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Chapter 1

INTRODUCTION

In October, 1978, the research sector of the Canadian Department of
Communications initiated a research and development study into the rapidly
emerging field of office automation and advanced office communications. Among

the issues and considerations that led to this project were the following:

1. A recognition that changes were beginning to be introduced in offices
_in North America and around the world, by way of sophisticated new

machinery called "word brocessing" equipment;

2. A leading producer of such equipment was a Canadian-owned and managed

~

COmpany,.AES Data Ltd., of Montreal;

3. A great deal of discussion had begun to emerge in computer circles,
communications circles, trade publications,. conferences. and the like on

the so called "Office of the Future";

4o These forecasts and prognostications of things to come invariably
included glowing promises for the next new. generation. of word

processors, namely communicating word processors or CWPs;

5. The immediate implication of the above (suitably amplified into
extensive technical and economic studies and reports, market forecasts,

surveys, “"expert” prognostications and so on) was that data processing,
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wﬁrd processing, and communications would all cowbine very short;y to
reconfigure the office environment on entirely new lines, ﬁshering in
completely automated information and document storage and retrieval,

instant electronic mail, terminals on every desk, and a host of other

transformations;

6. And finally, if such forecasts were true, or even partly true, it woﬁld
be greatly to Canada's advéntage to be in on the development process
from as many standpoints as possible, particularly that of Canadian
wmanufacturing and initiation of a wide range of thé new products,
services, and systems that would be required in the "Office of the

Future”.

These issues, combined with others, made it clear that a fruitcful arsa
for DOC research would indeed be the office enviromment, particularly if a
project could be constructed that would have as its principal output
demonstrable moves tow;rd stimulating, fostering, and helping to initiate and

promote Canadian participation in the office automation field..

One of the first projects to be initiated by the Office Communications
Syscemg (0CS) program was that dealing with market intelligence. Specifically,
the department had to know the current installed base of office communications

aquipment and systems and to forecast how this would chnange over the next five

years. 1ais report addresses these issues. What follows is an analysis and

escimation of the office auctomation market in Canada to the year 19853.

o e
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This report has several conclusions. The first is that major changes
arevbeginning to take place in the office and wordvprocessing is performing an
important role therein. ‘However, it is a realistic observation that thése
changes are taking place in an evolutionary rather than a revolutionary manner
and no case can or should be made for magical changes and solutions to the
problems confronting office automation overnight. Finally, Ehe reporﬁ conciudes
with estimates of the 1978 base for office equiﬁment and projections to the year

1985. No revolutionary changes are expected to occur over this period.
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Cﬁapter 2

Estimation of Market and Installed Base Figures

for Office Communications Equipment and Systems

In this section, we concern ourselves with market estimates, forecasts

and statistical data for the office communications market in Canada. Specific

attention is given to the following types of. equipment:

l.

2I

9.

10.

Business Telephones,

Of fice Typewriters,

- Word Processors,

General Purpose Computers,

Small Business Computers,

Data Terminals with Communications,

Telex/TWX Terminals, .

Other Message System Terminals,

Facsimile Terminals, and

Photocopy Machines.

The following subsections provide estimates of the installed base for

each of these types of equipment.




Business Telephones

Statistics on business telephones are derived from Statistics Canada
and are contained in Table 1. This is in fact the only business communication
item for which rascords are kept by Canada's official statistical agency,

Statistics Canada.

The reason for this, of course, is that telephone companies in Canada,
as in the U.S. are regulated by government agencies, either federal or
provincial. Since this is the case it 1s an easy matter to require these
companies to furnish certain kinds of information, broken down in various ways.
As may be seen in Table I, one of these pieces of information, collected over a

subscantial period of time, has been the number of business telephones.

We have recorded in Table 1 the statistical series as it exists onlyv as
far back as 1959. In fact, the series predates this year by at least twenty
more years, but 1959 to 1978 data are quite adequate for our present purposes.
Table 1 also records only business and total telephones, and the ratio of one to
the ocher; while it is not shown, therefore, we assure the reader that residencs
telephones make up the difference for all vears, since "business” and
“residence” ars the only categories used for this breakdown. The aumber of

business telephones has grown at almost 6% per year over this period.

An interesting point to be noted from Table | is the extraordinary
regularity of the breakdown betwesn business and residence installatious,
covering the entire twenty year period. Thnis ratio, recorded in Table | as the
nercentage of business to total talephones, has fluctuated only Ll.1% over this

time, from a low of 28.7% to a high of 29.8%, where it is now. Morzovar, wha:

) on S o Wy .
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Year

1959
1960

1961

1962

11963

1964

T 1965
1966

1967
1968
1969
1970
1971
1972
1973

1974

1975
1976
1977
1978

Business Telephones in Canada, 1959-1978
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Table 1.

Business

Telephones

1569
1674
1730
1817
1910
2016
2142
2290
2423
2557
2719
2854
2996
3183
3428.
3691
3928
4127
4309
4528

. (000)

Total

Telephones

5439
5728
6014
6330
6657
7019
7445
7893
8358
8818
9296
9750.
10269
10987
11677
12454
13165
13885
14488
15172

Source: Statistics Canada, Catalogue 56-203.

Percent

of Total

29.8
29,2
28.8
28.7
28.7
28.7
28.8
29.0
29.0 -

29.0

29.2
29.3
29,2
28.9
29.4
29.6
29.8
29.7
29.7
29.8
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fluctuations have occurred are recorded to have taken place ounly very slowly and
gradually, indicating, apparently, that even substantial changes in the economy
(several recessions have occurraed during ;he period) havg had little effect on

this particular series.

Office Typewriters

The process of developing estimates for office typewriters has been an
interesting one. - At first one is struck by the great contrast between trying to
find out how many typewriters there are in the country versus how many -
telephones there are == the difficulty being that Statistics Canada does not
count typewriters in place -~ or word processors, facsimile machines, or
computer terminals either for that matter. From here on, therefore, the plot
thickens substantially, and considerable imagination, ingenuity, and willingness

to compromise are required.

In the typewriter situation we have found that statistical series on
imports, exports, and domestic production are the best to use. Our objective in
this casa is to establish reasonable figures for "apparent domestic

disappearance” of typewriters over a substantial period of time, and from these
figures develép a best obtainable estimate for the cumulative installed base of

business typewriters, using a reasoned approach to what may have happened along

the way.

