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Executive Summary

The purpose of this study was to assess the so-
cial implications of the introduction of a new
publishing technology in order to assist those
within and without the Department who might
wish to follow the same path. The nature of desk
top publishing Is described followed by a
description of the research method (case study)
and a description of the division in which the
desk top publishing system was implemented.

A chronology of events surrounding the introduc-
tion of the system is followed by an analysis of -
the problems experienced. Finally implications
of the introduction of the technology for in-
dividuals and organizations are outlined followed
by some recommendations for those Wlshmg to
install such systems.

In November 1886, a desk top publishing system
was installed in a division of the Government of
Canada. This desk top pubiishing system con-
sisted of a micro-computer with:a mouse and

high resolution screen, a laser printer and
several software programs. These programs in-

.cluded word processing, graphics creation,

forms creation and document layout.

A history of the implementation of this system in
this division was amassed from informal inter-
views. This history was examined in order to as-

~ sess the social implications of the desk top

publishing system for the people in this division, -
the organization of the division and other or-
ganizations that interact with it.

This division consisted of about twenty people
who write and pubiish manuals, circulars, exams:
and regulations. Several hundred pages of infor-
mation were published each year and many
thousand pages were printed for disttibution. By
the end of the period of observation, the desk
top publishing system was being used to

" prepare some of these documents for publica-
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tion, as well as belng used to edit and print some
non-published documents, such as letters and
memoranda.

During implementation, problems arose which
are typical of the installation of office automation
systems. The large amount of training required
was disruptive. The system was initially unreli-
able. Different parts of the system were poorly
integrated.

It took most of a year to achieve the goal of an in-
tegrated graphics and text document with the
quality desired. Much more effort than originaily
anticipated by the installing division was re-
quired to achieve this end. However, in the end
the system was generally seen to be successful.
Most people reported that they liked the system.
it is now being used effectively to produce

higher quality reports. And the division is plan-
ning to further expand it.

' Two further phenomena were observed directly

from the chronology of events. First, the section
that was responsible for the desk top publishing
system became relatively more important. This
was indicated in a number of ways. The chief
was given a private office, the number of per-
manent employees in the section increased, and
temporary employees were likely to be retained
for longer. Second, the presence of the desk
top publishing system in one section exerted
pressure on other parts of the division to be-
come compatible with it. As other employees in
the division acquired computers, they automati-
cally selected hardware and software that was

" compatible with the desk top publishing system.

This phenomenon was also observed in another

~ division of the government.

" The events observed during the implementation

of the desk top publishing system couild be inter-
preted as having direct implications for publica-
tion tasks, the published documents and the
working environment. There were a number of
changes in the tasks required of the employees
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directly involved in the publication process.
First, they were required to spend a con-
siderable amount of time learning to use the new
software. This was not limited to a brief episode
arising directly from the installation of the desk
top publishing system, as originally expected.
Rather, it produced an ongoing requirement for
training every time there was a routine change in
staff or an upgrade in the software. Second,
after the installation of electronic publishing, the
staff were required to use a greater variety of
skills because new tasks related to desk top
publishing were added. No tasks were replaced
or eliminated because the new system had
neither the capacity nor the capability of replac-
ing the whole publishing process. The tradition-
al manual methods were also used when neces-
sary and appropriate.

There were no changes evident in the waorking
environment for any of the staff. They had al-
ways worked in the presence of computers and
the new desk top publishing system was littie dif-
ferent from the previous computers.

The pubiications produced with the desk top
publishing system were neater, easier to read
and to edit. As well, the publications were likely
to be more useful to the end users.

The changes in the tasks affected the staff.
There was some increase in stress as a result of
the constant requirement for further training and
some uncertainty about changes that would
arise as a result of the desk top publishing sys-
tem. This was not a serious problem however.
The staff generally reported that they liked the
new system. In fact, some stress was produced
because there was not enough new equipment
installed. There was competition for access to
the desk top publishing system when different
people wanted to use it for different purposes.
There was also some evidence that, overa
longer term, there would be an increase in job
security because the staff members were acquir-
ing skills that could not be easily replaced.

Page ii
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This division interacted with two other types of
organizations. One was the service providers
who provide services such as language transla-
tion, graphics services and printing. The other
was the end users, typically regional offices, who
requested different types of documents and read
or distributed them. There was little effect ob-
served on either of these other types of organiza-
tions, most likely due to the low volume of publi-
catlons produced with the desk top publishing
system by the end of this study. Itis likely that in
the near future, desk top publishing will have lit-
tle effect on service providers, but the Improved
quality of the publications will have noticeable ef-
fect on the end users. Inthe more distant future,
as more functions are automated, desk top-
publishing could affect service providers as well.

It was conjectured that as desk top publishing
becomes very common, people will come to ex-
pect that more documents have about the same
quality in their appearance. In particular, many
documents that are presently typed will be ex-
pected to have appropriate fonts, proportional
spacing and embedded graphics to be accept-
able. Conversely, special effects which are dif-
ficult for desk top publishing systems, such as
tilted text, will be used much less often.

As well, it was conjectured that desk top publish-
ing systems wiil provide one more focal point for
the integration of office automation systems.

Page iii



iv
Table of Contents
Executive SUMmMAary . ... .. . i e . ceed
The Nature of Desk Top Publishing ........... it e e e e 1
Traditional PUbliShing . ... i i i ittt ie it ettt aanasannsans 1
Printing Technology for Desk Top Publishing .. ..ottt it eans 2
The Emerging Role of Desk Top Publishing ...ttt it iiianeans 4
Issuesforthe Present StUAY ......vniiiiii i i ittt it 6
The Approachtothe Research ........ ... . i i e 8
Objectivesof the Research ... ... o i i i it it ii i eeees 8
ResearchMethod ....... ..o i i i P 8
Description of the Division ............... ettt e e e e 11
Structure of the DIVISION ...t i i it it s 11
Flow of Documents inthe Division ... ... . i i i i i i it ire e ain e 11
The Implementation of Desk Top Publishinginthe Division . ...... .ottt it ii it sy 19
A Chronology o XY= | £ 19
The Functional Organization Of EVENtS . .....viuitii ittt iertrarenananeenenenas 30
Summary of Problems . .. ..o e e 32
Comparison with Other Divisions . . . ... oot e i i i e i e e S 35
Impllcations of Introducing the Desk Top Publishing System ...ttt i 37
Primary Implications ... ..ot i e e i e 37
Implications for INdiVIdUals . ... ot i i i i i e et 38
Implications for the Organization of the Operations Division . ........ .o, 40
Implications for Other Organizations ...........vuiiiiiit ettt eirineianaaans 44
L0 0] 1o 1§ o] o - 47
Generality of the ResUILS ..o v vt i i it i i i et ettt et e e ina s 47
Recommendations for Installation of Systems . . ......... ..o i 48
Recommendations for Systems Developers ..........coiiiiiiiinninnnn. PPN 48
The Future of Desktop publishing ..o i i i i e 50




v
Tables and Figures -

Figure 1. Organization chart showing the structure of the Operations Division ...................... 12
Figure 2. Flow of information throught the Operations Division required to publishmanuals ........... 14
Figure 3. Flow of information through the Operations Division required to publishforms. ............. 15
Figure 4. Flow ofinformation through the Operations Division required to publishexams. ............ 16
Figure 5. Flow of information through the Operations Division required to publish regulations. ......... 17
Table 1. Chronology of important eventsintabularform. ....... ... oo i, 20




Social implications of Desk Top Publishing Systems

Thomas Whalen, PhD
Division of Behavioural Research
Department of Communications

Tay Wilson, PhD
Director: Innovation Policy
Communications Canada

The Nature of Desk Top Publishing

The phrase, electronic publishing, can refer to
any use of computers to automate steps in the
publishing process. Desk top publishing genetral-
ly refers to the use of computers to assist in the
preparation of high quality, in-house documents
In small scale operations.

During the past five centuries, changes in the
publishing process have been the direct result of
the development of new technologies. Inturn,
each change in the publishing process has
precipitated social change. The development of
paper, movable type, steam and electric pres-
ses, typecasting, colour separations and photo-
reproduction have been accompanied by the
development of universal literacy, the stand-
ardization of spelling and grammar, the concept
of intellectual property and, acceptance of the
right of freedom of expression In countries with
strong publishing industries. As well, the
development of publishing technologies has
produced extensive economic changes. The
publishing industries are a major sector in the
economies of the industrialized nations.

A new publishing technology has been
developed in the last few years. This new tech-
nology is called electronic publishing. This tech-
nology could also have far-reaching implications
for society, as it will allow more people topub-
lish their ideas than ever before.

Traditional Publishing

Understanding desk top publishing requires un-
derstanding the traditional publishing process.
Consider how a book was published before
microcomputers became commonplace. A
book begins when an author writes a
manuscript. Typically the author will outline the
book with a pen and paper, and then type a first
draft on a typewriter. The author rewrites the
draft by writing notations on the draft and retyp-
ing it. Rewriting continues until the author is
satisfied. The final draft is then senttoc a
publisher. The publisher decides if the
manuscript is adequate for his purpose. If so,




Whalen and Wilson

the publisher gives the draft to an editor. The
editor or editorial staff makes changes to the
document by writing changes directly on the
draft. The editorial changes make the style of
the writing consistent with common, correct lan-
guage usage, but do not alter the meaning of the
document. After the editorial changes have

been approved by the author, the publisher "lays

out" the book. This requires deciding on the
final appearance, including selecting typeface

- and size, possibly dividing the text into columns,

fixing the size and style of margins and borders,
and fixing the position of pictures, headers, and
footnotes on the page. The publisher then
sends the document to a printer. The printer
retypes the document on a typesetting machine
or photographs it for photo-reproduction and
returns a copy, called a galley proof to the
publisher. Typographical errors are corrected,
page numbers assigned and tables of contents
and indexes constructed. When the author and
publisher have approved the galley proof, the
printer is instructed to print the required number
of copies. The publisher then distributes the
copies of the books to the readers. Depending
on the nature of the document, the publisher
may have his own distribution system or use in-
dependent retailers to distribute it.

Other kinds of documents are published In
about the same way. One difference in the publi-
cation of magazines is that they are often printed
by the publisher. As well, magazines are more
likely to have a separate step, when

" photographs and diagrams are added, which is

independent of the author’s writing.

Newspaper publication is a little different be-
cause almost all of the-work is done withina .
single organization. The newspaper publishing
company normally employs a staff of writers to
write the bulk of the newspaper, the newspaper
is almost always printed in-house and .
newspaper publishing companies normally have
their own distribution system,

Social Implications of Desk Top Publishing
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Publishing within large organizations, such as
the government or large private corporations, is
similar to other types of publishing. Large or-
ganizations publish books, periodicals, newslet-
ters and pamphlets. There are only three real dif-
ferences. Most of the writing is done by the or-
ganization itself. The organization may doits
own printing if it 'publishes enough. And the or-
ganization often distributes its publications
without charge or for a nominal fee, rather than
trying to make a profit directly from the publica-
tion. Partly as a result of these constraints, and
partly because of their needs, organizations
usually publish documents which have smaller
printing runs than commerciai publishers.
Where a commerclal publisher ndrmally prints at
least 3,000 hardcover books or 30,000 paper-
backs at one time, a large organization may
restrlct its printing to a few hundred copies of a
book. Pamphlets and newsletters may have
even smaller circulations.

* Thus, traditional publishing consists of groups of

specialists, each contributing a small part to the
production of the publication.

Printing Technology for Desk Top
Publishing

Perhaps the most important technology develop-
ment to enable in-house desk top publishing has
been the development of inexpensive, effective
laser printers. A laser printer is essentially a
photocopier which is driven by a computer. In
photocopying, light is reflected from a document
onto a specially constructed drum which be-
comes electrostatically charged when exposed
tolight. Powdered ink adhetes to the drum in
the places that are illuminated, forming an image
identical to that on the original document. The
drum then rolls over a piece of paper, dropping
the powdered ink. When the paper is heated,
the ink melts and makes a permanent copy. The
only difference between a photocopier and a
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laser printer is that the laser printer uses a small
laser to write the pattern on the drum rather than
obtalning the pattern by reflecting light off a
piece of paper.

This process results in a number of functional dif-
ferences between laser printers and other types
of printers.

First, any pattern can be written to the drum, un-
like printers with a fixed sst of mechanical
characters. This means that any number of dif-
ferent styles of text, called fonts, can be printed.
The text can be in any size, from minuscule su-
perscripts to headline sizes. And the text can be
placed in any position on the page. As well,
diagrams, graphs and illustrations can be
printed at the same time.

Second, the printer has a much higher resolution
than common dot matrix printers. A standard
dot matrix printer may print with a resolution of
60 dots per inch. A laser printer typically prints
with a resolution of 300 dots per inch. Thus, a
character formed by a dot matrix printer will ap-
pear to be composed of little squares, whereas a
character formed on a laser printer will appear to
be drawn smoothly. As well, laser printers make
a much darker image on the paper than dot
matrix printers.

Typesetting equipment used by commercial
printers has a resolution equivalent to about
1200 dots per inch. While this is four times the
resolution of a laser printer, in practice the dif-
ference between a laser printer and a typeset
character is difficult to detect. To an ex-
perienced eye, the typeset image appears a little
"crisper", whereas the laser printed image is
slightly blurred. The high-contrast, high-resolu-
tion printing obtained from a laser printer can be
substituted directly for typesetting in many ap-
plications. Even some popular magazines are
now photo-reproduced directly from iaser printer
output.

Social Implications of Desk Top Publishing ‘ ‘ Page 3

Third, laser printers are faster than most other
types of printers, even though, they are slow to
begin printing. They typically take about a
minute to warm up and begin printing the first
page. Aswell, it can take the computer several
minutes to send the information if a full page of
graphics must be printed. However, once it
begins printing, a long document consisting
mostly of text can be printed at about 7 sec per
page. This compares with 40 sec per page for
typical dot matrix printers and 180 sec per page
for a daisy wheel printer.

The availability of laser printers has induced
software developers to write computer programs
that could make effective use of these charac-
teristics. While it is possible to use a laser
printer with a conventional word processing
program, the result is not much better than using
a daisy wheel printer. The laser printer is faster
and quieter, but yields about the same image. It
Is more fruitful to use the laser printer with
software that lets the user compose a page of
text In different fonts at arbitrary locations. As
well, software can allow graphics to be inter-
mixed with the text.

