, though, is by no means the only 
example of such failures. On the contrary, the world has now seen a very 
large number of such situations, including Prestel in the United Kingdom, 
Bildschirmtext in the Federal Republic of Germany, Telidon in Canada, 
Federal Express's ZapMail as well as other services in the United States, and 
many more. All of these, without exception, have had enormous amounts of 
money poured into them, often by telephone companies and telephone 
administrations. What we see, therefore, is that such institutions are by no 
means invincible. Instead, one might suggest, they are all the more 
vulnerable because they are often less able to cope with the vagaries of the 
market and the unresponsiveness of consumers when they don't get what 
they want--i.e., less able to cope than other firms and institutions, in more 
competitive industries. 

Be that as it may, though, it is the telephone industry that has brought 
us to where we are now with ISDN, and it is that industry that needs to sell 
the concept more effectively and more realistically if it is to develop at all. 
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We say this because, quite obviously, users today are not enamoured with 
technology (if they ever were), and it will thus take concrete applications, 
priced below what people are paying now, for real growth to occur. 

The reader may remember, for example, that we emphasized in the last 
chapter a particular quotation that read, 

"...it is generally expected that an ISDN line will be 1.2 to 1.5 
times the cost of a non-ISDN line... If the user plans to make full 
time use of both B-channels these economies may be quite 
attractive."22  (As before, italics are our own). 

However, both B-channels are not being used, as we have seen, and these 
economies are thus not being realised, leading to the obvious conclusion that 
users would be well advised to think carefully about spending extra money 
(20% to 50% more than their present lines, according to the above and many 
other reports), unless they are convinced that those expenditures are giving 
them at least one hundred percent, or more, in extra benefits. (Bear in mind, 
of course, that we are here discussing only incremental line costs. In addition 
to these, NT1, NT2, terminal and other costs must be added, increasing the 
1.2-1.5 factor substantially.) 

Moreover, there is, again, the problem of competition among service 
offerings. If, for example, MCI or some other carrier offers in-band ANI over 
analog or TI channels--and that is exactly what the user wants and needs, 
nothing more, nothing less--it is unlikely that that service would not be very 
competitive with ISDN, and, quite possibly, much cheaper. 

Similarly, the notion that a single plug in the wall will save users from 
having to run additional wiring and cabling for their computational needs, is 
falling short of expectations, because (amazingly enough), users don't seem to 
be concerned about more wires, especially if networking software and other 
"handy items" come with it. *  This suggests that having 64 kbps available 
from the same plug as the telephone, may not be as exciting to users as the 
CCITT thought it would be. 

Note again, in this context, that Figure II showed local area network (LAN) 
revenue reaching $1.5 billion in the U.S. in 1987, from only $62 million 5 
years earlier. This is a very substantial growth rate, and it is continuing now, 
unabated. 

36 



Then, there is the problem of Ti and T3. These services, high-speed 
and very high-speed digital connections respectively, *  have been growing at 
enormous rates in the U.S. as well as Canada," because as digital services 
exactly comparable to what the telephone industry itself uses, they can be used 
for both voice and data, interchangeably, and with intelligent multiplexers 
users' flexibility in setting up networks has been enhanced many fold. 
Moreover, in contrast to ISDN, Ti and T3 are less expensive than previous 
analog alternatives, by very wide margins. It is thus not surprising that they 
have developed rapidly in the marketplace of large, sophisticated users--that 
is, the very same audience that ISDN was assumed originally, to be especially 
attractive to, most often via Centrex. 

Medium and Small-Sized Buyers and (Perhaps) Residence Markets  

Finally, we come to the question of whether or not it really is the large 
users who should be targeted, or whether ISDN is really for medium and 
small users. In this context we have been particularly taken with the 
previously cited article by Michael Finneran (Ref. 20). This author has, in 
times past been very bullish on ISDN, and he still is to quite an extent. (See, 
for example, "ISDN: A Time for Faith,"23  as well as the beginning of the 
article we are discussing now). Nevertheless, he is also having to come to 
grips with the fact that the concept is not catching hold as dynamically and 
dramatically as he might have hoped it would, and is recognizing the same 
issues we have been discussing in this report. As a result he is writing very 
well these days, and we are inclined, since we can't at all say it any better, to 
relay several recent paragraphs, as follows: 

If ISDN's So Smart, Why Ain't We Rich? 