To begin, Tables 2 and 3 show, for total and electric typewriters

respectively, statistical saries on {l) domestic production (i.es.,” "shipments”);

oy

- s S =
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Table 2

Total Typewritérs 1960-1978

Total

Year Shipments . Imports
1960 85,704 -

1961 90, 132 49,108
1962 94,445 60,280
1963 89, 166 48,593
1964 112,216 64,086
1965 122,052 57,384
1966 121,580 72,234
1967 96,599 106, 100
1968 103,963 104,790
1969 112,841 110,013
1970 159,094 145,540
1971 162, 587 182,972
1972 137,938 180,955
1973 184,026 141,828
1974 224,625 161,091
1975 213,609 169,691
1976 N/A 168,197
1977  N/A 163,010
1978 N/A 181,157

Exports

17,611
17,375
18, 494

6, 425
13, 146
10, 131
13,053

12,307
33,514
41,929
54,709
38, 565
37,872
67, 470
95, 489
63, 402
78,736
98, 225

119,148

* Domestic Disappearance low because of

shipments of Portable NES tybeWriters

Re-Exports

2367
1027
990
4564
614
1008
1177
2227
643
4972
86
866
6260
969
611
1132
1851
1841
2314

TOTAL

Apparent
Domestic
“Disappearance

65,726
120, 838
135, 241

126,770
162,542
168, 297
179,584
188, 165%
174,59%
175, 953%
249,839
306, 128
274,761
257, 415
289,616
318, 766
N/A
N/a
N/A

3,194, 237

confidentiality of numbers for

Source: Statistics Canada Catalogues 65-202, 65-203, 42-216.
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Table 3

Electric Typewriters - 1960-1975

Apparent
Total Domestic
Year Shipments Impqrts Exports Re-Exports Disappearance
1960 16,994 - - - 16,994%
1961 17,953 4,371 - - 22, 324%
1962 25,066 1,612 - - 26,678%
1963 27, 486 2, 443 ' - - 29,929%
1964 33,565 2,696 - - 36,261%
1965 42, 600 4, 689 - - 47, 289%*
1966 46,886 8,351 - - 55,237%
1967 56,143 11, 253 7,801 448 59, 147
1968 72,099 10, 431 26,058 191 56,28t
1969 85, 909 12,903 32,147 809 65,856
1970 107,924 35,549 42,419 13 101,041
1971 100, 470 45, 4396 32,187 469 113,250
1972 99,741 47,851 : 36,473 530 110,589
1973 142,039 32,216 54,221 146 119,888
1976 177,469 45,194 66,993 553 155,117
1975 186, 631 45,610 54,518 745 176,978
TOTAL 1,192,859

* Note: No separate class for electric typewriters, exports or re~exports,
during these years. 1960: no data exists on imports. '

Source: Statistics Canada, Catalogue 65-202, 65-203, 42-216.
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(2) imports; (3) exports; (4) re}expofts, and (5) a calculated figure for what

we will call "apparent domestic disappearance”. This latter figure is the

algebraic sum of the first four items, as follows:
Domestic Disappearance = Shipments + Imports — (Exports + Re~Exports)

This calculation assumes, obviously, that whatever was produced or imported into

' Canada, less what left the country according to export records, remained in

Canada at each year of record,. and, incidentally, still remains here.

From the records in Tables 2 and 3 we now construct several additional
series. First, we note that in today's offices .it may reasonably be assumed

that ‘virtually all typewriters are electric ones, and this has undoubtedly been

_the case for some time. Moreover, if we assume that 1960 was, in fact, a

reasonabiy aécurate beginning date for the intfoduction of offiCe electrics in
Canada, and that since 1960 tﬁe entifé stock of non—electric office machines has
been replaced with electfics, this would mean that an appropriate cumulative .
series of office electric typewriters would yield the estimated present

installed base figure we are seeking.

Pu;suing this line of reasoning, we first note, from Table 3, that
domestic disappearance of electric typewriters started in 1960 with
approximately 17,000 machines, and increased steadily for.the next 15 years, to
some 177,000 in 1975, Of these, only some are office electrics, because
beginning in apprﬁximately 1970, portable electric machines were introduced to

the market. To obtain office electrics alone, therefore, it is necessary to
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reduce domestic disappearance as recorded in Table 3 to account for portable
units == which can reasonably be assumed to be destined for personal (i.e.,

home) rather than business consumption.

Detailed import data, available for 1976-1978 only, show us that the
vearly ratio of portable to standard electrics is now almost 807%. This ratio

has been incresasing steadily, as shown by Table 4.

If we assume that all portable electrics are for personal (i.e., home)
use and all standard and automatic electrics are for the office market, we can
revise our approximation of the installed base. We must however, make a few
more necessary assumptions. These are, that the percentage of portable to total
electric typewriters holds true for domestic disappearance as for imports; that
portable electric typewritsrs were introduced to the ceonsumer market in 1970;
and that previous to 1970 all new electric typewriters weras office electrics.

It is also necessary to assume a gradual growth of the portable electric

typewriter market. We have decided on the percentages listed in Tablea 5 as % of

Portable Electrics.

Maintaining our assumption that the entire stock of electrics from
1960-1969 are office electrics (a total of 415,996) we subtract the portion of
portable electrics from domestic disappearance to determine apparent
disappearance of office elactrics. Fimally, we can take the last steps in our

analysis, namely reducing domestic disappesaraaca even furcher, by taking into

account replacements of early models of electric typewriters with new ones.
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Table 4.

Imports of Typewriters, 1976-1978.

1976 1977 . 1978

‘Typewriters No. . /A No. % No. 7
Standard Electric new 24,017 37.19 22,680 28.80 16,560 19.56 .
Standard Electric used 93 .14 28 .04 210 .25
Portable Electric new 34,294 53.10 ;534042 . 67.34 67,630 79,90
Portable Electric used 337 .52 33 .04 ‘ 244 .29
Automatic new’ 5,693 8.81 2,940 3.73 - -
Automatic ﬁ;ed 153. 24 39 .05 - -

Total 64,587 100.0% 78,762 100.0% 84, 644 100.0%

Source: -Statistics Canada, Catalogue No. 65-207.
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Table 5

Domestic Disappearances of Office Electric Typewriters, 1970-~75.