Consider the front page of a newspaper. Typical-
ly, the text Is arranged in several columns across
the page. Headlines which span several
columns appear in much bigger type at the top
of the page and at the top of each individual
story. The name of the newspaper is displayed
in a different type style than the other text, and
may be accompanied by a graphic logotype.
Pictures are placed on the page with additional
text in a caption below each picture. The
coiumns of text flow around these pictures and
their captions. Clearly, specifying and managing
such a complicated layout requires much more
sophisticated software than a word processing
program.

In order to make this software as easy to use as
possible, the display on the computer screen
must very closely resemble the document that
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will be printed. This is called WYSIWYG (What
You See Is What You Get). In order to display
different sized text in different fonts in arbitrary
positions on the screen, the computer must
have graphic capabilities. A computer without
graphic capabilities can only display a single
size text in a single font in fixed rowsand
columns on the screen.

Among the computers most commonly used at
present, the Apple Macintosh is oriented toward
graphics, but IBM compatible computers are
most common in business. To display graphics
on an IBM compatible computer, extra graphic
hardware must be added to the basic computer
at additional cost. More Important, different com-
panies provide graphics capabilities for IBM com-
patible computers in different ways. Thus, when
laser printers were introduced, It was much

easler for the Macintosh computers to make use
of their full potential than IBM compatible com-
puters. In 1985, programs were quickly
produced for the Macintosh computer that al-
lowed people to lay out a page on the screen
and then have it printed on the printer. At this
time the term desk top publishing was con-
ceived. The systems were able to fit on the top

of a person’s desk.

The Macintosh desk top publishing systems are
not compatible with IBM computers. Docu-
ments which were produced on IBM compatible
computers were not easlly transferred to Macin-
tosh computers for publication, printers which
were designed to be used with IBM compatible
computers did not function efficiently with the
Macintosh computer, and software that people
used on IBM computers was not available for the
Macintosh computer. Individuals and people in
organizations that did not have many computers
could make effective use of the Macintosh desk
top publishing system. However, people in or-
ganizations which already had large investments
of time and money in IBM.compatible computers
did not want to install Macintosh desk top
publishing systems.

Social Implications of Desk Top Publishing
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In 1986, programs were introduced that would
allow.the IBM computers to SUpport electronic
publishing. These programs were necessarily
more complex than the Macintosh programs be-
cause they had to be able to support a wide
variety of different printers and graphics sys-
tems. And they had to be compatible with a
wide variety of other software, including different
word processors, graphics programs and
numerical spreadshests.

The Emergihg Role of Desk Top
Publishing . -

The term desk top publishing impliés that the
technology will be used by individuals. Right
now, it is unclear who those individuals will be.

Some hypotheses about what might happen in
the near future with the advent of desk top
publishing can be made.

People who use desk top publishing systems to
publish documents are unlikely to be members
of large publishing organizations. Professional
publishers have access to more powerful equip-
ment than desk top publishing systems. The
very powerful electronic publishing systems that'
they are purchasing will make them more effi-
cient, but generaily, professional publishers will
continue to publish about the same things in
about the same way, but at a slightly reduced
cost. o

However, many individuals will be able to use
desk top publishing to become very small
publishers. Such small publishers may exist as
individual entrepreneurs, publishing narrowly
focussed newsletters and small magazines for

- special interest groups. Even more frequently,

divisions within large organizations could be-
come small publishers which publish documents
for the organization.
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Author:-as Publisher

Some authors may undertake to publish their
ownwork. Ifthis were to happen often, informa-
tion usage throughout society could change.

It is important to realize that electronic publish-
ing is not better word processing. it has a dif-
ferent function than word processing. in many
cases the desk top publishing system cannot be
used to write a document, but is intended to
complement a separate word processor. A desk
top publishing system will only be useful to
authors if they undertake some parts of the
publishing process themselves. The role of the
publisher inciudes editing, layout, printing and
distribution of the document. It is not clear
which parts of this process an author would be
able to take from the publisher.

Author: as Editor

Author cannot completely edit a document they
have written. In the traditional publishing
process authors already edit the document as
best they can. The publisher provides the
remaining editing that the authors are unable to
do. If authors were able to produce a final draft
that did not require further editing, then editing
would not be part of the publisher's duties. The
best that authors could do to replace this part of
the publishing process would be to have the
document read and edited by another person.
The other alternative is for authors to distribute
documents which have not been properly edited.

Author: as Designer

Authors can lay out the document themselves.
They could ensure that the final form of the docu-
ment best expresses this intent. However,

layout is a different skill than writing. If authors
undertake laying out their own documents, they
will have to acquire this additional skill. For ex-
ample, in order to select a font with or without
serifs a person should understand that serifs
facilitate reading by drawing the eye along the

Social Implications of Desk Top Publishing
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line of text, that serifs (fine lines projecting from
main strokes of letters) make text appear tradi-
tional rather than modern and that serifs make a
page appear compiex rather than clean and
simple. Authors can make such decisions on
purely intuitive grounds, but they risk making
their work less attractive to the reader at first
glance and more difficult to read. They may
even obscure the message they are trying to
communicate.

Author: as Printer

Author generally will not want to. undertake to
print their own work. Electronic publishing sys-
tems are not designed to support large printing
runs because inexpensive laser printers do not
have a sufficiently long duty cycle to allow print-
ing many thousands of pages continuously. As
well, laser printers are expensive to operate,
costing between 3 and 10 cents per page,
depending on the type of printer. Printinga
hundred page report can cost as much as
$10.00 on many laser printers. An author would
only try to print the document himself if it was a
small document or only a few copies were re-
quired.

There are three more practical alternatives.
First, the authors could print a single copy and
give it to the printer to use as the original in a
photo-reproduction printing system. This is the
simplest and least expensive. Second, the
authors could give a copy to the printer to be

‘retyped on a typesetting machine. This would

be the most expensive and time-consuming
method, but would produce a much better-look-
ing final document. Third, the author could
provide the printer with the document on a com-
puter disk. The printer would have a computet-
based typesetting machine make the printing
plates directly from the disk. This third option is
not widely available yet because it requires that
the printer invest in machines which are com-
patible with the computers that the authors are
using. However, as more printers comiputerize
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their operations, and as standards emerge for
desk top publishing systems on microcom-
puters, this option will become increasingly likely.

Author: as Distributer

Finally, authors can undertake to distribute the in-
formation themselves. The difficulty of distribu- -
tion depends on the nature of the document.
Authors are poorly equipped to try to sell books
wholesale to book stores. However, in many
cases organizations already expect authors to
distribute reports themselves. The authors who
successfully use a desk top publishing system
will be the authors who already have a distribu-
tion system in place. '

Clearly not many individuals will successfuily un-
dertake the complete publishing process them-
selves, even with a desk top publishing system.

Long-Term Changes in the Role of the Author

This analysis presumes that the role of the
author does not change substantially. It ex-
amined ways that desk top publishing could ac-
commodate that role. Over a much longer term,
the role of authors couid change radically, much
as the role of the reader has changed over the
past ten centuries. When books were very ex-
pensive to produce, reading was limited to -
professionals, particularly the clergy and
academics. As they became inexpensive, read-
ing became a universal activity, with consequent
changes in the types of reading materials,
books, magazines and newspapers, that were
produced. Ananalogous change may occur if
pubiishing becomes equally inexpensive.
Authorship may become a universal activity.

This presumes that the problems of editing and
distribution be solved. However, technology is
already addressing these problems to some de-.
gree. There are a number of computer
programs which check spelling, sentence com-

. plexity and some simple grammatical syntax.
“More editing will be done automatically when

Social Implications of Desk Top Publishing Page 6

people write with computers as the power of
these programs increases and they become

universally available. Electronic mail networks al-

ready allow the rapid, inexpensive distribution of t
information to large numbers of people. As
electronic mail networks extend to the general
population, they will provide one possible solu-
tion to the distribution problem.

Universal authorship could cause changes in the
material that is written. Less complex ideas
could be presented in text. Publications might
consist of simple anecdotes and personal
opinions. The sort of material that is presented

_inletters to newspaper editors, on radio phone-

in programs and letters to advice columnists
might be added to the existing publications. '
Publications might consist of collections of loose-
ly related material compiled from the writing of a
large numberof people, rather than monolithic
blocks of prose that are produced at one time by
a single author. Many people might contribute
to a publication, each adding a little more infor-
mation and helping to organize it. One would
not expect that the development of new types of
publications would replace or reduce existing
publications, any more than universal literacy
replaced or reduced the functions of the clergy
and academia.

Issues for the Present Study

The present study examines some social implica-
tions of desk top publishing systems. To under-
stand these implications, two categories of ques-
tions are addressed. Which parts of the publish-
ing process will individuals with desk top publish-
ing systems undertake themselves and which

‘parts will remain in the hands of professional

publishers? What will be implications for .
authors, readers and documents if authors un-
dertake parts of the publishing process themsel-
vas? "
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The present study addresses these two ques- As desk top publishing becomes more

tions from observations of the introduction of a widespread, enough people and organizations
desk top publishing system in a division of a could be implicated to change society asa
government department. In the immediate fu- whole, in some degree.

ture, desk top publishing may have the greatest
effect within large organizations for two reasons.
First, vast numbers of documents are written
and published within organizations. It has been
estimated that over a trillion pages of documents
are produced within organizations in the United
States each year. Second, electronic publishing
systems are stiil sufficlently expensive to remain
outside the budgets of most private individuals.
Limiting the present study to a single division
within a government department allows an early
examination of the role of electronic publishing,
but limits extrapolation to other activities.

There are two classes of implications of desk top
publishing within an organization. First, there
are the implications for the individual jobs and
the work environment. Job functions may
change, some jobs may disappear completely
and other Jobs may be created that never ex-
isted previously. In the working environment,
there may be changes in noise level, lighting,
physical posture and task scheduling. Changes
in jobs have the greatest effects on the in-
dividuals who are closest to the publishing
process. The people who actually do the
publishing will be the first to worry about chan-
ges in their jobs and in their working environ-
ment. '

Second, there are impiications for the published
documents. Documents published electronically
may be different in appearance and timeliness.
People who never even see the desk top publish-
ing system will receive the documents that are
produced. If electronic publication makes the
production of documents faster, Improves their
appearance or makes them easier to read, the ef-
fect of desk top publishing may extend
throughout the organization.




Whalen and Wilson

Implications of Desk Top Publishing

Page 8

The Approach to the Research

In order to gather information that would help
answer questions about the implications of desk
top publishing, a case study of the implementa-

tion of a desk top publishing system in a govern-

ment department was undertaken.

Objectives of the Research

The overail objective of this research is to

- provide information that can be used to assess

the implications of desk top publishing for in-
dividuals and organizations that install this tech-
nology. Thus, the purpose of the case study is

. 1o obtain information which can be used to as-

sess the implication of desk top publishing for
people’s jobs and on published documents.

Three tasks were performed in order to ac-
complish this objective: -

1. A permanent, accessible chronicle
of the Introduction of desk top
publishing into at least one organiza-
tion was recorded.

2. An assessment of the implications
of the desk top publishing system
for the people in the organization
and the documents that are
produced was based upon this
chronicle.

3. An assessment of the likely differen-
ces between the organization
studied and other organizations was
made in order to assist the process
of generallzing results of this study.

Research Method

In order to achieve each of these sub-objectives,
the case study must provide a permanent
chronicle of the introduction of desk top publish-
ing into a government division. This chronicle
must be suitable for assessing the implication of
desk top publishing for the employees’ jobs and
for the documents produced by the division.

The implications of desk top publishing for the
people and the organization can be derived from
these estimates. As well, any characteristics of
the division which may limit the generality of the

findings must be described.

The case study consisted entirely of interviews
with members of the government division. The

‘interviews began before the desk top publishing

system was installed in the division and ended
after nine months. There were no systematic at-
tempits to influence the course of the implemen-
tation of the system, though occasional informal
advice was offered as seemed appropriate.

Thus, this research is a naturalistic case study.

It provides an history of the events surrounding
the implementation of a desk top pubiishing sys-
tem. As well, it provides a description of the '
characteristics of the division in which the sys-
tem was installed. This information provides a
way to satisfy the objectives of the research.
However, the method has some limitations
which must be kept in mind.

The most important limitation of this type of re-

search is that it does not provide sufficient
evidence to unambiguously determine the
relationship between causes and effects. Draw-
ing inferences about causes and effects requires
systematic manipulation of one variable to ob-
serve the effect on another. With only passive
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observation, additional evidence gathered out-
side the study must be used to draw inferences
about causes and effects. For example, it was
observed that peaple reported that the print
quality of the documents was better when they
were produced on the desk top publishing sys-
tem. From that observation alone, it would be
impossible to conclude that the electronic
publishing system caused documents to be
printed better. However, there is ample physical
evidence that the laser printer prints more dots
per inch. Taking this physical evidence into ac-
count, it is obvious that the desk top publishing
system does cause an improvement in print
quality.

Such inferences are not always so clear. Con-
sider the observation that a number of IBM com-
patible computers were purchased by the
division just after the desk top publishing system
became operational. It is very tempting to con-
clude that the usefulness of the electronic
publishing system caused other people in the
division to instali similar computers for their own
use. However, there are other possible explana-
tions. Another possibility is that there may have
been a prior intention to install IBM compatible
computers throughout the division. That inten-
tion caused the desk top publishing system to
be considered, and it just happened that the
funds for the publishing system came available
first. A third possibility is that there may have
been a prior intention to install computers in
genetal in the division. The particular computers
were selected on thelr own metits and it just hap-
pened that the best computers were IBM com-
patible systems. The observation alone does
not provide any evidence to distinguish between
these possibilities. In discussing this with the
head of the division, wa were able to eliminate
the first possibility. He had intended to purchase
computers throughour the division before the
desk top publishing system was instailed.
However, ne did not clearly distinguish between
the other two possibilities. -

Implications of Desk Top Publishing
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Determining cause and effect as clearly as pos-
sible is useful because it-allows more confident
predictions about what is likely to happen in
other organizations. From the examples above,
it is easy to predict that if other organizations in-
stall desk top publishing systems they will find

an improvement in print quality in their docu-
ments. It is impossible to predict that if other or-
ganizations install electronic publishing, they will
buy additional computers for the organization.

Another consequence of using a naturalistic
case study is that one must be careful in ex-
trapolating from the present results to other
people and other organizations. All the observa-
tions are made in one division. If that division dif-
fers from other organizations in important ways,
then different results may be obtained when
other organizations implement electronic publish-
ing. The only answer to this is to record as

many of the characteristics of the organization
being studied as possible so that there is a
record of the ways in which It is likely to be dif-
ferent from other organizations. '

A third limitation of a naturalistic case study is
that there is only one opportunity to observe the
events. Once they have occurred, they will not
happen again. Thus, it Is Important to maintain
as complete record as possible.