While we can get many of ISDN's capabilities in digital PBX's 
and Ti  muxes, we can't put these expensive devices in 
everyone's home or office. Since ISDN will be deployed in the 
public network, its capabilities will be available anywhere there 
is access to the public network. Digital PBXs and Ti  networks 
will provide communications capability for large business or 
government organizations, while ISDN will support intra- and 

Ti  operates at 1.544 megabits per second and accommodates 24 voice 
channels encoded at 64 kbps each. T3 is equivalent to 28 T1s, or 672 voice 
channels. ** T3 is not yet available in Canada. Ti is, however; Megaroute and 
Megastream are Telecom Canada's high-speed digital services, while CNCP 
calls its equivalent services Mach III and, to a certain extent, Econovoice. 

37 



extra-company communication, as well as the possibility of 
business to residence digital connectivity. 

In this sense, ISDN really will provide something that does not 
exist today--a universally available, general-purpose, software-
controlled, high-speed digital transmission system. The bad 
news is that ISDN poses a nasty marketing problem: It is very 
hard to explain why anyone needs a universally available, 
general-purpose, software-controlled, high-speed digital 
transmission system--particularly since people seem to be living 
their lives quite well without one. 

The most interesting comment I have heard recently on this 
problem was in a speech by Dr. Michael Hammer, formerly of 
MIT: The hallmark of an important new technology is that it 
provides a solution to a problem that you didn't know you had. 

ISDN will give us the ability to do something that we could not 
do before, and on a very large scale. But how do you sell 
somebody something that they don't know they need? 

The first step in selling ISDN to a corporate telecommunications 
manager is to recognize that the buyer is technically 
knowledgeable and informed. Today's ISDN marketing typically 
deals with hazy application concepts rather than hard facts. It's a 
mistake to assume everyone sees the logic of ISDN's design, 
agrees with the approach and is now concerned only with 
finding applications. 

The sales pitch has to be logical and intellectually satisfying. 
[Emphasis our own]. The potential buyer has to be able to justify 
ISDN on a business--not just a technical—basis. ISDN visionaries 
have leapfrogged the logical arguments and gone straight for the 
emotional appeal. Why is ISDN better than buying a PBX or a T1 
multiplexer? If ISDN is going to be cheaper, which components 
are going to be cheaper? Since the answers to those questions are 
hard to find, ISDN marketers have not been able to take most of 
the buying community with them. 

A small number of users have caught on to the ISDN idea, but 
most have bought on the basis of some important, short-term 
benefits. The greatest interest in ISDN comes from Centrex users 
who want to put enhanced station equipment on their Centrex 
systems just like they can on a PBX. 
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These users are not buying "ISDN," they are buying digital hold 
buttons. The fact that the hold buttons use an internationally 
defined protocol does not mean a whole lot... The user is buying 
the "what," not the "how." 

ISDN visionaries have distanced themselves from the buying 
community. They now have to go back to corporate 
telecommunications buyers and convince them that something 
important is going on and they should get involved. 

We have taken the liberty to reproduce this very long quotation 
because it's important, and it's current. After all, as we have said, Finneran 
has been and still is a strong supporter of ISDN, in contrast to many who 
have been critical for some time. What is significant about the quote, 
therefore, is that the problems ISDN exhibits today can no longer be ignored. 
It is, in other words, not "a time for faith" anymore, but a time for hard facts 
and concrete results. These, as he carefully chronicles, have been lacking up 
to now. 

Moreover, the author touches on that most crucial of all issues, that is, 
whether or not there is any  need for a "universally-available, general-
purpose, software-controlled, high-speed digital transmission system." As we 
have seen, facsimile growth and development proves that there a r e 
widespread, common-user applications of "data transmission" (as opposed to 
voice transmission). What is equally true, however, is that the ubiquity, ease 
of use, and flexibility of the dial-up network, regardless of it being analog, is 
far more important to the vast population of telecommunications subscribers, 
than the fact that the fax's digital pulses need to be converted to analog at 
some point in the transmission. Users, in other words, don't care about such 
technical details, "as long as the thing works," fits into their budget, and is 
easy to operate. 