Year Domestic % Portable Portable Apparent Domestic
Disappear Electrics Electrics Disappearance
Office Electrics

1970 101, 041 3% 3,031 98, 010
1971 113,250 9% - 10,193 103,057
1972 ‘110, 589 15% 16, 588 94,001
1973 119,888 23% 27,574 92, 314
1974 155,117 317% 48, 086 107, 031
1975 176,978 41% 72,561 104,417

776, 863 178,033 598, 830

o Sn Sn S Uy NF SN G SN AP S) an o En Ss Ml ms O o=



-.]_4—

In order to-approximate repladément, we mqst make the gross assumption
that all electric typewriters purchased in 1960 weré new and were ﬁotApurchased
for the purpose of replacing existing electric typéwriters. If aﬁ electric:
typewriter has a ten year life span, then in 1970, the.typewriters pufchased in
1960 are being replaced. Thus, ﬁe have assumed that 10% of sales in the period
1970-1975 are for replacement.purposes, and that all the typewriters which are
being repléced éré either junked or reconditioned for sale in the personal
market. ‘Table 6, provides us with a reasonable. approximation of the estimated
current installed base of office electric typewriters in Canada. In 1975 the
estimated current installed base of office electric typewriters is therefore

690, 612,

As a method of evaluating our approximation, we considered employment
figures for the period 1960-1975 and attempted to determine the humber of
working individuals who might have a typewriter at their desk. Statistics
Canada data érovides us with estimated employment. by occupation as follows:
1975 - (all occupations) 9,363,000

,(Steno & Typing) 381,000. (4.07% of Total)

1975 estimated cumulative base office electrics. x 00 = 7.47
employment 1975 (all occupations)

If we match each individual who is classified Steno & Typing with a
typewriter; we have accounted for 55% of the gstimated base of office electric
typewriters. Further it is not unreasonable to assume thatAamong the 8,982,000
other persons employed in all other occubation classifications we.can account

for the remaining 310,000 office electric typewriters. (Consider for example
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Table 6

Installed Base of Office Electric Typewriters, 1960-75

| () (2) (3) (4) (5)

Year Prev Year 10% Apparent Real Dom Estimated Current
Installed of (1) Dom Disapp Disappear Installed Base
Base

1960 16, 994 16,994

1961 22,324 39,318

1962 26,678 65,99

1963 29,929 95,925

1964 36, 261 132,186

1965 : 47,289 179, 475

1966 . 55,237 234,712

1967 59,147 , 293, 859

1968 56,281 350, 140

1969 65,856 415,996

1970 415,996 41, 600 98,010 56, 410 472, 406

1971 472,406 . 47,241 103,057 55,816 528, 222

1972 528, 222 52,822 94,001 41,179 569, 401

1973 569, ¢01 56,940 92,314 35,374 604,775

1974 604,775 60, 478 107,031 46, 553 651, 328

1975 651,328 65,133 - 104,417 39,284 690,612

Source: Hough and Associates, based on Statistics Canada Data.
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all those individuals Classifiea as-administrativé, sales; cleriCal;nreception,
etcs). In addition, discussions with‘governmenf offiéials.indiéate.thét‘the 
Department of Public Works estimates that the fedérél“goverﬁment’ﬁaS abouE two
typéwriters for every employee classified as;clerk?typist, sécretary;
stepograpﬁer,or stenotypiétr ThiStfatio also tends to .support our‘estimatgiof.

office typewriters. -

The result of theselcalculétioﬁs indicates, to a béét'app:oximationf
using these methods, that the total number of,officeftYpew:iterS‘in use '1in 1975
ﬁas probably.about»700,00b, increasing:. to some»800,0QO.ih 1978 (sée>F£gure’l),
We believe thatntheseunumbéré havé bEgn‘dériQed:égnservaﬁiﬁely,.and‘afé not -
unreasonable'taking.into:cohsideratioﬁ office employment’by«odcuﬁatiéﬁ; We ,
éonclude thereque that they should stand until,’atvleasf, iﬁpfoved.éstimates

become available.

Word Processors

It. is a curioﬁs;fact,.as‘we‘willAsee~in this section that‘something'as

. well established as typewriters-is:veryrdifficultitb;"getla-handle'on";1Whereas

estimates for word processors and other new equipment are much easier to .

establish.~'EsSentially,'this‘is bacause new equipment'is‘beihgvihtrdduced“to_‘

-the market in~tecent,timés, and thus both suppliers and ‘observers of the market .

== researchers for example -~ have_knowledgé of apptoximations of units sold,

dollar value, but on and so on. These estimates may vary substantially in some -

cases, but in other cases there is_quite acceptable agreement.
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This is the situation with word processing. Again, there are some
differences; but on the whole both present estimates and forecasted growth are

in general agreement, using the sources we have at our disposal.

Previous work in this field (Price Waterhouse and Hough and Associlates,
1977) has provided estimates of present installedwgaée and grthh~pétterns for
word processing in Canada. In general terms these«estimatES.are somewhét more
conservative than those from many trade sources.! In the light of other
current information we are inclined to set the estimate somewhat highef today,
at about 19,000 for 1978, growing to 30,000 for 1980, 56,000 for 1983, and
75,000 for 1985 (including communications and word processors). vFiguré‘Z'

illustrates these data.

We are of the view that.there are very few communicating word

processors in existence at the present time in Canada (we think that 1,000 is

‘about the right number), and that even fewer are being used in a communicating

mode. Moreover, those that are communicating are not doing so in a
terminal-to-terminal context but for experimental, very limited, or very
specialized applications such as transmitting text to a typesetting system or

collecting address lists from a computerized data base.

Some parts of this situation may: be expecfed to change substantially
over the next three to five years,. particularly with respect to the fact that
users may be expected to puréhase many more units with.éommuﬁications options.
Nevertheless, we also believe that it is more than likely that message

communications with these devices will continue to be modest for some. time.

I Tt should be noted at this point, that our estimates of word processing
growth are intended to include low priced systems such as those marketed by.
Radio-Shack (i.e., the use of very small business computers specifically and

exclusively for word processing), as well as more -conventional systems (i.e.,
AES, Wang, etc.). ‘




- 19 -

"FIGURE 2

Word Processing Estimates and Forecasts

Total Systems Installed in Canada
1977-1985 .
(000)

100
y
/
. Current Estimate ,/
. , /
Price—-Watarhouse
h and Hough and
Assaciates (1977)
10

NOTE: In the opinion of the editor, the
1985 estimate still appears unduly
conservative. A figure of 80,000
to 85,000 would appear more
cousistent with the estimates for
earlier years.