Interviews as the Primary Data Source

Four types of interviews were conducted during
the course of this study. At the beginning of the
study, initial interviews were conducted with
each of the people that were likely to be directly
involved with the operation of the desk top
publishing system. During the initial interviews,
people were asked about the nature of their
work and their expectations about the changes
that would occur after the desk top publishing
system was instalfled. '
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After the desk top publishing system was in-
stalled, post-installation interviews were con-
ducted with these same people. During the post-
installation interviews, people were asked about
their perceptions of the new system and the train-

~ ing they were undergoing.

At the end of the study, operational interviews
were conducted with most of the people who
work in the division, whether they had direct con-
tact with the desk top publishing system or not.
By this time, the desk top publishing system had
been used to produce a number of different
types of documents. During the operational in-
terviews, people were asked abotit the effects of
the desk top publishing system on themselves
and on the documents they pubiish. They were
also asked to speculate about the impact of
desk top publishing on other people and on
themselves at a future time.

As well, approximately every three weeks
throughout the course of the study, a main-
tenance interview was conducted with the chief
of the section. During the maintenance inter-
views, she was asked about recent events and
her current perceptions of the electronic publish-
ing system.

Privacy Considerations

In order to protect the privacy of the participants
as much as possible, neither they, nor the or-
ganization they work for has been identified by
name in this repott. it is impossible to complete-
ly hide the identity of the participants in this
study from the other participants or from those
who have been directly involved. However, this
should serve to protect the participants from
scrutiny by people who do not aiready know
them.

Page 10
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Description of the Division

The organization studied was one division of a
government department. This department
employs about two thousand people. Part of the

function of the department is managing a nation-

al resource by establishing and enforcing regula-
tions, administering examinations and issuing
licenses.

The division that was studied for the present re-
search, called the Operations Division, has
responslbility for writing and publishing these
regulations, examinations and licenses. As well,
the division writes and publishes other docu-
ments which contain information pertinent to
these regulations, such as manuals and
brochures. This constitutes the complete work
of the division. While these documents are
published in close consultation with other
divislons of the department and with outside
agencies of various sorts, the Operations
Division has sole responsibility for ensuring that
they are published.

Structure of the Division

The structure of the division is shown in Figure 1.
The division is supervised by a manager, called
the Operations Manager. The Operations
Division is divided into four sectlons, each super-
vised by a chief. The sections are responsible
for authorizations, controls, regulations and
production. There are four people in each sec-
tion in addition to the section chief. Depending
on the position, they are either officers or clerks.
As well, there is an office manager and an assis-
tant office manager to provide administrative
and secretatial assistance to the division
manager.

In addition to the division itself, there are five
regional offices scattered across the country. In
each regional office, there are people who con-
tribute to the documents produced by this
division and make use of those documents once
they are published.

As well, there are other divisions within the
department that assist the Operations Division.
Most prominent among these are the Forms
Management Division, which lays out and prints
forms, and the Translation Division, which
provides translations between French and -
English and the Information Services Division
which provides publication services for some
very high-quality documents that are distributed
to the public.

Flow of Documents in the Division

In the normal operation of this division, docu-
ments are written, edited, printed and dis-
tributed. The exact flow of the document during
publication is determined by the nature of the
document.

The Flow of Manuals

A manual is a document varying in length from
15 to 200 pages. A typical manual would be
about 50 pages in length. The Operations
Division produces about 20 manuals per year.
Many of these are manuals which have already
been published and must be revised to be up-
dated. However, some are new and must be
written entirely by the officers in the Operations
Division.

The manuals consist mosily of text, but could
contain tables, graphs and maps. The path
taken by a typical manual-is shown in Figure 2.
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it would be written by one of the officers in the
Authorization or Control Sectlons. After the text
is written, the author sends the draft manual to
the Production Section for typing if it was not ai-
ready typed by the authot, and editing (Paths 1,
2 and 3). When the draft manual is in acceptable
form, it is given to the section chief for approval.
It will be passed between the sectlon chief and
the author several times (Paths 4 and 5), until it
meets the section chief's approval. Each time it
passes through the Production Section for updat-
Ing (Paths 1, 2, 3, 4 and 5). Upon approval of
the section chief, the manual is sent to the Trans-
lation Division (Paths 6 and 7). The translated
manual is sent to the Production Section for
typing (Paths 8, 8 and 10), to the section chief
for approval (Paths 11 and 12), then to the
regional offices for comments (Paths 13 and 14).
Their comments are incorporated into the
manual. If significant changes are involved, the
manual will be sent back to the regions after the
changes are made (Paths 8, 8, 10, 11, 12, 13 and
14). Otherwise, the manual may be sent to other
sections for comments. When all concerned par-
ties have approved the manual, the final draft is
sent to the Production Section who sends the
manual out for printing, then to the regional of-
fices for distribution (Paths 15, 16, 17, 18 and 19).

This diagram is a simplification of the actual .
document paths in this division. Most of the of-
ficers in the Control and Authorization Sections
work on manuals, as well as many officers in the
Regulation Section. Many of these officers work
on more than one manual over the course of a
year. The section chiefs may work on more than
one manual at a time and the Production Sec-
tion may work on several manuals at one time.
As well, most of the paths are part of iterative
locps that are taken a number of times. For ex-
ample, the paths 1, 2, 3, 4 and 5 form two joined
locps that a document normally follows a num-
ber of times until a draft meets the chief's ap-
proval. A complete diagram of all the document
flows related to manuals would be unintalligible.
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In addition to manuals, this divislon produces
about 7 circulars per year. Circulars are
produced in the same way as manuals and flow
through the division as shown in Figure 2.

-The Flow of Forms

The division also publishes various types of ap-
plication forms. These are produced in a similar
fashion as manuals, except that more people
within and outside the division are asked for
comments and the production of the forms is
controlled by another division called the Forms
Management Division. The paths followed by a
form in production is shown in Figure 3.

The Flow of Exams .

This division also publishes exams. A typical
exam is about 20 pages long. It contains a num-
ber of questions in text. It is accompanied by
another booklet which contains various
diagrams necessary to answer the questions.
The Operations Division would prefer to com-
bine all the information in a single bookiet, but
that cannot be done with the publication process
used at present. Typically three different exams
are published in a month. Each year the division
distributes between 22,000 and 24,000 copies of
these exams.

Exams have special characteristics. They are
composed of questions drawn at random from
several question banks. Each question bank
contains a large number of questions on the
various topics which are tested by the different
types of exams. In order to manage these ques-
tion banks efficlently, they are stored electroni-
cally in a computer. The Operations Division
has developed custom software to maintain and

search the question banks.

The process of making up exams is actuaily
composed of two Independent phases. Exam
questions are continually created and entered
into the question banks. This is shown in
Flgure 4 with paths 1, 2, 3, 4, 5, 6 and 7. In fact,
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this is a slight simplification of the actual
process. Exam questions can come froma
variety of sources and are sent to the regional of-
fices in draft form for approval. Once they have
been approved, they are sent to the Production
Section for actual entry into the computer. The

second phase begins when a request for a new

exam is received. Questions for the exam are
drawn from the question bank by the Production
Section. The Production Section then edits the
exam, lays it out, sends it for printing, then
sends it to the regional offices for distribution
(Paths 8, 9, 10, 11 and 12). This diagram does
not show the editing and approval process that
requires the participation of the other sections
and regions.

The Flow of Regulations

Finally, this division publishes regulations. The
federal government does not Impose regulations
lightly. The process of publishing a regulation re-
quires advice and approval from many different
agencies in the federal government. The general
path which regulations follow is shown in

Figure 5. There are several omissions in this
figure. First, input for the regulation may come
from several sources, including the regional of-
fices, other sections of the department and the-
general public. Second, the documents do pass
through the Production Section, but primarily to
be typed, rather than as part of the actual
publishing process. After the regulation has
been approved, it must be officially published in
the Canada Gazetie.. It is advantageous for the
division to produce a draft which closely
resembles the final publication.

The Flow of Memoranda and Letters

In addition to these published documents, a
number of memoranda and letters are typed and
printed by the Production Section for the other
sections. These are not publications. However,
typing and printing letters and memoranda is im-
portant for the electronic pubilshing system be-
cause It was one of the first uses of the system

Social Implications of Desk Top Publishing Page 18

and remains one of the more common uses.
Often the Production Section is asked to type a
letter or memoranda as well as print it. .
However, as more of the officers get access to
personal computers, they more often type the
documents themselves and only ask the Produc-
tion Section to make minor editorial changes
before printing it.
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The Implementation of Desk Top Publishing in the Division

A Chronology of Events

The major events that occurred during the im-
plementation of the electronic publishing system
in the Operations Division are shown in
chronological order in Table 1.

These events include the installation, training,
and usage of a number of different parts of the
desk top publishing system. It must be noted
that the type of events chronicled are not
specific to this organization or to electronic
publishing. This chronology is representative of
most attempts to install office automation. The
major difference between the installation of desk
top publishing in the Operations Division and
some other attempts to install office automation
is that the installation of desk top publishing in
the Operations Division was of a more focussed
or limited nature and as such was more im-
mediately successful.

The implementation began in August 1986.
Before that time, the Operations Division had al-
ready been using microcomputers for operation-
al work. A multitasking microcomputer system
had been installed several years earlier to
electronically transmit documents to the regional
offices. However, that was essentially a word
processing system, not a desk top publishing
system.

As shown in Figures 2, 3 and 4, most of the publi-
cations produced by the division are sent to the
regional offices in draft form for comments. As
well, a number of documents are written in the
regional offices and sent to the Operations
Division for editing and publication. Thus, it is
important to have efficient text communications
with the regional offices. The microcomputer

system, commonly called TurboDOS in the
division, was instalied in the early 1980’s. It con-
sisted of a number of Z80 processor boards,
modems and a disk drive on a common bus.
TurboDOS, the multi-tasking operating system
was similar to CP/M. In normal use, a person in
one of the regional offices would write a docu-
ment on alocal computer, preferably using
WordStar. When the draft document was com-
plete, it would be sent over the telephone to the
TurboDOS system. Within the Operations
Division, a clerk or one of the officers would use
one of their four workstations to recall the docu-
ment in order to edit it directly or to print it out
for someone else to read and edit. If the docu-
ment was written within the Division, one of the
clerks would type it into the TurboDOS system
for editing and printing. As well, it would be im-
mediately available in the regional offices by
telephone. All of the word processing on the
TurboDOS system was done with WordStar.,

The desk top publishing system was imple-
mented in this division with the advice and finan-
clal assistance of another division in the same
government department, the Innovation Policy
Division. The Innovation Policy Division has a
mandate to monitor technological developments
and to design and assess implementation of new
technology in user environments. In an informal
discussion in mid-August 1986, a plan was joint-
ly devised between the Operations Division
Manager and the Assessment Division Director
and staff to introduce desk top publishing into
the Operations Division. The Operaticns
Division needed a desk top publishing system,
but did not have sufficient funds to obtain one.
The Assessment Divislon had sufficient funds,
but needead information about the implication of
desk top publishing and did not have access to
a site where electronic publishing was being in-

Page 19
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Table 1. Chronology of important events In tabular form. Each column represents a different stage in
the introduction of a technology. The table is divided Into dn‘ferent sections for each of the different
types of software that were introduced at a different time.

Date Installation  Demonstration - Training Usage Integration
August 1986
15 Aug 86 Installation proposed.
29 Aug 86 Production Chief consulted,

September 1986

Qctober 1986
15 Oct 856 Publication Clerks informed.

November 1986
18 Nov 86 Computer, Laser printer,
Wordperfect and IPrint delivered.
System instailed in cubicle.

19 Nov 86 Publication Clerks begin teachmg
themselves to use Wordperfect.
26 Nov 86 ) Half day training session about
converting WordStar to Wordperfect,
27 Nov 86 Mouse, modem and Paintbrush '
program delivered. '
28 Nov 86 ~ Electronic publishing system moved

into the computer room.

December 1986

4 Dec 86 Authorization Officer begins to learn lprint.

10 Dec 86 Control Officer begins to learn Paintbrush.

12 Dec 86 " ’ Training session is canceled by the Division

17 Dec 86 i . Production Chief fails to create

a single-page, two column document.
18 Dec 86 Officers demonstrate the "
Paintbrush and lprint programs.

January 1987

5 Jan 87 A Control Officer begins to use Iprint.
Jan 87 A second Control Officer uses Iprint.
12 Jan 87 - A Control Officer prepares visuals for a
presentation to senior managment.
21 Jan 87 A new printer Is instailed.
23 Jan 87 A second computer Is rented.’
24 Jan 87 _ An in-house tutor Is hired.
27 Jan 87 Ventura Pubiisher
is installed. )
28 Jan 87 The first circular has been completed.

A second circular is moved
by modem from TurboDQOS.
Officers no longer have
open access.
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Date Installation  Demonstration Training Usage Integration
February 1987
5 Feb 87 An index to Division publications is
completed.
23 Feb 87 New Publication Clerk begins
iearning Wordperfect.
25 Feb 87 Production Chief and Publication Clerk
receive a half day training on Ventura.
March 1987 -
16 Mar 87 Publication Clerk receives three
days training on Wordperfect.
20 Mar 87 Division instaiis six more computers.

26 Mar 87
30 Mar 87
April 1987

1 Apr 87
6 Apr 87

Divislon receives an optical scanner.

13 Apr 87

May 1987
15 May 87
June 1987
8 Jun 87

22 Jun 87

July 1987
Obsevation period ended

A new version of Paintbrush is installed.

Publication Cierk is trained on WordPerfect. _

The exam question bank

Is transferred to the system.
Administration Clerk receives
three days training on Ventura.

Two exams are produced.
Officers are denied access to the system

Administration Cierk receives .
2.5 days training on Ventura,
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stalled. The solution was for the Innovation
Policy Division to agree to provide some funds
to assist the Operations Division in installing a
desk top publishing system in exchange for per-
mission to study the implementation of the sys-
tem in the division.