Summary  

The unavoidable conclusion of these matters, unfortunately, is that 
ISDN is going to be a very hard sell over the next five years. After that, of 
course, it is anybody's guess at this time because (a) prices may be cut 
dramatically, (b) standards may be established to allow full interoperability 
of equipment, (c) Group IV fax may turn out to be much less expensive than 
it is now, and in fact overtake Group III on many efficiency bases, not just 
cost-per-transmission, (d) shared-screen teleconferencing may prove to be 
more attractive than present indicators suggest, or (e) any number of other 
influences. 
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.Our view, however, is considerably more modest at this time, simply 
because the technology is not being demanded by the marketplace. Our 
opinion, in other words, is colored very strongly by the notion that, if ISDN is 
so good, indicators, at least, should by now be available to suggest as much. 
The fact that such indicators are not there in large number, as yet, suggests a 
conservative future for the technology, at least at the present time. 
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IV FUTURE RESEARCH

This chapter is very short, but that is because we have very little left to
say of an expansive nature. The chapter is important though because it
stresses, emphatically, the need for further research.

Over and over in this report, as the reader will by now fully appreciate,
we have emphasized the preliminary nature of this work. The study is not
an insignificant one and our intent is not to denigrate it in any way. Yet it
must be recognized that Canadian content is essentially non-existent, many
things have been left up in the air, and no primary research at all was carried
out to reach the conclusions we have reached. Thus we may, quite logically,
be totally wrong in our analysis.

The way to solve this problem is to structure a large, significant, and
substantial research project on the subject, to come to grips with questions we
have raised, and questions we have not raised but are still applicable. For
example, what about the unique nature of telecommunications as it is carried
out today in Canada? Will this change over time and become more like the
U.S. in terms of competitive products and services, or will very much a
monopoly situation prevail for many years? Whichever way this turns, will
users in Canada respond similarly to those in the U.S., or will they react
differently? Is Bell Canada's hinted-at tariff rate of 2.0 times a conventional
analog line a better proposal for pricing than that occurring in the U.S.?
What about the possibility of special pricing arrangements on a competitive
basis, as has occurred in some jurisdictions in the U.S.? What about T1 and
T3 in Canada? What about SS7? Will Rogers and CNCP offer ISDN also, or
will they instead offer "ISDN-like" services, as has MCI?

These and many other questions are absolutely crucial to the
development of ISDN in Canada. Indeed, government agencies at both the
federal and provincial level need this kind of information, as well as federally
and provincially chartered telephone companies and others. As Finneran
says, "...ISDN is recognized as one of the most important technological
developments in the telecommunications field today,..."25 and as such it
should be treated carefully and responsibly. Analyses such as the present one
are a start, but only a start. We suggest, therefore, that much more work
needs to be done.

It is not our purpose nor is this the place to describe in detail such a
research plan. What seems reasonably clear, however, is that it should have
multiple sponsorship. Only in this way can both regulators and industry be
assured that all factors are considered, all points of view are expressed,
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analyses are carefully done, and projections are made that have high 
credibility. This in our view will give ISDN a much better start in Canada 
than it is having so far in the U.S., and thus will be worth many times over 
the cost of the research. 
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BIBLIOGRAPHY 

As readers will know by now, we have in this report concentrated on 
only a few sources to derive real, actual, "market-oriented" information on 
ISDN. As is also widely known, however, this subject area has been treated by 
many writers over the last few years and many conferences and seminars on 
the subject have been sponsored. There is thus a good deal of bibliographic 
material available, despite the fact that it generally reflects little on actual use. 

To approach this problem systematically we first went to the 
Department of Communications (DOC) library, sat down with DOBIS, the 
Canada-wide government sponsored online reference system, and asked for 
everything in the system on "ISDN." Understandably and appropriately, out 
came a long list! 