1960 ‘1965 1970 1975 1980 1985
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General Purpose Computers and Small Business Computers

These two categories. of business_equipment may be analyzed together.
In both caées, reasonably good data are available, especially in the first case,
where Canadiaﬁ Information Processing Society (CIPS).census figures may be used.
Fortunately, this well known survey has just been published~fof 1979, thus
making the information ﬁeryﬂup—to—déte. ‘In addition, a second industry
publication, EDP In-Depth Reports (Evans, 1979), makes available additional
figures, covering especially the low eund of the cbmputer spectrum in more

detail.

We begin the discussion with reference to Figure 3; which is a chart
constructed by Al Shackleton in a recent paper describing and commenting on the
1979 CIPS census (Shackleton, 1980). 1In this'figu;e, it caﬁ be seen that ‘the
census total for 1978 is recorded as 8,300 machines, which is a cumulative
figure for the three sizé classes "small", "medium"”, and “large"; ‘There is a
great deal behind these‘figures, the classification structure shown, how thel-
census is taken, and changes .in census methods o#er time. (See note, Table 7).
In briéf, however, whét is most important in the anélysis is that the "small"
class recorded in the census. is not, in fact, all small computers, especialiy~
today. To be specific, the CIPS size classes are constructed oun the basis of
computer value, i.e., "equivaient monthly rental”, and since 19?4, machines with
equivalent monthly rentals less than $l,OOOvhave not been included at all in the
census —- principally because of the difficulty of accounting for them. What
this means, is ‘that the 3,200 figure recorded above (as;shoﬁn in part 4 of

Figure 3) is strictly for computers renting for $1,000 or more per month, and
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 FIGURE 3
ACTUAL AND FORECAST GRCWTH OF CENSUS COUNTS
1974-1980
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thus does not include any machines with a purchase value of, approximately,
$40, 000 or less."2 Since there are now hundreds of such machines on the

market, the question may reasounably be asked, What about. these machines?

Fortunately, others have asked this question, and have been tracking
this segment of the industry as well. In particulér; Evans Research Corporation
(ERC) in Toronto has made estimates of the small computer market, and Hough and
Associates have researched. the area also, over the last several months. Oﬁ the

basis of these data, considerable light can be thrown on this question.

Some ten years ago, the smallest computer one could buy was in fact a
"minicomputer"” -- for example, DEC's PDP-8 or Data General's NOVA =--~ priced"
below $40,000 only in a very minimal configuration. Now, of course, this is by
no means the case. Instead, equivalent computers to the early PDP-8s and NOVAs
now cost'one tenth ds much, or even less. Principally, this phenomenon is the
result of continued decreases in the cost of electronic parts and equipment,
pagticularly logic and memory chips, and while it is unhecessary to go into
detail, these cost decreases have resulted in extraordinary changes in the

computer market.

For example, at $50,000 - $60,000 total price, according_tb the scheme
described above, it is.clear that most winicomputers would be, and probably.
still are, included in the CIPS census in the small compﬁter.category. What are
clearly not iuncluded, however, are Apple Computers, Radio Shack TRS-80s, and all

the others of this type and price range (e.g., $1,000 to. about $20,000 total

2 A purchase-to—monthly-rental ratio of about forty to one has been standard in
the computer industry for many years, and is still generally effective, except,
perhaps, for machines in the smallest size classification, i.e., $1,000 to about
$10, 000 total purchase price. ' '
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price). Moreover, specialized business computers in the $20,000~$40,000 price

range would not be included either.

Taking these points into consideration, ERC has, for some years, been
making their own estimates of the Canadian population of computers under
$1,000/month rental, and since the small "home"” or "hobby” computers appearad on
the scene (about 1977-78), they have been including these computers in the
series as well. Since EDP In~Depth reports are distributed on a subscription
basis, we are not really at liberty to reproduce aun entire table. Cne portiom
of a table, however, is probably legitimate, particularly because it only
includes one figure that is an ERC proprietary one, i.e., the estimate for the
"Under $1,000/month” classification. Saying this, then, we show (in Table 7)
ERC's estimates for computers in Canada,lrecorded as of the eud of 1978; ERC's
estimate in the Under $1,000/month category is some 17,100. This figure would
be very couvenient to coufimm or support, if separate, additional information

were available.

Fortunately, in the course of another study we are counducting, we have
nad occasion to do our own investigation of the recent growth of very small,
"hobby"” or personal computers. What we have found is that large unumbers of
these machines are not, in fact, being used for hoﬁe or nobby purposas, out in

real business applications. of course, not all of them are being so used, but

JN

according to the sources we have established, significaunt percentages are being

purchasad for just such purposes. Moraover, we have, at this juncture, our own
rough estimates for such computers, and they compara reasonably favorably with

those estimated by Evans.
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Iable 7

Computers in Canada, 1978%

Monthly Rental Number

Category : ~ of Units

Under $1,000 ‘ 17, 143

s 1,000 - $ 1,999 3, 464

$ 2,000 - § 4,999 » 2,616

$ 5,999 -5 9,999. | 952

s 10,000 - $19,999 ‘ : 490

$ 20,000 - $49,999 | | 432

$ 50,000 - $99,999 ‘ 242

$100,000- and over . 33
Total 25, 394+

* Source: Evans (1979), Exhibit B.