At the end of August 1986, the Division Manager |

asked the Production Section Chief if she would
like to have a desk top publishing system in-
stalled. The Production Section Chief readily
agreed. Arrangements were made for the lease
of a system from a local company. This com-

pany was developing their own desk top publish- -

ing system by integrating a number of separate
pieces of hardware and software. The Opera-
tions Division Manager described the different
types of documents published by the division to
a representative from this company. They
signed a contract for the delivery of an IBM AT
compatible microcomputer with a 20 MByte hard
disk, a laser printer based on the Cannon laser

printing engine, a Wyse high-resolution monitor,

a Microsoft mouse, a 1200 baud modem, the
Wordperfect word processing program and a

- program for making up forms, called IPrint. A

program for making graphics called Paintbrush
was Included with the purchase of the mouse. -
As well, the contract provided for service to the
equipment and training for the people who
would be using the software.

In mid-October the clerks were informed that the
desk top publishing system would be installed.

In mid-November the first equipment delivery
was received. This included the computer, the
high-resolution monitor and the laser printer. As
well, Wordperfect and IPrint were delivered at
this time. The mouse was not available yet. The
equipment was set up in a cubicle next to the
Production Section Chief. '

The Production Section Chief and the two Ad-
ministration Clerks began learning to use
Wordperfect from the documentation supplied.

Social Implications of Desk Top Publishing . Page 22

Each of these three people were scheduled to
use the system for two hours per day, though
operational requirements often interfered with
this schedule. They spent their time following
the lessons in the manual exactly, typing the text
and executing the commands described in the
lessons. '

There were a number of problems encountered
immediately after the initial installation of the sys-
tem. The version of Wordperfect supplied did
not support the high-resolution screen. As well,
the printer did not work properly.

About a week after the installation of the system,
the Production Section Chief and the Administra-
tion Clerks received a half day training session
on the compatibility between WordStar and
Wordperfect. However, the effectiveness of this
training was reduced because the equipment
was still malfunctioning. The instructor spent the
first 45 minutes repairing the equipment. This re-
quired obtaining help over the telephone from
the equipment supplier. - At that time, the Produc-
tion Section Chief did not realize that the com-
pany that supplied the equipment had sub-
contracted to a different company for the train-
ing and had subcontracted to a third company
for the maintenance of the equipment. This
created an ongoing problem because the
Production Section Chief did not always know
what company she was interacting with. When
the equipment was finally working adequately,
the instructor demonstrated how to convert files
from WordStar to Wordperfect, how to change
fonts and how to use macros in Wordperfect.

Towards the end of November, the mouse,
modem and Paintbrush program were delivered
to the Operations Division. At this point, all of
the equipment ordered in the original contract
had been delivered. About this time, the system
was moved from its original position outside the
Production Section Chief’s cubicle to the com-
puter room. This is the room where the clerks

. did most of their work because the TurboDOS
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terminals and other word processors were in this
room. As well, the printer was working properly
by this time.

In early December, one of the Control Standards
Officers began to learn to use the IPrint
program. Her job required that she spend about
30 per cent of her time making forms. This effort
was required at irregular intervals. When a form
was required, editing and laying it out occupled
all of her time until it was finished. Between
times, she did not do any work on forms. During
December, she learned to use the system by
reading the manual and making up dummy
forms. As well, in mid-December one of the
other Control Standards Officers began to learn
to use the Paintbrush program for creating
graphics. Helearned by reading the manual and
trying different things to see what worked.

During this time, the TurboDOS system was very
unreliable. Its reliability had been decreasing for
some time. By early December, the TurboDOS
system was failing several times a day. Each
time it failed, there was a risk that work would be
lost and one of the clerks had to take time to res-
tart it. During the month of December, there
were several attempts to repair it. Each attempt
reqjuired a considerable amount of the Produc-
tion Section Chief's time, often during the even-
ings and weekends.

In mid-December, the Division Manager can-
celed a scheduled training session because of a
disagreement that arose about the nature of the
training. The Operations Division requested that
the instructor demonstrate the preparation of a
complete document, including the graphics for
the cover, the text inside and tables in an appen-
dix. This seemed reasonable to them. They had
specified that they needed to publish such docu-
ments in the initlal specifications for the system.
After a month, they did not know how to use the
systemto do so. In fact, they were not certain
that it was possible to publish the documents
that they required on the system as it was
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delivered. The company that supplied the equip-
ment refused to supply this demonstration, reply-
ing that the contract for training specified train-
ing only in the use of Wordperfect and that such
a demonstration required training other software
packages.

From the perspective of the Operations Division,
this objection seemed completely unreasonable.
They needed to see how the equipment worked.
The company that sold them the equipment had
also been given a.contract to train their staff in
its use. The Operations Division's contract with
the equipment supplier did not specify any limita-
tion about training on specific software pack-
ages. However, at that time, they did not under-
stand that the company that supplied the system
did not provide the training directly. Rather they
subcontracted the training to another company
altogether. The contract that the instructor was
citing was the subcontract between the equip-
ment supplier and the training company. This
subcontract specified which software packages
would be trained. Actually, it is unlikely that the
company that was actually doing the training un-
derstood how the different software packages
were integrated. The result of this confusing
situation was that the Operations Division could
not get the training that they wanted and
needed. They canceled the scheduled session.

By mid-December, the desk top publishing sys-
tem was being used almost exclusively as a
word processor. A few memos had been typed
onit. However, it was not being used for any ac-
tual publications.

in mid-December, the Production Section Chief
attempted to create a published document on
the desk top publishing system. This document
consisted of a single page which had an amend-
ment to a regulation in a column on the left side
of the page in English and the same information
in a column on the right side of the page in
French. -She was unsuccessful. She could not
get the underlining to work properly, could not
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get titles centred on the page and some of the
text was overstruck with horizontal lines. After
spending some time trying, she finally created
the document on the old system.

Thus, after having the equipment in place fora

month, after having spent at least 20 hours train-

ing herself and having attended a half day train-
ing session provided by the equipment supplier,
she was unable to create the most common type
of document required in government publishing.
Needless to say, she found the situation some-
what discouraging. Despite this, she was not
ready to give up. She still wanted the high
quality of the published documents that she
should have been available to produce with the
electronic publishing system. In particular, she
wanted to have her documents printed with
proporttional spacing and right justification.

The Production Section Chief faced a conflict be-
tween wanting to produce documents on the
desk top publishing system and not being able -
to do so. She resolved this conflict by conclud-
Ing that the particular system supplied did not
work propetly. In fact, she was right. It did not.
There were problems with both the printer and
the computer. The printer printed a regular array
of black dots about one inch apart over each
page. The computer did not re-boot when the
standard Ctrl-Alt-Del sequence was pressed.

The Production Section Chief generalized these
specific problems to explain almost all the di-
ficulties she encountered. She concluded that if.
the supplier could repair the equipment, the sys-
tem would be much maore useful.

While it was true that correcting the specific
problems would improve things somewhat, in
fact, most of the problems were more complex
thanthat. The real problem was that each of the
software packages supplied was quite complex

in itself and the different packages were not very

well integrated with each other. This produced
three problems.
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The first problem was that the software pack-
ages were not compatible with each other.
Something produced by one program, such as
Paintbrush, could not be used In another
program, such as Iprint. The end users, who did
not understand the difference between bit-
mapped graphics and ASCII text, were often puz-
zled. For example, a word processing program
such as Wordperfect could only recognize a
code (ASCH) for the letter "A", not a pattern of
dots (bit map) that looked like the same A,

If they could see some text on the screen with
one program and could store it in a file, why
could they not load the file into another program:
and edit the text? Both programs seemed to
produce the same things, text on the screen and
files on the disk. 1t was even more confusing
when the programs were compatible in some
ways and not others. Ventura Publisher was
able to load both a Wordperfect file and a
Paintbrush file and display them on the screen at
the same time, but then would only let the user -
modify the text in the Wordperfect part and not
in the Paintbrush part.

While the screen was capable of displaying both
characters (ASCIl) and graphics (bit map) any
editing program was only capable of changing
(editing) one, either the graphics or the charac-
ters, depending on the program.

The second problem was that the software was

* not uniformly.compatible with the hardware.

Graphics produced with the Paintbrush program
and printed on the laser printer were only printed
with a dot matrix resolution. Thus, the laser
printer printed very accurate "staircases" rather
than true diagonal lines. The Wordperfect
program did not support the high-resolution
monitor. It could not display any more text on
the screen than any other moniter and did not
display different fonts or differant sized text. In
fact, if text was made bold or ltalicized, there is
was no indication of any sort on the screen. In
order to use the desk top publishing system, the
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users had to learn a bewildering array of rules
about what they could and could not do with
each program. And they had to accept that
many things they wanted to do and which they
could imagine doing easily could not be done at
all.

The third problem was that the software pack-
ages each had unique user interfaces. Not only
did each program use a different set of com-
mands, each program had a completely different
underlying logic. Paintbrush was directed al-
most completely with the mouse. It relied heavi-
ly on selections from pull-down menus and to
some degree on selections from icons.
Wordperfect, on the other hand, relied almost ex-
clusively on specialized function keys. The user
was required to learn a different interface for
each program and to change interaction styles
every time a different program was used.

On 18 December 1986, the division made a con-
certed effort to provide their own training. The
Division Manager was familiar with the IBM
operating system (MS-DOS), one of the Control
Standards Officers had learned to use
Paintbrush and another had learned to use
Iprint. All members of the division were invited
to, and more than halif attended, a tutorial ses-
slon. During this session, the Division Manager
spent 15 min outlining the use of MS-DOS, and
the Control Standards Officers each spent about
45 min outlining the use of Paintbrush and Iprint.

This tutorial seemed to be well received.
However, it was intended that this tutorial would
bethe first in a series. During subsequent
tutorials each of the programs would be
described in more depth. These subsequent
tutorials were never offered. The most likely
reason for this is that a tutorial allows one per-
son to educate everyone else, but in the Opera-
tions Division, it soon became more important
that individuals in the Production Section learn
to use a program rather than everyone in the
division. At the time that this tutorial was
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presented, it was believed that everyone might
use the electronic publishing system occasional-
ly. This turned out to be incorrect. Eventually.
everyone outside of the Production Section was
excluded from using the desk top publishing sys-
tem.

It is not clear whether the Division Manager or
the Production Section Chief realized in Decem-
ber that this would happen eventually. There is
no direct evidence that they did. However, it is
striking to note that this tutorial did not include
any discussion of Wordperfect, despite the fact
that members of the Production Section had al-
ready been using it to write letters and memaos.
It would seem likely that they could have easily
and effectively told other people in the division
how to use that program. It is inconsistent that if
the tutorials were a way to teach other members
of the division how to use the desk top publish-
ing system, the most central program, Wordper-
fect, was not included. However, if the tutorial
was actually a way provide extra assistance to
the Praduction Section personnel, and to notify
other members of the division about the exist-
ence and capabilities of the desk top publishing
system, then there would be no particular need
to discuss the particulars of Wordperfect.

In early January two other Control Standards Of-
ficers began to learn to use Iprint. One officer in-
tended to use the program to prepare diagrams-
for Inclusion in documents that he was writing.
The other wanted to use the desk top publishing
system to prepare a presentation for senior
management. In both of these cases, the
primary use of the desk top publishing system
was to create graphics, rather than as a text
processor. :

In mid-January, the Production Section Chief
visited another private company which was
using a similar system to publish a small
newspaper. The Production Section Chief was
again trying to see a desk top publishing system
produce a complete document which had more
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features than a document produced by a stand-
ard word processor. Despite the original
specifications for the desk top publishing system
and the contract for various types of training, the
users did not yet have any concrete evidence
that the desk top publishing system was actually
capable of producing the documents they re-

quired. In this Visit, the Production Section Chief -

saw the actual publication of a newspaper.
While a newsletter is very different from the docu-
ments produced by the Operations Division, the
Production Section Chief had, atlast, concrete
evidence that the desk top publishing system
was capable of producing documents suitable
for publication. However, she could not get any
advice or assistance that was specific to her ap-
plication. Inan attempt to improve the
capabilities of the desk top publishing system,
the Production Section Chief ordered an optical
scanner at the end of January. She hoped that
the scanner would enable her to input previously
published documents automatically for updat-
ing. This was important because the majority-of
the division’s publishing requires updating pre-
viously published documents. Having to re-type
every document that needs a few words
changed is very inefficient. As well, she hoped
that the scanner would ailow her to more easily
input diagrams for editing and inclusion in docu-
ments.

As well, a new laser printer was installed. The
only reason for installing the new printer was to

- gliminate the hardware problems that were en-

demic to the previous printer. An unexpected
bonus was that the new printer could print faster
than the previous printer. However, replacing
the printer did not correct as many problems as
the Production Section Chief had hoped.
Software which was incompatible with the pre-
vious printer was equally incompatible with the -
present printer.

At the end of Jahuary, the Production Section
Chief rented a second 1BM AT compatible com-
puter and hired an experienced Wordperfect
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operator from a temporary help agency. (By
coincidence, this was the same agency that was
supplying the training for the desk top publishing
system.) Nominally this operator was supposed
to help clear up some of the backlog.of publica-
tions that were waiting to be published. In fact,
the operator's primary purpose was to provide
on-the-spot assistance for the Administration
Clerks when they had difficulty using Wordper-
fect. Thus, in practice, the Production Section
gained a long-term in-house tutor who could
make effective use of her spare time typing and
editing documents. And they obtained this tutor
for a much lower price than actually contracting
for formal instruction. In turn, the temporary
operator found the job much more interesting
than the standard word processing job because
she could spend time talking with peopie and
helping them out, rather than spending all of her
time typing as quickly as possible. This happy
arrangement lasted for eight weeks. During this
time, the Administration Clerks became much
more proficient with Wordperfect and lost much
of their initial resistance to learning the new sys-
tem.

By the end of January, the Production Section
had completed their first major published docu-
ment using the desk top publishing system. At
this time, they moved the second major docu-
ment that they intended to publish from the
TurboDOS system to the desk top publishing
system through the modem. Both of these docu-

" ments were edited with the Wordperfect

program. They used a single font. All graphics
and most tables were manuaily prepared and
pasted into the document for printing. The
major difference between this and the previous
documents is that the laser printer was faster
and produced a higher quality print.

By this time, the desk top publishing system was

being used throughout each working day by one
of the Administration Clerks. The other IBM com-
patible computer was being used full-time by the

temporary operator.
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During the first part of February, an index to all
of the division publications was prepared on the
desk top publishing system. This document was
38 pages long. It contained several fonts, includ-
ing two different sizes of text and italics. The
text was divided into columns. Different charac-
ters were used as bullets on indents, includinga
black rectangle, a centered dot and a hyphen.
This marked asmajor advance in the usefulness
of the system. For the first time, features were
used which were not normally available in word
processed documents.. The Production Section
Chief was understandably pleased with the out-
come. It was probably not a coincidence that
she began to talk about ordering two more com-
puters at this time.