We have decided, for purposes of completeness in this report, to 
reproduce this original, abbreviated list in its entirety, just to show how 
extensive has been the attention paid to this subject matter. Note, here, that 
the intention is not to put this forward as a substitute for conventional 
bibliographic citations but as a supplement to those citations. In the course of 
our work we examined virtually all of these references, and made use of 
many of them for detailed study. Unfortunately, as we have said earlier, 
other sources proved to be much more valuable for our work, but the search 
process was worthwhile nonetheless. 

The remainder of the bibliography gives, to the best of our ability, a 
broad range of sources including but not limited to those from the DOBIS file. 
Especially important here are articles and news items from trade publications 
such as Business Communications Review, Telephony, Telecommunications and 
other trade journals, Business Week, Time and so on and, finally, newsletters 
such as ISDN Report and ISDN News that we have used extensively in our 
report. Hopefully, reference to at least some of this material will be of 
additional value to our readers, as it has been to us. 
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Statement of Work 

Preliminary.Study of ISDN (Integrated.Sevices Digital Network), 
Concentrating on Market, Economics and User-Oriented Issues 

Background  
- 

Over the past two years, approximately, the subject of ISDN has 
become very current in the telecommunications industry. As is by now 
quite well known, this new initiative is not, in fact, really 'new' at all, 
since it has been under development within the industry for many years. 
However, in a sense, word of ISDN's existence had not penetrated to the 
"outside world" until very recently, principally because virtually all of 
the work required to make ISDN happen has been of a highly technical 
nature, involving concept development, choosing among many technical possi-
bilities for implementation, engineering design and development, and above 
all standards setting by international bodies charged with those tasks, 
particularly CCITT. 

In the last few years, this emphasis on technical matters has 
gradually begun to shift. .Specifically, potential users have begun to ask 
questions such as, "What will ISDN do for me that I can't do now?" "What 
will it cost?" "If it costs more than what I pay now, why should I invest 
in new facilities and equipment just to stay . 'current with technology' ?" 
"What will happen to private lines?" "Where are the 'golden applications' 
promised for this new digital world?" and many other, clearly market and 
use-oriented questions. This change of emphasis has led to a great deal of 
confusion as to what ISDN really is, haw it fits into users' present plans 
for telecommunications use, what its relationship is to other innovations 
in communications deriving, principally, from the computer as opposed to 
the telecommunications industry, and what its status will be over both short 
term and long term time scales. 

Rationale for the Study  

The purpose of this study is to provide a preliminary view of 
these matters based on information readily available in the literature and 
on the basis of contacts within the industry. The objective is not, it 
should be noted, to do substantive original research at this time, but to 
bring together, analyze and report on the substantial amount of information 
beginning to become available on market, economics, use, applications, and 
potential user response to ISDN, as it is presently constituted. Very 
important in this context are issues such as the extent to which networks 
in North America, and in particular Canada of course, have become and are 
continuing to become digitized; U.S. experience vis-a-vis costs of ISDN; 
anticipated Canadian tariffs and rollout schedules, to the extent that 
such information becomes available during the course of the study; economics 
of and technical capabilities of ISDN as contrasted with, for example, 
computer-based local and wide area networks; how fibre fits into the picture; 
and other key, market-oriented variables. 
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Task Description  

The task description for the project is essentially, as stated 
above, to perform a preliminary, desk-research-based study of ISDN concentra-
ting on economics, market, and user-oriented questions as contrasted w-ith 
purely (or primarily) technically-oriented matters. The work shall include 
addressing such questions as the following, based, again, on information 
available in the open literature and other readily available sources: 

• What will ISDN do for users? 
• What will it do that can't be done today? 
• How mUch will it cost? 
• What types of entities and organizations need it? 
• Why do they need it? 
• What is the relationship of ISDN to local area networks, wide 

area networks, value added networks, metropolitan area 
networks, etc.? 

• Is it good for voice? 
• What about 2B + D vs. 1B + D, vis-a-vis present usage patterns? 
• Response of users/potential users at the present time. 
• Growth rate over last year (in U.S. in particular). 
• What organizations are buying now? 
• Why are they buying? 

Economics of buying into ISDN as contrasted, particularly, with 
staying with present systems, networks, and so on. 
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