+ Note. It should be pointed out that these figures; with the exception of the
"Under $1,000/month” rental category, are taken from the Canadian Information -
Processing Society (CIPS) Annual Census (see, e.g., CIPS, 1980). It has been
estimated that this census is, on average, about 70% complete. An actual number
for Canadian computers therefore, would be closer to 9,400 instead of 8,200 in
the $1,000/month-and-over range, making the total, expressed above,

approximately 26,600. For office automation purposes, however, the lower figure

is adequate, since the Census also includes process control and other computers
that should not be included in totals relevant to office automation purposes.
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In summary, we have reason to believe that Evans' estimates are
substantially correct for 1978, considering all purchases (and rentals) of under
$1,000/month machines -- Apples, TRS-80s, ard so on being included, for all
purposes, i.e., home, business, hobby, eté. What is lefé to dq therefores 1is
simply subtract those that are not being used for business purposes. According
to our sources, business/total ratios are being estimated from 60% to as high as
90% in some cases. We do not believe that the 1978 base would have this latter
characteristic, however, and thus are inclined to estimate the business’
population at the low end of the above range, i.e., some 60% of the total.
Considering, then, that 17,000 is probably a quite adequate estimate for the
total for this category —-- based on our own reseérch as well as Evans' -- a
resulting figure of some 10,000 business machines is obtained. This estimate,
then, 1s the one we will use for "very small business computers”.

Data, Telex, "Other Message", and Facsimile Terminals

We believe we can dispense with the next several categories of
equipment in short order. With respect to data terminals, Shackleton provides
the best information available in the paper referenced previously (Shackleton,
1980). Here, the subject of data terminals 1s discussad with reference to the
number of computer access ports recorded in the CIPS census. Shackleton's
analysis, briefly, is as follo&s:

"Depending on the intensity and timing of use, one accass port can
support from one to ten terminals. If we increase the adjusted access port

figure for 19783 o allow for census coverage (70%) it becomes approximétely
71,000, And at a conservative estimate of 3-4 terminals per port, this would

suggest a 1978 terminal population of 225,000 - 275,000".

w
ra
(05

timated as 49,600 in the Table 8.
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Table 8 o

Terminals, Access Ports and Data Communications Lines 1976-1979

Estimated Number : Percentage Change
1976 1977 1978 1979 - 16-77 77-78 78-79 76-79

Own Terminals Reported
- bulk (high speed) : 3,100 4, 200 6, 100 8,700 - + 35.5 +45.2 + 42.6 +180.6
- Keyboard or CRT 29,500. 41,000 51,200 84,200 + 39.0 +24.9 + 64.5 +185.4
-~ other (low speed) 4,600 6,900 9,300 15,800 + 50.0 +34.8 + 69.9 +243.5

Total Reported - 37,200 52,100 66,600 108,700 + 40.1 +27.8 + 63.2 +192.2
Terminals adjusted for ' _

response level ) 55,400 67,000 84,500  N/A + 20.9 +26.1 N/A N/A
Access Ports Reported
- under 300 b.p.s. . 11,100 12,000 13,500 12,900 + 8.1 +12.5 - 4.4 + 16.2
- 300 - 1200 b.p.s. 5, 400 9,700 10,900 20, 000 + 79.6 +12.4 + 83.5 +270. 4
- 1201 - 4800 b.p.s. 4,300 7, 400 9,500 14, 200 + 72.1 +28. 4 + 49.5 +230. 2 l
- over 4800 b.p.s. 1,800 4,400 5,200 10,400 +144.4 +18.2 +100.0 +477.8 N
Total reported 22,600 33,500 39,100 57,500 + 48.2 +16.7 + 47.1 +154. 4 o
Access Ports adjusted !

for response level 33, 600 43,100 49, 600 N/A + 28.3 +15.1 N/A ‘ N/A
Data Comm. Lines Reported
~ dial in/out ' 4,800 7,800 8,900 = 10,900  + 62.5 +14.1 + 22.5 +127.1
~ leased direct 7,100 11,300 . 13,000 20,000 + 59.2 +15.0 + 53.8 +181.7
- internal ' 8,100 13,200 15,000 23,000 = + 63.0 +13.6 + 53.3 +184.0
Total reported , 20,000 32,300 36,900 © 53,900 + 61.5 +14.2 + 46.1 +169.5
Data Comm. Lines adjusted ' . : » ,

for response level A 29,800 41,500 46,800 N/A + 39.3 +12.8 “N/A . N/A

ASoufces: Specidl tabulations by DOC and CIPS,
Source of this Table: Shackleton (1980)

N/A: Not Available.
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These figures are, we are sure, very much correct since they can be
derived not only iﬁ the above mannér, but in comparison to U.S. statiséics as
well. There, estimates of 3 million or more terminals in use at present have
been made by maﬁy sources, and on this business equipment item a ratio of 1:10
between the two countries is very much in order. We are content, therefore, to.

settle on the midpoint of Shackleton's range (250,000) as our own estimate.

In 1976, information available to the Department indicates that there
were approximately 36,000 telex terminals and some 4,000-5,000 TWX statioms, aund
the total appeared to be growing by about 6% per year. More racent dara
indicate that growth has, in fact, substantially levelled off, to a point whare
the present combined population is still in the uneighborhood of 41,000 or
42,000, The same sources suggest a 1978 population of just under 13,000 for

other messaga terminals.

Finally, in the area of facsimile transmission we do have information,
derived from the Price Waterhouse/Hough and Associates study quoted earlier
(Price Watarhouse/Hough and Associates, 1977). These data ars shown in

Figure 4, The number of units installed in 1978 is estimatad to be 8,0CO0.

Photocopy Machines

Finally, we have one last category to discuss, i.e., copiers. Here,

data are not necassarily scarce, but they are claarly oot in a

rn

orm immediacely
usable. Instead, as with typewriters, assessment and manipulation of the data

available are required.
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FIGURE 4

Facsimile Estimates and Forecddsts

Units Installed in Canada, 1975-1985

(000)
i Price Waterhouse and
Hough and Associates.
(1977)
1965 1970 1975 1980

1985
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To begin, we £ind thaf no éstimaces of the installed base of photocopy
machines in Canada are available, per se. However, a very acceptable series on
impérts is available, which can be used quite satisfactorily. First, Qe note
that searching for statistics on domestic production, exports, and re-exports,
similar to those same series for typewriters, turns up nothing at all, which
leads one to surmise that all or virtually all copying machines used in Canada
may oe imported.a.

Second from the import séries itself (Table 9), we see that wnits
coming into the country increased substantiaslly from 1966-1974, but have been

falling off generally steadily since that time.

Third, bearing in mind that the period covered by the import series is
only fourteen years, and that copiers likely have a lifetime similar to electric
typewriters, i.e., ten or eleven years, it is probably not too incorrect simply

to sum the import series on & ten year running total basis. &s shown in

Table 9, the 1978 figure for this series is 304,013. .