At the end of January, the Ventura Publisher
program was installed on the desk top publish-
ing system. Ventura is a specialized publishing
program. ltis not a word processor at all, and
must be used in conjunction with a word proces-
sor, such as Wordpetfect. It allows the user to
specify the characteristics of a document in con-
siderable detalil. It allows the use of a variety of
fonts. It allows intermixing text and graphics
from several sources on a page. It allows for the
placement of text and graphics on a page to the
nearest three thousandth of an inch, which is the
resolution of the printer. It automatically num-
bers pages, chapters, footnotes and sections of
adocument. Inshort, it allows the user to lay
out a complete document from the draft text
which has been produced on a word processor.
However, in order to do all these things, the
program Is very complicated to use.

In mid-February, a new employee began work-
ing in the Production Section as a Publication
Clerk. She was directed to learn to use Wordper-
fect on the desk top publishing system when she
arrived. Before the end of February, the new
Publication Clerk and the Production Section
Chief both attended a half day training session
on the Ventura Publisher software. Neither of

the Administration Clerks had received this train-
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ing. Clearly the Publication Clerk was expected
to take the lead in learning about the desk top
publishing system. There was no apparent con-
cern or resentment from the Administration
Clerks because the reasons for the decision
were obvious. One of the Administration Clerks
disliked the equlpment from the time it was in-
stalled, had been slow to learn it and clearly
preferred not to have to use it any more than
necessary. The other Administration Clerk was
only working in a temporary position and was
not expected to be renewed after March 1987.

By the end of February, the Publication Clerk
was using Wordperfect on the electronic publish-
ing system throughout each working day. The
Administration Clerk who had been using the
system full-time prior to this had to return to
using the other systems. By this time, it is virtual-
ly impossible for the officers from the other sec-
tions to use the system because it was used all
of the time by the Production Section.

No one in the Production Section was using Ven-
tura by the end of February. In fact, the Produc-
tion Section was still just-beginning to use Ven-
tura by the end of July when this study was com-
pleted. However, it could become the primary
program for producing publications because it al-
lows the user to integrate all of the different

types of information, text, graphics, and tables,

in one document.

The use of Ventura created another probiem
with the hardware. Ventura attempts to display
the text on the screen exactly as it will appear
when printed. In order to do that, it must display
the text as graphics. More pixels are required to
display each character, so only a small part of
the page can be displayed on a normal com-
puter screen. On the 15 in high-resolution
screen used by the Operations Division, most of
a page can be displayed in a readable form, but
the characters are very small on the screen.
Even an operator who sits very close to the
screen must strain to read the tiny letters. To
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rerhedythis, the Production Section Chief or-

~ dered a 19 in high-resolution screen at the begin-

ning of March. The small screen only created a
problem when using Ventura, so ordering a
larger screen indicated her intention to use Ven-
tura regularly.

in mid-March, the Operations Division turned the

TurboDOS system over to another division in the
department. As well, the programmer who was
working in the Operations Division on a term
position to maintain the TurboDOS system trans-
ferred to the other division. About this time the
Operations Division received six IBM compatible
computers. This raised the total number of
microcomputers in the Operations Division to
about nine. These microcomputers were dis-
tributed throughout the division, Clearly, by this
time, the Operations Division was completely
committed to replacing the TurboDOS system
with a set of independent microcomputers. The
desk top publishing system would be one of
these.

Inthe last part of March, the Operations Division
received an optical scanner for evaluation and
eventual purchase. The Production Section
Chief had indicated that she expected that the
scanner would solve a number of problems. In
particular, a major problem is that much of the
work of the Operations Division consists of revis-
ing documents that already exist. The only way
to use the desk top publishing system to assist
In revising these documents would be to type
the whole document into the computer. It was
hoped that the scanner would allow automatic
entry of the documents. As well, the officers
who did not have access to a computer were still
drafting graphics by hand. It was impossible to
put these graphics into the computer without re-
drawing them on with the Paintbrush program.
Furthermore, the Paintbrush program did not
support the high-resolution printer.
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By the end of March, there were still a number of
problems that had not been resolved. The sys-
tem was not well integrated, but remained a col-
lection of unmatched computer programs which
could only work together in the most con-
strained ways. The training that was provided
was not sufficiently flexible to mest the users’
needs. Not only did the training fail to consider
the particular needs of the people who had to
use the desk top publishing system, it did not
teach about the operation of the system as a
whole. Instead, training was provided for par-
ticular, isolated programs within the system,
without reference to the other software that inter-
acted with them. In essence, the training
reflected and contributed to the general failure of
the system to be a completely integrated desk
top publishing system.

After five months, no one in the Operations
Division had been abie to produce a complete
document, including a cover with graphics, text
in different fonts and an appendix containing
tables. Nor had any of the instructors in any of
the training sessions told anyone how to do it.
Nor had anyone from the company that sold the
system shown that it was possible, even though
the Operations Division Manager had clearly
specified that requirement before the equipment
was ordered.

At the end of March, the Operations Division
Manager, Production Section Chief, the Director
of the Innovation Policy Division and the Presi-
dent of the company supplying the equipment
discussed these concerns gver lunch. Atthat
time, the President of the company gave
everyone his assurance that thess problems
wouid be examined and Improvernents made.
As well, he gave the Operations Division
Manager a new version of the paint program
which was compatible with the high-resolution

screen and printer. Unfortunately it was not com-

patible with the scanner. That problem was not
be fixed for another seven months.
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At the beginning of April, the new Publication
Clerk attended a training session on Wordper-
fect, and in mid-Aprll, a three-day course on Ven-
tura,

As well, in early April, a new programmer was

hired. He began transferring the exam software

and the exam question banks from the
TurboDOS system to the desk top publishing
system. By mid-May, two exams were produced
with the desk top publishing system. By this
time, at least one example of each of the major
types of documents had been produced on the
desk top publishing system by the Production
Section. In most cases, at least some parts of
the documents, such as covers, were still
produced by hand, but the most important parts
were produced electronically.

During the next two months, there was a steady
increase in the amount of work done with the
desk top publishing system rather than manual-
ly. However, even at the end of this time, only a
small proportion of the Operations Division publi-
cations were produced on the desk top publish-
ing system because the Publication Clerk and
the Production Sectlon Chief were still learning
how to use it. Documents which were produced
with the desk top publishing system were
produced much more slowly because of this.
However, the quality of the final document was
much higher. The print was clearer and easier to
read, the layout was much nicer and there were
fewer errors. The increase in quality alone jus-
tified the use of the system when time permitted.

In early June, the Production Section Chief
began restricting the use of the desk top publish-
ing system to the staff of the Production Section
by keeping the system physically locked when

- they were not using it. This action was taken in

part because, the interplay of software and
hardware was so complex that it was easy for
someone to change or try to change configura-
tions for their own purposes, which would upset
the work of others and sometimes the system as
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well. Several times, large amounts of previous
work was lost due to this problem In fact, no
one outside the Production Section had had ac-
cess to it since January because it had been in
use full time. However, requiring that a key be
used to access the desk top publishing system
was a highly visible gesture and was noted by
the officers in the other sections.

In mid-July, the Production Section Chief and
the Publication Clerk were still learning to use
Ventura. The desk top publishing system was
being used full time to produce documents. A
typical document would be written by an officer
using one of the other IBM compatible com-
puters. The text would be sent by modem to the
desk top publishing system. The Publication
Clerk would format the text, leaving space for
the graphics as required. The graphics would
be produced by hand and pasted into the final

. copy.

Of course, there were many variations on this
procedure. Because the system was still very
new, people were still experimenting with dif-
ferent approaches. Sometimes the officers sup-.
piied the text on disks. They often gave the
Production Section hand-written drafts, par-
ticularly if the text consisted of amendments to
previously published documents.

The decision about whether a document was to
be published in the traditional way or whether it
was to be published electronically was left to the
Production Section Chief. The decision
depended on a number of parameters, including
the urgency of the document, the difficulty in
producing it electronically, and whether the
document gave the operators a chance to learn
anything new about the desk top publishing sys-
tem.
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The Functional Organization of Events:

When office automation is installed in an or-
ganization, the installation normally proceeds
through a number of iterative stages. These
stages occur in order to some extent, but over-

lap somewhat. First, information about the sys- -

tem is dispersed throughout the organization.
Second, some equipment is installed and
demonstrated to the organization. Third, some
people are trained on the operation of the equip-
ment necessary to accomplish some task.
Fourth, some operations necessary to do that
task are determined and the task is performed
on a regular basis. Fifth, some new ways of ac-
complishing the task are integrated with other re-
lated tasks. The training, operation and integra-
tion (third, fourth and fifth) stages are repeated
for each new task that can be accomplished
using the equipment. If the equipment can be
used fora large number of tasks, then this
process can continue for years. Furthermore,
every time there is a significant change In the
equipment, the whole process begins anew.

There is a logic to these stages. Before a sys-
tem can be effectively used in an organization,
people must know about it. Not only do they
have to know what to expect, but they have to
have time to adjust to the changes. This com-
plex process occurs throughout all of the stages.

If the system is very complex, it cannot be in-
tegrated into the organization aii at once.
Rather, one task must be transferred to the new
system at a time. System designersarenotina
very good position to do this because they do
not know the exact tasks required in each or-
ganization that wili use their systems, Rather,
system designers must design for generic tasks.
The detailed steps required to perform each task
with the new system must be developed by the
end user. In order to do this, the end user must
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first learn something about the operation of the
system, then determine how to accomphsh a
task using those operations.

As each task is transferred to the new system, it
must be integrated with other work of the or-
ganization. This means ensuring that the inputs

to the task are compatible with the outputs of the-

preceding tasks and that the outputs of the task

- are compatible with the inputs of the succeeding

tasks. As well, it means ensuring that there are
minimal conflicts for resources between different
tasks. Forexample, if a task requires transfer-
ring information over the telephone with a
modem, there will be a conflict between the
operation of the computer and other use of the
telephone.

The events experienced in the Operations
Division from August 1986 to July 1987 can be

~ divided into these stages.

The information dispersion stage began in
August 1986 and continued through November
1986. 'During this time, the members of the
Operations Division who would be using the sys-
tem the most were informed that it was coming
and given plenty of time to adjust.

The demonstration stage for the computer itseif
began when the equipment was instailed on 18
November 1986. The equipment was placed on
display in an.open cubicle near the coffee
machine. All members of the Operations
Division had an opportunity to see the equip-
ment and to see people using it. The demonstra-
tion stage for the computer ended when the sys-
tem was moved to its operational location ten
days later. On 18 December 1986 there was a
demonstration stage for the graphics ptograms.
Officers from the Controi and Authorization sec-
tions demonstrated software for making graphic
images and forms. There was a separate training
stage for the two major software programs,
Wordperfect and Ventura.
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The training stage for Wordperfect began im-
mediately after the installation of the system.

This training was very complicated, consisting of
several weeks of self-instruction, interrupted by
structured lessons, and followed by hiring an in-
house tutor. It never completely ended, al-
though it decreased considerably when the in-
house tutor left in mid-March 1987, representing -
an interval of about four months. It must be
noted that this does not imply that the system
was unused for four months. Rather, useful

work was done throughout at least the last three
of the four months. Nor does it imply that the
operators are not learning anything anymore.
Rather, Wordperfect is sufficiently complex that
the operators will continue to discover better pro-

cedures for as long as they use it. Infact, for the -

foreseeable future, new programs and new ver-
sions of existing programs will be supplied more
quickly than people will have time to master
them.

Developing specific tasks overlapped with the
training for Wordperfect. Letters and memos
were produced from the very beginning. These
are simple, short documents and could be done
with Wordpetfect with almost no modification of
the task. As well, there were no particular
problems encountered in integrating these tasks
with the rest of the work in the organization. The
operators accepted the same written input as
they did before the desk top publishing system
was installed and produced printed output. This
did, however, leave them the option of accepting
electronic input. Some officers took advantage
of this capability. Estabiishing this capability
made it easier to accept electronic Input later
when longer documents were published on the
electronic publishing system,

Training on Ventura did not start until 2 month
after the program was installad. There was a
long deiay for.two reascns. First, the software
was new, so the instructors were still }earning
about it. They were not anxicus to begin teach-
ing other people. Second, the staff of the
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Production Section was still learning to use
Wordperfect, so they were not anxious to learn
about other software. When training did take
place, it consisted solely of classroom lessons al-
ternated with individual practice.

The desk top publishing system began to be
used for various types of documents at very
specific times. Letters and memos were
produced first, using Wordperfect. Circulars
were produced next, again using Wordperfect.
Then exams were published with Ventura. Final-
ly, manuals were published with Ventura.

Effective integration of the various functions had
just begun to be accomplished at the end of this
research. Up to this time, integrating the in-
dividual functions with the existing equipment
and work procedures of the Operations Division

has been more successful than integrating the in-

dividual functions of the desk top publishing sys-
tem with each other. An early attempt at integra-
tion was to ensure that documents produced on
the TurboDOS system could be transferred to
the desk top publishing system for use with
Wordperfect. As well, considerable effort was
made to ensure that the exam publishing facility
was part of the electronic publishing system.
Conversely, the Production Section had little suc-
cess trying to make the graphics programs com-
patible with Wordperfect. In fact, the graphics .
programs were not compatible with the word
processing programs in any way. This undoub-
tedly accounts for the low rate of usage of the
desk top publishing system for preparing
graphics.

On the other hand, Wordperfect was very com-
patible with the Ventura Publisher, so little effort
was required. The Paintbrush program was
somewhat compatible with Ventura, and possib-
ly may be integrated by the Operations Division
eventually. However, it happened that
Paintbrush faiied to be integrated with Wordper-
fect and was rejected. It may be some time
before the Production Section Chief reconsiders
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using Paintbrush, even with Ventura. If it ever is,
the Paintbrush program may have to cycle
through the demonstration, training and usage
stages all over again before it reaches the in-
tegration stage. It should be noted that a new
version of Paintbrush was installed at the end of
March, but the installation alone was not suffi-
cient to trigger a complete implementation cycle.
Possibly the major reason the new version of
Paintbrush did not have any noticeable effect
was that there was already too much competi-
tion for the limited computer time from Wordper-

- fect and Ventura.