Finally, consider two additional logical points, first, that Xerox is
producing at least one machine type in Canada, which would increase the

installed base, and second, that we have not so far raduced the import total to

4 This conclusion is not necessarily legitimate. because confidentiality
restrictions preclude Statistics Canada from reporting production figures for
any item for which there are, generally, less than three manufacturers. This
would mean that Xerox could, of course, deliver maany machines to the domestic
market which are unaccounted for. As shown in the text, we do at:tempt to
account for this possibility.




’

Year

1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

1979

Source:
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‘Table 9

Imports of Photocopy Machines to Canada

1966—1979.
Number of Units. _ Teﬁ Year
Running Total

14,366

17,191

20,383

22,770

22,688

23,7105

27,632

34,127

42,210

35, 303 259,775
30,126 275,535
33,516 291, 860
32,536 304,013
36, 069 317,312

Statistics Canada, Catalogue 65-203.
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account for any exports or re—éxporCS, of which, obviously, there would be some
(though we don't know how many), over the twelve year peribd.s If, then, we
were to- assume that these two elements cancelled each other out -- i.e., one
increasing the total and one decreasing it, each by the same amount —-- one would
be left with some 300,000 or so machines as at least a reasonably effective

installed base estimate.

We do not know, of course, if any of these speculations are correct.
What we do know, however, is that we have no better figures in this area at this

time, and something is better than nothing.

Summary

In Table 10, we summarize all the estimates derived above of the

installed base of office equipment in Canada.

5 According to past experience for example, if imports are substantial,
exports/re-exports for repairs, if nothing else, commonly amounts to some 1-2%
of imports. (Private communication, Department of Communications, May 1980).
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Table 10

\

Type of Equipment -

Business Telephones

Officevapewriters

Word Processors
Non-communicating
Commudicating

General Purpose Computers

Very Small Business Computers:

Data Terminals
Telex/TWX Terminals
Other Message Terﬁinals
Facsimile Terminals

Photocopy Machines

as of End 1978 2

Best Estimate (in 000)

4,528.0

- 800.0 -

"18.0
1.0
8.3

10.0

250.0

42,0
14,0
8.0

300.0
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Chapter 3
SYNTHESIS

There can be little doubt that changes are beginning to occur in
offices. What is often lacking in discussions of the subject, however, are two

crucial issues:

l. What is happening -- i.e., from the standpoint of a broad,

comprehensive perspective and

2. How fast it is happening —— or how fast it may be expected to

happen 1in the future. .

Most reports on office automation discuss some of the issué;“buﬁ all
lack an in-depth énalysis. Our purpose in this chapter, therefore, is to
describe in more detail what. is really meant by. the Office of-the Future (i.e.,
by other writers and observers), and to doéument some of the more fundamental
issues. We do this by considering%in turn’ the following major areas of concern:

- The role of word processing énd electronic mail

- The more appropriate, wide; range of business systems and services

in place and opérating now

- Advances in these systems and equipment already emerging

- Evolution of such systems and techniques on a broad scale,

including effects of expected growth, and.impediments to growth.
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The Role of Word Processing and Electronic Mail

Word processing, it is clear by now, is only part of the office of the
future. Unfortunately, when one is talking to a manufacturer of word processing
systems, thils 1s a difficult point to get across, but the facts are really

theset:

First, offices are composaed not only of people, desks, typewriters, and
fi1ling cabinets (and now word processors) --— but of telephones,
computers, computer terminals, copiers, telex machines, facsimile
machines, research facilities, office supplies, and paper -~ i.e.,
“hard copy” documents.

Second, without doubt, many of these items, especially telephones,
typewriters and copying machines, occur in substantially greater
numbers than word processing systems of any type, be they hard copy

units, video display stand-alone units, sharad processor systems or
whatever.

And finally, this is likely to be the case for some time, as we

will argue in this section.

The reason we are meutioning these factors, is to gain a better
appreciation of the concept of office automation. In this section, we will
attempt to put the estimates of the market for office automation equipment into

a realistic perspective.

With respect to electronic mail, saveral observations may be made. For
example, communicating word processors are often viewed as the forerunners of
extensive document delivery networks. Of course, this may happen at some time
~= 1l.e., it is entirely feasible technically. Yer, according to information
presently availabls, such uses of word processing still appesar to be more an

extension of what can or could be done technicallv, than an observation of what
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is in fact already being done,.excebt in certain narrowly defined;.spécial
purpoée cases. By contrast, hundreds of thousands, even millions~of'messaggs
are being sent annually, in an "electronic mail™ format, by telex, TWX,
facsimile, private wire networks, computer networks, and. via dial up qdnnections
over the telephone. In ordef to compete with these, electronic mail imp1emented
with communicating.word processors will have a long way to go. Here again,
therefore, our interest is in contéxt, comparison of alternatives, and placing

word processing, CWPs and electronic mail in a better perspective.

The Range of Business Systems, Services, and Equipment Operating Now

In 1978, according to the data developed in Chapter 2, there were more

than 4,500,000 business telephones in service in Canada. By contrast, there

‘were -in that year only some 18,000 word processors by our best reckoning, or a

ratio of 250:1.

Takiﬁg another comparison, say, to typewriters, the ratio 1is 44:1
(i.e., 18,000 word processors, 800,000 typewriters), and as against computer

terminals, ﬁhe.ratio is 14:1 (i.e., 18,000: 250, 000).

These figures are just examples, of course, but wﬁat they serve to
illustrate very dramatically~is.that word proéessing,,régatdless of its glamour
and pfesent rapid growth, still haé a long way to go, even to catch up. It is,
then (at least in our view), somewhat silly to talk aBout a "new world" cdming

-— "a world where paper will no longer rule our office workday" —— etc., etc.
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On tﬁe contrary, paper'ggii'rule our office workday for many fears to
come, except 1n those situations where, as a result of computerized procedureé,
data are stored in files, updated automatically aund directly to those files
(especially with online, interactive terminals), and in general are processad

independently from paper documents in their entirety.