The most significant failure of integration was the
failure to integrate IPrint with the other software
packages. The production of forms is a major

function of the Operations Division. |Print

provides the best capability to produce forms.
However, it is not compatible with any of the
other programs that make up the desk top
publishing system. It cannot read files produced
by any of the other programs and files it
produces cannot be read by them. The
manager of the Operations Division even con-
tacted the company that produced IPrint himself
to ask If they were pianning to make it com-
patible with Ventura. They replied that they did
not intend to do so. Aiter two separate attempts
to use the program, the Operations Division has
had to abandon i, strictly because it is not com-
patibie with anything else. :

This organization of the events Is summarized in
Figure 6. The electronic publishing system has
actually been treated as three different types of
systems by different people at different times.
Originally, Wordperfect was installed and the sys-
tern was primarily treated as another word
processor. Next, the Paintbrush and Print
programs were installed and the system was
used by some to create graphics. Finally, Ven-
tura was installed and the system was used by
others to layout compieted documents.
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An approximate division of the events into four
different functions Is shown by the division of
Table 1 Into sections. The first section contains
events leading to the use of Wordperfect. The
second section contains events leading to the
use of Paintbrush and Iprint. The third section
contains events leading to further use of
Wordperfect. And the fourth section contains
events leading to the use of Ventura, Each of
these functions advanced through each of the
five stages Independently. The five stages are
listed across the page from left to right.

These functions are not mutually exclusive in
principle. Rather, as each function reached the
integration stage, it should be added to the other
functions already performed on the system.
However, there were occasional conflicts be-
cause the Production Section staff tended to use
the system to create the text for documents,
while the other officers used the system to
create graphics. Only one person can use the
system at a time and the system can only be
used for one function at a time. The conse-
quence was that as the system became more
useful for the Production Section to create publi-
cations, officers from the other sections were ex-
cluded from using it. As well, producing
graphics is time-consuming. As the system be-
came more heavily used for publishing text, less
time was available for producing graphics.

However, it is still early in the integration stage of
the publishing function. It is not yet clear what
will happen In the long term, particularly as more
computers become available. '

Summary of Problems

The probléms that arose during this process
provide valuable lessons for the installation of
other systems in other organizations. It is useful
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to isolate them from the historical record as long
as they do not obscure the overall success of
this implementation.

When observing any new system, the problems
always stand out. It is easy to conclude that the
installation of the system provided nothing more
than a collection of problems. In fact, it must be -
emphasized that, in this case, virtually everyone
said that they liked the electronic publishing sys-
tem every time they were asked. The Opera-
tions Division is proceeding with extending com-
puter systems throughout the division as fast as
they are able to get the resources. Every month
more documents are published on the desk top
publishing system. And the Production Section
Chief is trying to get the resources to purchase a
second system. Surely it must be concluded
that, in this case, the systems implementation
has been a success overall.

The problems that arose during the implementa-
tion of the electronic publishing system fall into
four categories.

The Experimental Nature of the System There
was a misunderstanding at the very beginning
that has never been acknowledged and which
has plagued the installation of the desk top
publishing system for a full year. Everyone un-
derstood that the system was intended for opera-
tional use. However, both the company that sup-
plied the equipment and the Innovation Policy
Division, believed that the system supplied

would still be an incomplete version ready for ad-
vanced testing. It was expected that the system
would be sufficiently developed to be usable
from the beginning and would be upgraded as
soon as the upgrades became available.
However, most of the people in Operations
Divislon believed that they were receiving a sys-
tem "off the shelf", and expected that it would be
complete when delivered. Some officers inthe
Operations Division came to realize that they
were using a beta test version during the first
year and expressed dismay that it should have
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been sold as a complete system. It is impos-
sible to tell exactly where the misunderstanding
occurred. However, the negative impact of the
unrealized expectations on the people in the
Operations Division was considerable.

The Incompatibility of the Software The fact that
the software was not well integrated caused a
number of problems. It is the author’s opinion
that these problems are sufficient to Inhibit sales
of poorly integrated desk top publishing sys-
tems. The desk top publishing software that will
be the most successiul during the next few years
will be the software that is best integrated. Fur-
thermore, it is likely that the best integrated
software will be developed by enhancing exist-
ing word processing software rather than by
developing dedicated electronic publishing
programs.

The Unresponsiveness of the Training The train-
ing that was supplied was cleatly a problem.
However, it is not clear how to avoid the
problem. Modern software is very powerful.
This necessarily makes it complex-to use. Often,
the best way to learn to use complex software is
to use it every day and to experiment with it con-
stantly. However, it would be prohibitively ex-
pensive to buy this type of training from an out-
side party. For obvious practical reasons, the
most common type of commercial training is to
purchase a few hours of an instructor's time.

But few people will be able to remember enough
of the details taught in a classroom lesson to be
able to use the programs effectively. The best
that these classroom lessons can do is provide
an indication of the capabilities of the programs
and indicate the general directions that people
should work toward in their own use.

In this particular case, the training was particular-
ly ineffective because the instructors could not
or would not give an overview of the systemas a
whole and because the people being trained
often did not have access to the comptiter to
practice after the lesson had ended.
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The people in the Operations Division experi-
mented with a number of alternative possibilities.
Of all the training methods tried, the most suc-
cessful by far was the use of agency help as a
long-term in-house tutor. it would be useful for
other divisions installing electronic publishing

systems to seriously consider pursuing this alter-

native. It may even be possible for the equip-
ment suppliers to offer this as an alternative to
the traditional training approach.

The Lack of Graphics Capability The primary
reason that most of the graphics are not
produced electronically by the authors is that the
other computers in the Operations Division do
not have mice. A mouse is an electronic pointer
operating from a remote desk top device which
is operated by pressing a button to start or ter-
minate a line drawing when the pointer is at the
correct location. it is difficult to produce
graphics efficiently without a mouse. A secon-
dary reason is that the graphics software
provided was not particularly good. Rather than
supplying specialized business graphics which
would easily produce line drawings of charts,
diagrams and graphs, a general paint program
was supplied as part of the purchase of the
mouse which ailowed the user to create free-
form drawings in colour (or shades of grey on a
monochrome monitor). Furthermore, the draw-
ings produced could not be printed in the proper
resolution without a good knowiedge of Ventura
(which was still lacking after nine months).

Most of the officers who supplied documents for
the desk top publishing system noted that they
would like to have better ways to produce
graphics than the manual methods they have
been using for years. It should not be surprising
that users expect that the desk top publishing
system will provide better ways to produce
graphics. Authors of textual material have been
well-served by increasingly powetful word
probessing systems for the last ten years. The
desk top publishing system can only provide a

‘modest increment in text-processing power. In

addition to improved layout, the really novel
aspect of desk top publishing is its ability to in-
corporate graphics.

Page 34
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Comparison with Other Divisions

In addition to the Operations Division, electronic
publishing systems were installed in two other
divisions in the same government department,
the Research Division and the Applications
Division, at about the same time. It is useful to
compare these other divisions with the Opera-

tions Division,

These other two divisions differ from the Opera-
tions Division in a number of ways. The most sig-
nificant difference is that the other divisions are
not primarily publishers. Rather, they only
produce long documents on occasion to report
the results of other work they have done. Typi-
cally copies of these are distributed on demand.
The bulk of their writing consists of letters and
memoranda to individuals. The Applications
Division also produces a monthly newsletter
which is distributed more widely.

As well, both of these other divisions are much
smaller than the Operations Division. The Ap-
plications Division is about one-quarter the size
and the Research Division, about one-third the
size of the Operations Division.

The Applications Division has had an electronic
publishing system in place for more than a year.
it consists of an IBM XT micro-computer and a
laser printer which was identical to the first laser
printer installed in the Operations Division.
Wordperfect Is used exclusively on this system.

Conversely, the Research Division has had a
laser printer and an IBM AT compatible com-
puter for about three months. They use a word
processor called Nota Bene to prepare docu-
ments and Ventura Publisher to lay out and print
them.

In both these cases, the electronic publishing
systems are primarily used by the authors to
write and print their own documents. As a con-

sequence, the systems are being used as high-
powered word processors, rather than as true
electronic publishing systems.

In the Applications Division, the only program
that is used to write documents is Wordpetfect.
Generally the authors write their own documents
on their own computers then move them to the
computer with the laser printer for printing a final
draft.

The one exception to this process is the publica-
tion of the newsletter. In this case, the Applica-
tions Division acts like an actual publisher. They
solicit manuscripts from the authors, edit the
manuscripts, lay out the newsletter, have it
printed and distribute it. The documents are sup-
plied to the division in a variety of formats be-
cause they were originally produced on a variety
of word processors. The division has acquired
the capability of translating the files from a num-
ber of other formats into Wordperfect.

However, even the newsletter is produced in a
form that mote closely resembles a collection of
typewritten pages than a magazine or
newspaper. While it does use a sans-serif
typeface and have bold titles for articles, it does
not have embedded graphics, a columnar layout
or different sized fonts for headlines, headers
and footers.

There was very little problem with training in the -
Applications Division. Wordperfect is the only
program that is required to do the work of this
division. Each person in the division learned to
use Wordperfect by seif-study, through trial and.
error, and by helping each other.

The only problem with integration was ensuring
that articles for the newsletter that were written
by other divisions on other systems could be im-
ported into Wordperfect. The division pur-
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chased off-the-shelf software which did this with
a minimum of effort. By the end of this study,
the Applications Division was not Using any
publishing or graphics software.

Conversely, in the Research Division, the
decision was made to use the word processor to
format and print correspondence, but to use Ven-
tura to lay out and print research reports. Fur-
thermore, the administrative asslstant for the
division was assigned the task of using Ventura.
It was expected that the professionals in the
division would write their documents on their
own computers and then provide the assistant
with a disk. The assistant would then layout the
document in a standard form and print it. Thus,
the administrative assistant would actas a
publisher for the rest of the division.

At the present time, three months after installa-
tion, the assistant is still learning to use the word
processing and publishing programs. She has
learned enough about the word processor to
type, edit and print correspondence. All learning
has been through self-study, trial and error and
talking to other people in the division. Three
documents have been produced with the Ven-
tura publishing system. These have been '
produced primarily by one of the other staff, who
learned to use Ventura first. Itis not yet clear
whether the assistant will learn to use Ventura to
format documents, or if the rest of the staff wiil,
in fact, use the system themselves when they
need to publish reports. A mixture of these two
possibilities seems most likely. Some of the staff
will publish their own reports while others will
rely on the assistant to do it. This is similar to
the use of word processors. Some of the staff
do all of their own typing, while others rely on
the assistant to re-type documents from their
hand-written drafts.

Page 36
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Implications of Introducing the Desk Top Publishing System.

The desk top publishing system directly affected
the tasks required of the employees, the working
environment and the documents produced.

These primary effects had secondary effects on

the individuals, the organization of the division
and other organizations that interacted with this
division.

Primary Implications

Implications for Tasks

The installation of the desk top publishing sys-
tem had clear implications for the tasks required
of the people in the Production Section. The
most obvious change in their tasks was that they
were expected to spend a considerable amount
of time learning to use the new electronic
publishing system. As a result they had less
time available to work on other tasks.

As well, there was some Increase Inthe
variability of the tasks that they petformed.
Before the introduction of the desk top publish-
ing system, they only used WordStar to produce
documents. After the introduction of the desk
top publishing system, correspondence and
reports of various types were done on both sys-
tems. Thus, the additional tasks required to use
Wordperfect to write and edit documents and
Ventura to lay them out were added to the pre-
vious tasks required of the staff of the Produc-
tion Section. The only tasks that were eliminated
were those required to create exams on the
TurboDOS system, because exams are no
longer produced with TurboDOS. However,
those tasks were directly replaced by tasks re-
quired to create exams on the desk top publish-
ing system. Thus, one of the greatest effects of
introducing the electronic publishing system was
to add new tasks to those previously required of
the Production Section staff.

Some of the new tasks added were analogous to
previous tasks. Previously the employees of the
Production Section were required to type and
edit documents with WordStar. Now they are re-
quired to type and edit documents with both
WordStar and Wordperfect. In this case, the
documents typed and edited with Wordperfect
exactly replace the same function on WordStar.

Other new tasks were extensions of previous
tasks. Previously the employees in the Produc-
tion Section made simple layouts by cutting and
pasting documents. With the desk top publish-
Ing system they make much more precise and
complex layouts requiring different fonts. Not
only do they have to use different methods, but
the task itself has become more complex.

No task has been completely eliminated be-
cause the Production Section still produces
most documents with the old methods. Thereis
some small reduction in the amount of physical -
cutting and pasting required because some
documents are laid out electronically, and there
is a slight reduction in the amount of re-typing re-
quired because the original authors now type
some of their documents themseives and trans-
mit them electronically to the Production Sec-
tion. Asthe employees become more familiar
with the desk top publishing system, and as
more computers are purchased for the other
members of the Operations Division, the
majority of the manual layout will be eliminated
and re-typing may be reduced by as much as
half. However, there will always be the need for
an occasional manual layout when older docu-
ments are not available In electronic form. And it
will be a long time before all of the members of
the Operations Division learn to type and have
unlimited access to word-processing programs
on micro-computers. Furthermore, until ade-
quate graphics programs are integrated into the
electronic publishing system, graphics will nor-
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mally be manually cut and pasted into the docu-
ments.

Other members of the Operations Division out-
side of the Production Section have not noticed
any particular change in their tasks, other than
the fact that occasionally they type documents

rather than writing them by hand. This reduces

the amount of time they spend writing some-
what, but not by a great amount. The authors
have reported that they get better service when
the document is produced with the new
electronic publishing system. Rather than send-

-ing a memo back to the secretary three times for

corrections, they only have to edit it once for the
Production Section. Many of the staff of the
Operations Division indicated that they would
like to be using the electronic publishing system
more, particularly for producing graphics, but
did not have sufficient access to the system or to
any other computer with & graphics capability.

In particular, producing graphics requires a
mouse, and the other computers available in the
Operations Division are not equipped with mice.
Other than the people who had actually tried to
use graphics programs, the staff outside of the
Production Section was not particularly aware of
the problem with a lack of compatibility between
the graphics and publishing software.

Implications for the Working Environment

The working environment has not changed in
any detectible way for the members of the
Production Section. Before the introduction of
the desk top publishing system, they had al-
ready spent a number of years working with
computers. The introduction of one or two addi-
tional computers in the room did not produce
any noticeable increase in the heat or noise
level. In fact, there may eventually be a slight
decrease in the overall noise level because the
laser printer is much quieter than the daisy-
wheel! printers used on the TurboDOS system.
However, because they still use the daisy-wheel
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printer for most of the printing, there has not
been a noticeable effect yet.

The working environment has not changed for
other members of the Operations Division out-
side of the Production Section because they
have not received very many computers yet.
When someone does use a computer, the
machine clutters up their desk, but they get the
space back when the computer is given to some-
one else. '

Implications for the Documents Published

The desk top publishing system has obvious im-
plications for documents being published.
Everyone agrees that the documents produced
by the electronic publishing system look much
better. This has a number of important implica-
tions. The documents could be easier to read

.and understand. The authors feel that they have

control over more variables so that they can bet-
ter communicate their ideas to the readers. Dis-
tinct fonts and a proper layout convey the infor-
mation to the reader more clearly so the reader
may read faster and make fewer errors. In fact,
the documents actually might contain fewer er-
rors because the editors can read the docu-
ments more easily and may make fewer errors
when editing them.

Implicétions for Individuals -

Changes in the tasks and the publications af-
fected the individual people in the Operations
Division. Overall, the implications for individuals
were positive. Virtually all the people that were
asked said they liked the system. '

Implications for Skills

The most important implications were a result of
the increase in skills required. Not only did the
operators have to know how to operate a wider
variety of equipment, they also had to learn
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about layout and graphic arts. While most
people are taught grammar and writing style in
school, very few people learn about typography,
graphic arts or technical illustration. This
knowledge can take longer to acquire than learn-
ing the simple mechanical skllis needed to
operate the computer programs.

Previously, the Operatlons Division relied on the
information Services Division to supply them
with these skills when they were really needed.
Typically, the Information Services Division -
would assist the Operations Division in preparing
very high-quality documents that were dis-
tributed to the general public. They were in-
volved in about twenty per cent of the publica-
tions of the Operations Division. They assisted
by letting contracts to private companies to do
layouts. '

With the introduction of the desk top publishing
system, this may change. In the short term,
when the layout is not critical, the Operations
Division will simply copy what they see in other
publications. When it is critical, they will con-
tinue to use private companies to supply the
necessary skills. They may or may not continue
to use the Information Services Division because
they do not need the full range of publication ser-
vices that were previously provided.

In the long term, the Operations Division may
develop these skills within their own personnel.

The increase in skills required has a number of
consequences. People must spend more time
and effort learning to do their job. People who
find It easy and enjoyable to learn new things
may be happiest with the advent of electronic
publishing. People who are more comfortable
doing the same job every year may be less

happy.
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Implications for Job Security

However, once they learn to use the desk top
publishing system, the employees will be more
secure in their positions. It is much easier to find
someone wWho can type on an electric typewriter
than to find someone who knows how to use the
Ventura publishing system. In the Operations
Division, the Production Section Chief expressed
concern several times about staff changes be-
cause so much time s spent training people.
Production drops significantly when someone
who knows how to use the system is replaced
by someone who does not.

Implications for Stress

A number of employees reported an increase in
stress. Several factors contribute to this in-
crease.

First, the employees were required to learn new
skills. The employees’ established routines were
disrupted. The employees may have been uncer-
tain about whether they would be able to learn
the new skills at all. This creates concern that
the employees may be denied advancement or
even lose thelr present jobs if they cannot learn
the new skills. Even if management has given
firm guarantees to the employees that they will
not lose their jobs, 1t is difficult for them to
believe that they will not suffer consequences in
the long term if they are unable to keep up with
the other employees.

As well, stress arose from the shortage of com-
puters. Because there was a high demand for
the desk top publishing system, people outside
the Production Section were required to plan
their use of the system carefully, and risked
having these plans disrupted if a higher priority
project arose. People within the Production Sec-
tion were unable to practice what they learned
during training sessions. They worried that the
time they had already spent in training would go
to waste if they forgot what they had been taught.
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Another cause of stress was unrealistic expecta-
tions. Some people in the Operations Division
believed that it would be faster to publish docu-
ments with the desk top publishing system. In
fact, it may never be faster to publish documents
electronically. The primary justification for desk
top publishing systems may be an increase in
quality of the finlshed publications, Certainly it
was much slower to use the desk top publishing
system at the beginning when people wete just .
learning to use it. Even though they knew why it
was taking a long time to publish documents,
they were concerned that it was taking longer
than anyone expected and that the efforts of the

~ Production Section would be called into ques-

tion.

As well, stress arose because higher quality
documents could be produced. There was more
pressure for the clerks to attend to detail. For ex-
ample, previously there were often minor incon-
sistencies in the size of headings, caused by dif-
ferences in the original documents which were
pasted together. These were generally ignhored.
When the document was.completely produced
electronically, a heading which was in a smalier
font than the other headings suddenly became a
major error in a document, sufficient reason to
cancel a printing run and return the document to
the editors. A

Despite the number of potentlal sources of
stress, the overall increase in stress did not
seem very high. Most people reported that they
liked the desk top publishing system. There was
no apparent increase In absenteeism. 1t is likely
that the increase in stress was, to a considerable
degree, offset by confidence that people were
developing skiils that made them more valuable
to the organization and an increase In the variety
of the tasks that made their jobs more interest-

ing.
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Implications for the Organization of the
Operations Division |

A number of changes in the Operations Division
have occurred during the course of this study.
Very few of these changes occurred solely as a
result of the introduction of the desk top publish-
ing system. However, the introduction of the
desk top publishing system probably con-
tributed to the changes, making them occur
sooner and more forcefully than they would have,
without the new system. This process is likely to
continue,

These implications can be grouped into two
categories. First, there was an apparent in-
crease in the importance of the Production Sec-
tion relative to the other sections during this
period. Second there was an increase in overall
type and amount of office automation used in
the Operations Division.

Implications forthe Importance of the Opera-
tions Division :

During the course of the study, the Production
Section increased in size. In November 1986,
the Production Section consisted of a chief and
two clerks. By June 1987, the Production Sec-
tion consisted of a chief, an editor and three
clerks. The addition of the two extra staff mem-
bers was expected and was probably not direct-
ly related to the Installation of the desk top
publishing system. The reason for adding a third
clerk was that the Operations Division was as-
suming responsibility for distributing their publi-
cations rather than leaving it to the Information
Services Division. However, once the third clerk
was present, she spent a considerable amount
of time learning to use Ventura. This was un-
doubtedly a response to the increased demands
on the clerks’ time. The number of documents
that had to be published remained the same
after the introduction of the desk top pubiishing
system. However, the clerks’ time was taken up
by training sessions of various sorts and the use
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of slower publishing methods. This resulted ina
backlog of publications that provided a strong ar-
gument for an increase in staff. That increase
was first satisfied by hiring a tempaorary clerk for
eight weeks, then by making use of the newest
clerk as an operator for the desk top publishing
system. The effect of this series of events was
that there was an incréase in staff and that the
additional staff operated the desk top publishing
system. One of the officers in another section
mentioned during an operational interview that
the desk top publishing system appeared to
provide justification for hiring another typist.

Another indication of the increase in the relative
importance of the Production Section was that
the management was unwilling to let members
of the Production Section leave. One of the
clerks that was working in the Production Sec-
tion at the beginning of the study period oc-
cupied a temporary position, and was definitely
scheduled to be transferred to another division
in March 1987. However, by March, the Opera-
tions Division had invested so much effort in
training her to use the electronic publishing sys-
tem, that they could justify letting her remain in
the Operations Division beyond this date.

A third indication of the increase in relative impor-
tance of the Production Section was that the
Production Section Chief was moved into a
private office. At the beginning of the study
period, the Production Section Chief was the
only section chief that did not have a private of-
fice. Abouttwo months after the installation of
the desk top publishing system, the section chief
maoved into an office which was equivalent to
that of the other section chiefs. The section
chief had started to work in the Operations
Division just before it was decided to acquire the
electronic publishing system. Most likely she |
would have been moved into an office anyway.

‘However, the presence of the desk top publish-

ing system could have provided additlonal
reasons for moving into an office sooner, rather
than later. The equipment was first installed in a
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location near the Production Section Chief.
When the equipment was maoved to the com-
puter room, it became more difficult for the chief
to use it and to assist others to use it.

Implications for Other Automation

While there was an increase in the amount of
automation used by individuals within the
division, it is more important to note that there
was also an increase in the integration of these
different computers. As the individual officers
obtained increased access to computers, they
found ways to make their computers compatible
with the electronic publishing system, so that the
whole work of the division was more automated,
not just individual parts of it.

It is difficult to determine the exact contribution
of the electronic publishing system to this
process for three reasons. First, the Operations
Division was already highly automated com-
pared to most government offices. Whereas
most government offices have not advanced
beyond simple word processing, the Operations
Division has been communicating documents in
electronic form with the regional offices for
several years. Secand, the Operations Division
Manager certainly intended to increase the
amount of automation used, quite independently
of the installation of the desk top publishing sys-
tem. Third, the electronic publishing system was
a part of the intended increase in automation,
rather than being the motivation for it. It just hap-
pened to be installed before most of the other
computers because the funds happened to be-
come available for it first.

However, the chronclogy of events does provide
some indication of the role of the desk top
publishing system in this process. The
electronic publishing system was installed

before the other computers. Sume of the of-
ficers had a prior preference fer the Apple Macin-
tosh computer. However, those officers never
considered that they would be-able to geta
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Macintosh. Once an IBM compatible desk top
publishing system had been installed, they un-
derstood that it had been irrevocably declded
that the whole division would be using IBM com-
patible computers.

\

As the other IBM compatible computers were in-

stalled, the officers automatically chose to use
Wordpetfect for their word processing, rather
than any other word processing program, be-
cause Wordpetfect was already being used on
the desk top publishing system. The benefits ac-
cruing from using the same word processor as
was used in the Production Section were so ob-
vious that no one even considered using any
other word processing program.

It is interesting to compare the information flows
shown in Figures 2, 3, 4 and 5 with the reported
use of micro-computers during the operational
interviews. The only section that did not report
using the Production Section as'a major part of

_ the process of preparing their publications was
the Regulation Section. Laying out regulations
requires particular skills that are not found in the
Production Section. Spacing, punctuation and
fonts have specialized meanings in the publica-
tion of a regulation that require the direct atten-
tion of the officers that write them, The final pub-
lication of regulations is in the Canada Gazette,
and, therefore, Is done outside of the Operations
Section. As well, even though the Regulation
Section had the same access to micro-com-
puters as the Authorization and Control Sec-
tions, it was the only section that did not report
using micro-computers extensively. However,
during this time they were acquiring micro-com-
puters more quickly than the other sections.
They did not convert to Wordperfect when using
these micro-computers, but continued to use
WordStar. This suggests that they did not feel
any pressure to integrate their operations with
the desk top pubiishing system in the same way
that the other sections did.
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These are manifestations of an important
phenomenon, which we will call upstream in-
tegration pressure in this report.

All organizations can be modeled as a network
of offices which have information-flowing be-
tween them. In order for the information to flow,
the offices must be compatible. Traditionally in-
formation flows though oral conversations and
written documents, Offices are compatlble be-
cause the people in the offices read and write
documents and converse in the same language.
When computers are introduced Into offices,
they create compatibility problems. The
simplest solution is to have the computer print
documents on paper and then pass the paper to
other offices. In this way, information from the
computer is compatible with all traditional of-
fices. However, the computer is not being used
most efficiently because it takes time to produce
paper copies of documents.- It Is much more effl-
cient for computers to pass information between
offices electronically.

It has often has been believed that the most ef-
fective way to introduce computers into offices is
to provide managers with the computers. Asthe
managers used their computers, other people
lower in the organizational hierarchy would

begin to use computers and computer programs
that were compatible with the managers. Thus, .
it was believed that compatibility between com-
puters would follow the flow of information from
the senior managers downward. In fact this
generally does not happen. Rather, the

manager finds that when he uses the computer,
he is isolating himself and fails to obtain the
benefit of the computer. If he is word process-.
ing, for example, he must print the document
himself in order to give it to his secretary. If he
wants to model the microeconomics of the or-
ganization, he must input the data to a spread-
sheet himself and then print the spreadsheet him-
self. Managers generally will not tolerate an in-
crease.in their workload nor being isolated from
other people unless there Is an overwhelming ad-
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vantage to doing so. The result is that many
carefully planned attempts to introduce office
automation systems have failed.

The introduction of a desk top publishing system
into the Operations Division produced another
situation entirely. The desk top publishing sys-
tem was not used by the managers. Rather, it
was used at the final stage of creating a docu-
ment for the final lay out and printing. The office
that was automated was furthest downstream in
the flow of information for creating documents.
The other people who were upstream from this
point have made the effort to become com-
patible with the electronic publishing syst_em."
The result is that the integration of compatible
equipment has spread upstream ffom the desk
top publishing system.

It is logical that this should happen. Generally
people attempt to minimize the time that it takes
to produce a document. The perceived time re-
quired for a person to produce a document
depends on the time that it takes for that per-
son’s task plus the time that it takes the people
downstream to do their part. The perceived time
does not depend on the time that it take people
upstream to do their part because people only
consider that they have begun to work on it
when they receive the information necessary to
begin their part of it.

For example, an editor considers the time it
takes him to edit the document and the time it
takes to lay out and print it as the time it takes to
produce the document. He does not consider
the time it took to do the research to collect the
information contained in it. The way for people
to minimize this time is to minimize the time re-
quired to do their own work, and to minimize the
time required for the people downstream to do
their part. People can minimize the time to do
their part by automating. But people can only
minimize the time for the people downstream to
do their part by integrating their automation with
the downstream system. Thus, when people
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who are producing a document have some
freedom to decide on the form in which it is
produced, they will tend to produce it in a form
which is most useful to the recipients.

This process is subject to two provisos. First,
the product being produced by the downstream
system must be desired. People will not make
the effort to be compatible with the downstream
system if they do not care whether the final
product ever gets completed.

Second, in becoming compatible, the cost for
the upstream people must not outweigh the
benefits. For example, if they are forced to loose
major capabilities and flexibilities for other ac-
tivities that they wish to pursue or if they are
shunted away from societally mainstream
microcomputer development which would
diminish their skill generalizability in other work
situations, the cost of becoming compatible
would be too high for them to succumb to the
downstream pressure to integrate. This would
happen if there were pressure to be compatible
with ten-year old AES word processors, for ex-
ample. ‘

Inthe present case, this upstream pressure to in-
tegrate with the desk top publishing system was
actively promoted by the. people within the
Production Section and the senior management
of the Operations Division. Officers were told ex-
plicitly that if they could produce documents ina
form compatible with the desk top publishing
system, they would be able to get much quicker
service than if they produced documents that
were hot compatible.