Interestingly enough, there are such systems in operation today, ﬁut it
must be recognizéd that they are rare. For example, airline passenger
reservation systems work this way, up to a point, but against such systems one
must contrast enormous numbers of other systems that, even whiie operating in an
online, interactive mode, are still inceraccing with paper documents also,
either in the input stage, the output stage, or both. Moreover, it musé be
recognized that this applies even to such highly automated activities as airline
travel, because, when the whole process is amalyzed, it is recognized that enly

flight reservations are conducted without paper transactions, not the flights

themselves. Instead, the proggés is to prepare what amounts to individual,
paper—based transaction documents. (i.e., "tickets"”) for everv legz of every
single flight by every individual boarding an airplane, including children.
Each one of these physical documents, then, must be'handled many times, both
within offices and elsewhere, before all appropriate cransactioné concerning

them are completed.

Obviously, documents that word processors get involved with are

di

L 3

farent from airline tickets, purchase orders, bills of lading and so on. The
principle is basically the same, however, that regardless of how efficisnt and

sopnisticated this equipment becomes, paper douments will be indispensible in
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business operations of all types. One could even go so far as to say, perhaps,

that the faster, more efficient, and flexible word processors. become,. the more

will be the output to paper—based.documents, rather than the less; After all,
it cannot be doubted that this is the obvious lesson to be learned from the

photocopy industry.

Changes in the Offing

In this section we begin to discuss the next.step, i.e., changes that
can already be seen to be coming in office equipment, aﬁd'requirementé
therefor. (With the word “"requirements", it should be nbted, we ére speaking
not only of what users say they want -— in terms of both éurveys.and more
informal feedback —-- but of what one can infer are requirements because they

begin to turn up on competitors'ie uipment). As before,-a part, though not the
4 p qui-pm : P 2

" exclusive emphasis, will be -the context in which word processing should properly

be placed.

Advances in Word Processing, Per Se

We have indicated previously our inclination to be less than

enthusiastic about traditional market surveys,l the output of which are

- almost universally conveyed in terms of massive numbers of often meaningless (or

at least .difficult to interpret) tables. What is missing, however, are
documents that describe in conecise, lucid and easilv understood terms the types
of impfovements,.innovations, and enhancements to word procéssing systems that

are needed to satisfy new user requirements in the immediate future.

1 See, for example, Hough and Associates and Communications Studies and
Planning, 1979 (pp. 64-70), and Jacoby, 1978.
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Without going into detail at this point as to exact requirements, it is

useful to destroy several myths about office automation. The first'is the myth
that paper is about to disappear in the office. Nothing could be further froﬁ
the truth. A great deal of attention is and continues to be given to the
quality of printed documents which are directed to outside recipients. Such
commuﬁications in the form of mailings, manuals, quotations, specifications,
legal documents, correspondence, and so on reflect the image of a company or a
publisher and therefore must be of a high quality nature. On the other hand,
documents or drafts used for internal circulation do not mneed the same high
quality but often require a faster turn around time. Paper also has permanent
storage properties, economy, easy of use, portability and enjoys a legal status

all of which are difficult to compete with.

There is a need too for matching a particular kind of printer to a
particular application not only among organizations but within the same
organization. These applications and therefore the printers they utilize

~require vérying degrees of print speed, print styles, print quality, document

sizes, graphics capabilities and so on.

The above raservations illustrate at least two things: (1) more
flexibility and options are needed to begin to tailor-make and customise systems
to specific customer requirsments, and (2) communication raquirements for future
word processing systems are not at all needed, in the first instance, to provide
electronic mail, but instead to provide for interconnecting terminals with a

continually increasing variety of output devices.
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Among tﬁé other areas that must be addressed in bfder to.be éompe;itive.
witﬁ new systems, bfiefly, are lérger, more sophisticated, and more flexible
displays (again with specific improvement examples), more and better_editing
(taking into consideration that everythinéAavailable now"is/still cleérly
expected), more and better storage, with dramatically enhanced cépabilities for
filing, indexing, searching, and_reﬁrieval,‘and'perhaps most importaﬁt of all, a

vastly closer association with data processing capabilities, i.e., not only

~arithmetic and math subroutines, but sorting.

It should be pointed out, incidentally, thaﬁ this latter-rédﬁirement is
easy to say, but as computer people haQe known for many years; sorting is not a
trivialvdafa processing problem. On the contrary, it is a.very‘difficult and
complex task to implement efficiently, as word processing specialists will soon
find out. Here agaiﬁ, then, oﬁe‘might find thaf eventually the best solution,
however distasteful, is transmitting files to lérge central computers for
sorting, then refurning the;fgsults to the WP system for furtber processing and
manipulation. If this solution is chosen, it again sﬁpports a need for
communiéation capability, but a need that is dictated not only by electronic

mail requirements but by requirements for internal file processing.

Multipurpose Terminals

Multipurpose or multifunction terminals (or workstations) have been
discussed in great detail in various places. We believe the discussion can be
simplified by pointing out that, with the exception of very large and complex

pieces of machinery like IBM's 8100 Information System, a transition to
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mulcifunction workstations is essencially simple, considering the scenario

described in the previous section.

Of course, it appears that Wang,.Vydec,’CPT3 DEC, 1IBM, and many others
have had considerable success in designing and implementing new systems that
comply with or tend toward multifunctionmal éapabilities. It behoovés Canadian
suppliers, therefore, either to act on such indicators, or to decide to remain
for some time with their current level of sophistication in word processing (and

modest advancements thereto), relying on marketing to carry the day.

Ocher Equipment

Additional new equipment and systems in offices will include the

following:

l. Intelligent copiers,

2. Intelligent PBXs,

3. More sophisticated and higher speed facsimile systems,

4, Computer-mediated mail systems,

5. Advanced terminals in traditional record networks -- Infotex and’
enhanced telex being examples,

6. Personal, "desk—-tcop” computérs, which oftan will include word
processing capabilities,

7. More sophisticatad internal store—and-forward message svstems,

8. Mora sophisticated storage and rstrieval systems,

9. Electrounic mail implemehted with PBX systems, and

10. . And finally, "integrated systems”.
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The last item, of éoufse, is the subjeét of great deba;e, promotion énd
just speculation. There-is a_éreat.deal of glamour hére; and much dppdrtunity
for market research firms to devise allfencompassing~diagrams‘wiﬁh everything
connected to evefything? including voice,-data, picture énd graﬁhics,

Picturephone52

, teleconferencing, print shops, computers, local and remote
data bases, and so on. For the most part cur own reaction .is rather cool to
such scenarios, perhaps because, at least -in pért, we've heard it all before.

The real reason, however, is a more practical one; interconnection of devices

and systems is coming, of course, but the rate at which they will emerge may be

‘another matter altogether.

The Evolution of Systems

One of the great shortcomings of the -information systems industry has
been our inability to manage expectations. This is not surprising when one
considers the frequency with which we announce a new management concept or

_technological breakthrough which will inevitably "revolutionize" the mesans by

which we manage our information resources. In the past ten. years, we have

‘thrust upon the world the "revolutions" of timesharing, database management, the

minicomputer, the "total" MIS, distributed data processing, distributed
databases, structured programming, and microcomputers. Now the "revolution" of
office automation is upon us.- Each of these proclaimed revolutions has.led the
user community to a level of expectation which is largely unattainable, at least
in the time frames predicted.

The above is a quotation from an article that is now more than two
years old entitled, "Office Automation: Revolution .or Evolution?” It was
written by Michael Zisman, a researcher at MIT (Zisman, 1978), and it  concerns,

obviously, the specific subjéct at hand.

2 Registered Trademark, American Telephone and Telegraph Company.
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It can be assumed that-we héve some confidence in this article,
because, as seen above, Zisman without delay exposas a great deal of the myth
and mystery surrounding office automation by reminding us, in effect, that "we

have all been there before"”. In concise terms, what any commentator on future

changes needs to concern himself or herself, with, is separating fact from

fiction. Unfortunately, this is not done often enough.

To take the present case as an example, it ig'clear that we now have,
with the work assembled in this document at least 2 semblance of a starting
point for moving forward on a reasonable evolutionary path. Table 1l contains
our estimates of the installed base of office automation equipment in Canada as

of 1978 together with our forecasts for these types of equipment to 1985.

There is considerzbly more work to be done with respect to how this
PR N eyt : . . ) - .
market will develop in a qualitative sense as opposed to the quantitative

S

forecast provided above. The-following patterns appear to be emerging:

- Most obviously, the emphasgis will remain with voice communications.

regardless of high growth rates for new products and services;

- Typewriters will continue to be alive and well, -- although it could
be, of course, that the low cost .of advanced elactronic machines
will cause replacements to occur at a more rapid pace than aight be

expectad otherwise;
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Table 11l

Estimates of Office Automation Equipment, 1978 and 1985

Preliminary Forecasts
1978 for 1985

.Item Number of Units,
Business Telephones 4,500, 000
Office Typewriters 800,000
Word Processors

Non—communicating 18, 000

Communicating 1,000
Computers 18,000
Data Terminals 250, 000
Telex, TWX and other Message '

Terminals , 56, 000
Facsimile Terminals 8,000

Photocopy Machines 300, 000

6,000, 000 -
960, 000 -
65, 000%
10, 000
150, 000

700, 000

70, 000
28, 000

450, 000

* FEditor's Note: This 1985 estimate appears unduly conservative. A total for
word processors of both types of 80, 000-85,000 would appear more consistent

with estimates for earlier years.
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-~ The use of computers and computaer terminals will continue to grow,
as even more of the structured and repetitious processes and

functions in offices are reduced to "programs”;
- Advanced message systems will overtake present ones;

~ And finally, "copying"” -- with more and cheaper copiers all the time

-- will continue unabaced.

We are aware, of course, that there are strong differences of opinion
on these points, since the "electronic” office is a vision of many people and
organizations, including the suppliers. We believg, however, that it is mdch
too easy to make forecasts basad on technological and cost justification

“eriteria, ignoring completely how developments have proceeded (or more
correctly, not proceeded) in che past. What is necessary, therafore, is a more
thorough raview of’the entire office automation area, not just a part of it, and
a move in the direction of forecasting evolution based on sound premises and

actual data, rather than strictly enthusiasm.
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Chapter 4
SUMMARY AND CONCLUSIONS

In fhis report we have attempted to provide.an analysis of the
difficult problem of office automation. The reporf can only be regarded as a
start at a "ground-cleaning operation” in the office automatioﬁ area. In
particular, figures representing the present state of office automation in
aggregate terms have begn presented, predictions és to potential growth aﬁd
development of the field have been discussed, and alternative ;cenariOS‘have

been suggested.

Our conclusioqs on these matters are essentially as follows. First,
with regard to growth and development of word processing, there seems little
doubt that present trends will continue, both with respect to present products
on the market and future manifestations of more sophisticated, flexible,
adaptable, and comprehensive eqﬁipment. Communications options and gapabilities
are part Qf a long list of expanded capabilities now being expected and
anticipated by the marketplace, but they are by nd means the most important or

desirable of new features. Moreover, when communications are chosen as an

~option for word processing systems, it 1s likely, at least at this time, that

the user has . in mind interconnection either of additiomal devices, such as a
greater vafiety:of printefs, or. access to a computer, rather fhan commuﬁicatiqn
on a terminal~to~terminal basis with other word processors. (This does not
preclude, however, connection to, for example, telex or computer netwqus, were

such connections to. be allowed).
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With regard to the growth of word processing, electronic mail, and
other advanced office automation equipment and capabilities, we see evolution
rather than revolution occurring. Paper—based processes, for example, and the
@quipment to support them, are more than likely to remain a fixture 65 oifices
for many years to come, despite either (a) initial experiments which have as an
objective the reduction and/or elimination of paper (The "Paperless Office”, for
example, in Washington D.C.), or (b) strong attempts on the part of some
researchers to jﬁstify movement to mores sophisticated systems on the basis of
costs- either of paper—based processing or managerial and professional personnel
costs. While such arguments can, of course, be supported with evidence of
continually decreasing hardware costs and continually escalating personnel
costs, it is a very different matter to get & manager in a business environment
to use new technology, than to interest a manager in a research laboratory

environment in doing so -- and, unfortunately, most predicctions of wide use bv

managers and professionals have been based on just such premises and evidence.

Finally, with respect to continuing activities in this area, it is
appropriate to suggest that we are ounly beginnning to understand the outlines of
the office automation problems. What is needed therefore is considerably more
in~depth investigation. One approach, for example, would be to build an
economic model of the office automation industry, similar to that coanscructed
for the data processing industry by the Department of Communications;
Computer/Communications Secretariat. This in our opinion would be a logical

next step, and without doubt a very fruitful approach.
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