The upstream integration pressure seems to be
a powerful force which is found in a variety of
situations. In one of the other divisions, there
was some debate between the officers about
which word processor should be used
throughout the division. One officer in particular
was determined to use a different word proces-
sor than the rest of the officers. However, the
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secretary began to use the more common word
processor. Within two weeks the offlcer that
preferred the anomalous word processor
changed to the more common one because he
found that it was in his interest to be compatible
with the secretary.

In a very different case, a national data base of
museum exhibits has been established. This na-

tional database acts somewhat like a publication

of an index to the museums. It has been ob-
served informally that some of the contributing
museums have changed their registration proce-
dures to conform to the information used in the
national data base. '

It is also important to note that there can be con-
siderable upstream Integration pressure within a
single computer system. lf someone is assem-
bling a computer system for desk top publishing,
they might decide on a printer. They then would
require a word processor that is compatible with
the printer. After that they would look for a
spread sheet and graphics program that are
compatible with the word processor.

When the Operations Division found that
Paintbrush and |[Faorm were not compatible with
the word processor, they did not consider chang-
ing the word processor. Rather, they stopped
using lform and Paintbrush.

Implications for Other Organizations

The installation of desk top publishing in the
Operations Division might affect other divisions
of the government and other organizations out-
side the government. These other divisions and
organizations can be divided into two types.
Some are service providers who assist the
Operations Division in publishing documsnts,
Others are the clients who receive and use the
documents published by the Operations Division.
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At the time this study ended, very few docu- -

“ments had been published with the desk top

publishing system by the Operations Division.
Thus, other organizations that interact with the
Operations Division had not had sufficient ex-
perience to realize any effects of the electronic
publishing system in the Operations Division.
However, having observed how the system Is in-
stalled in the Operations Division and how it is
being used, it is possible to speculate with some
confidence about some of the implications for
other organizations.

Implications for Service Providers

The service providers who assist the Operations
Division may eventually be affected by the desk
top publishing system. The most important of
these are the Forms Management Division and

" the Printing Divislon.

The Forms Management Division lays out forms
to specifications provided by the Operations
Division, then draws the forms and has them
typeset. In practice, the Forms Management
Division is not required to do much of the layout
for the Operations Division. The specification
provided to the Forms Management Division by
the Operations Division usually consists of a
completed layout of the form.. The Forms
Management Division only need vérify the cor-
rectness of the layout before proceeding to draw
the form and arrange for printing.

At present, the desk top publishing system is not
having any effect on this process at all because
the system is being used all of the time by the
Production Section to produce manuals and cir-
culars. No actual forms have been produced
with the desk top publishing system nor are like-
ly to be produced in the next few months.

The desk top publishing system could be used
to design forms. The feasibility of this activity
was demonstrated by an officer in the Authoriza-
tlon Section during the demonstration stage of
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the desk top publishing system. Using the desk
top publishing system would make forms design
easier within the Operations Division, but would
not greatly affect the Forms Management
Division. They would still receive a completed
layout of the form and would still be responsible
for editing the final layout, drafting and typeset-
ting. Even though the form could be designed

_more efficiently in the Operations Division, there

would not be any increase in the number of dif-
ferent forms produced. This is determined by
the procedures that have been established by
the department. Because they are downstream
from the Operations Division, the installation of
the desk top publishing system in the Opera-
tions Division would not exert any pressure on
them to automate or change thelr operation in
any way. Though, of course, they may automate
thelr operation for their own benefit, possibly
even using the Operations Division as a model.

Inthe more distant future, the Operations
Division may circumvent the Forms Manage-
ment Division altogether. For this to happen,
sither the desk top publishing technology must
improve to the point that printing with the laser
printer produces documents with the same
quality as typesetting, or the requirements for
forms must loosen so that the output of current
laser printers is acceptable. As well, the Opera-
tions Division must also find encugh money to
buy an additional electronic publishing system
which can be used to produce the forms.

These conditions are not likely to happen for
sometime. Animprovement in affordable laser
printing technology is likely to happen in a few
years. At present, inexpensive laser printers
print 300 dots per inch. In order to be equivalent
to typesetting, they would be required to print
1200 dots per inch. There is no technical reason
why this four-fold increase in resolution cannot
be accomplished. The reasons are strictly
economic. This makes it difficuit to predict ex-
actly when better quality laser printers will be
available.
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it is likely that the requirement that forms be
printed with typeset quality will relax before inex-
pensive laser printers with 1200 dot per inch
resolution become available. In fact, there is no
functional reason that this requirement cannot
be changed immediately. EXisting laser printers
are more than adequate to produce a clear,
readable form. The problem is that the forms
are being sent to the public and that the tradition-
al standards for printing anything that is sent to
the public is very high. There is a fear that if the
highest standards are not maintained, the depart-
ment will appear to be careless or inefficient.
Governments must be very careful of their public
image. Standards for printing would have to
relax throughout society before the Operations
Division would be willing to relax its standards to
conform. This may -happen before too long. Itis
much less expensive to-have documents printed
by photo-reproduction process directly from a
laser printer rather than ty'peset. It is safe to
predict that within a short time documents
printed on laser printers will become common.
People will come to expect that many docu-
ments they receive will be reproduced directly
from laser printer output.

The third condition, that the Operations Division
purchase an electronic publishing system which
can be devoted to forms production, is actually
the most difficult condition and is likely to delay
the complete electronic production of forms by
the Operations Division for the longest time. Not
only are the resources within the Operations
Division tightly constrained, but the purchase of
a desk top publishing system which can be used
for the creation of forms does not have a high
priority.

New forms are not required very often,

However, when one is required, it occupies an of-
ficer completely for some weeks until it is ready.
it is difflcult to schedule this type of activity
around the other activities of the division. If a
desk top publishing system is purchased for the
sole purpose of designing forms, it will remain
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idle most of the time. However, it the technol-
ogy is used for other functions, the other func-
tions must be very flexible. They must be ableto
be suspended for long periods of time. Almost
all work in the Operations Division has inflexible
deadlines imposed.

Given limited resources, this problem canriot be
overcome in the near future. The Production
Section has a clear, urgent need for further
resources. The desk top publishing system that
they currently use is being used to capacity. -
They can easily justify more. As well, the other
sections of the Operations Division clearly need
more computers. These will be used, first, for
word processing, then the creatlon of graphics
for manuals and circulars.

Thus, the Forms Management Division will not
be affected by the installation of desk top
publishing systems in the Operations Division for
some time.

The Printing Division will be even less likely to be
affected by the installation of a desk top publish-
ing system in the Operations Division than the
Forms Management Division, for exactly the

- same reasons. The printers wiil only be affected

if the Operations Division is able to send them
typeset-quality originals. In this case, the
typesetting stage would be circumvented and

the work for the printers would be reduced some-
what. This will not happen until either inexpen-

-sive, high-resolution laser printers are available

or the need for typeset-quality documents is
reduced.

Implications for Clients

The other type of orgahization that may be af-

~ fected by the installation of the desk top publish-

ing system in the Operations Division is their
clients. '

Most of the publications produced by the Opera-
tions Division are received by the regional of-
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fices. They are then either passed to the general
public or are used directly by the inspectors in
the regional offices. Thus far, they have not
received enough documents which were

. produced on the desk top publishing systemto

have been affected. Eventually, however, a large
proportion of the documents that they receive
will be produced with it. At that time, implica-
tions may be more visible. Atleastthe docu-
ments will be neater in appearance and easier to
read.
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Conclusions

Generality of the Results

In drawing conclusions from this experience, it is
necessary to keep the characteristics of the
Operations Division well in mind. These charac-
teristics limit the degree to which the events and
their consequences are likely to occur in other
organizations.

First, it must be remembered that the Operations
Division is a division of the federal Government
of Canada. It has an ongolng operational
responsibility to produce a well-defined preduct
at a minimal cost. While this makes it somewhat
similar to a private company, it is not required to
actually generate a profit. It does not have to ad-
vertise its services nor collect direct revenue for
them. And it does not have to acquire and main-
tain a market share in direct competition.with
other similar groups.

As weli, like all government divisions, it is tightly
restricted by government regulations. It is
severely limited in lts ability to expand to meet in-
creased needs, or In its ability to experiment with
unproven production methods. Any change that
is undertaken must be exhaustively justified
before it is implemented. Thus, the changes that
were implemented in this studyare notasin-
novative as the most innovative systems that are
béing tried concurrently by private industry. On
the other hand, they are probably a good indica-
tion of the average changes that are occurring
across the country.

Second, the Operations Division is already an ex-
perienced publisher. They expect to be publish-
ing documents themselves and have always
maintained extensive skills In writing, editing and
layout within thelr division. This is certainly dif-

ferent than most other organizations. It is more
typical in other organizations that some of the
writing Is done in-house and then the manuscript
is sent elsewhere for editing and layout. When
other organizations install desk top publishing
systems, they may be less well equipped to edit
and lay out the document, they may experience
difficuities instructing the printers, and they may
be lll-prepared to distribute the documents them-
selves. Generally, another organization would
be expected to experience an even longer learn-
ing phase, more disruption of their on-going
work and may, consequently, produce more
stress among their employees. -

Third, the Operations Division consists of people
who are more technically oriented than most or-
ganizations. Most of the officers in the Opera- -
tions Division have extensive expertise in
electronics. Virtually all of them have had some
experience with computers. Therefore, they are
more likely to understand the capabilities and
limitations of the desk top pubiishing system
than the average person. This is not true of the
staff in the Production Section, however. If the
opposite were true; that is, if the officers outside
the Production Section were less technically
sophisticated than the staff within the Production
Section, then the officers could develop unrealis-
tic expectations about what the system could do
and there would likely be interpersonal conflicts.

Taking these limitations of the present study into
account, two types of conclusions can be drawn.

First, this experience provides the basis for
recommendations for the development and in-
stallation of desk top publishing systems.
Second, this experience provides the basis for
making some conjectures about the future of
desk top publishing in Canada.
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“ Recommendations for Installation of

Systems

Clearly the most importanf lesson that can be
drawn from this experience is that organizations

that intend to implement desk top publishing sys-

tems must plan for appropriate ongoing training. -
Moreover, sufficient training by conventlonal
methods consisting of an instructer in a class-
room Is expensive.

Desk top publishing systems conslst of several
complex computer programs that must interact
with each other. The operators will take a con-
siderable amount of time to learn to use each of
these programs with any degree of facility. Time
for operators to learn to use the desk top publish-
ing system must be Included as part of the cost
of installation. As well, regular staff turnover
must be expected, making training an on-going
expense, Training costs must also be allotted in

‘the budget as part of the on-going costs of a

desk top publishing system.

To be effective, training must be intermixed with
time for practicing what was learned using actual
documents that are being published. Sending
operators to special classes has a limited useful-
ness. If the operators do not have sufficient op-

poriunity to practice with the desk top publishing

system after returning from the classes, their
value will be negligible. The tactic of hiring an in-
house tutor to work beside the operators was
particularly successful and should be con-
sidered by any organization which can afford it.

Another important consideration for an organiza-
tion is that it consider the implications of the
upstream integration pressure when it installs a
desk top publishing system. The desk top
publishing system is being installed at the end
point in the document production process. It
will exert a force towards compatibility
throughout the remainder of the organization, [f
it s not clearly compatible with other software
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that is used, it will create a need to change other
software in the organization. This is potentially
very disruptive. As well, it is important to con-
sider the editors, authors and even managers
when selecting the publishing sofware. It is pos-
sible to select publishing software which is
suitable for the immediate operators, but not
suitable for other people in the organization.
Yet, the upstream pressure exeried by the
publishing software may eventually affect the
way these people work. Though they may never

. use the publishing software directly, they may be

compelled to write with a word processing
program that is compatible, and they may be
compelled to write in a format which is intel-
ligible to the publishing software.

Recommendations for Systems
Developers

In order to prosper, companies that develop and
sell desk top publishing systems will have to as-
siduously address the wants and needs of their

customers. :

System Integration

First, systems will have to be better integrated
than at present. The individual programs must
be integrated with each other. A desk top
publishing system comprises a number of dif-
ferent programs, including at the minimum, a

" layout program, a word processing program and

a graphics program. These programs must be

- able to pass information back and forth. A word

processing program is not part of a desk top
pubiishing system if the text produced cannot be
passed to the layout program, for example. Itis
very difficult to make a word processing
program accept text which was produced by a
graphics program because each stores text ina
completely different form. However, any
progress in that direction, no matter how siight,
would be very useful,
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Another aspect of integrating software is to

‘make it all appear the same to the user. Similar -

operations in the different programs should use
similar commands. lt is difficult for operators to
learn that a document is printed from the word
processor by typing "type", from the layout
program by selecting a menu item which says

"To Print" and by moving a cursor to a picture of

a printer in a graphics program. If an operator
learns to do an operation in a certain way on
one part of the desk top publishing system, he
should be able to do the same operation in the
same way on other parts of the system.

It is particularly important to concentrate on bet-
ter integrating graphics programs into the desk
top publishing system. At present, the primary
emphasis Is on textual processing because the
bulk of most documents consist of text.
Graphics are often considered as optional or-
namentation. However, with current word
processors, people’s need for textual manipula-
tion is already well served. Having better control
over fonts and positioning text is desirable but -
does not provide as much added value as being
able to better manipulate graphics. Currently,
graphics are very time-consuming to create and
integrate with text. Yet graphics can be critical
for explaining complex concepts and for holding
the reader’s attention. Imagine text books
without graphs and diagrams. How many
magazines could be sold if they did not contain
pictures? The other side of integration is to have
a desk top publishing system which is com-
patible with the other systems in use in an or-
ganization. For example, if a disk is created by
the desk top publishing system, it should be
readable by the other systems that an organiza-
tion may-already have. This means that the desk
top publishing system should use the same kind
of computer that is already used in an organiza-
tion. System developers must look at the cur-
rent installed base of computers for guidance
about future developments.
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The logical extension of this is for desk top
publishing system developers to supply a more
varied range of software with their systems. If
the desk top publishing system creates
upstream pressure for integration, it is also creat-
ing a market for other programs which are com-
patible with the desk top publishing system.
Once the desk top publishing system has been
sold to an organization, it is easy to predict that
that organization.will soon require compatible
spelling checkers, outline managers, spread-
sheets, project planning software, statistical
analysis and graphing software, telecommunica-
tions programs and possibly even electronic
mail systems.

Furthermore, it is important to realize that this
pressure does not remain within one organiza-
tion. The pressure to integrate software will ex-
tend to anyone who supplies documents to the
desk top publishing system, even if they are in
another organization completely. Already, com-
mercial publishers are creating a market for
Macintosh-based desk top publishing systems
by being able to accept documents on Macin-
tosh disks.

Provide Adequate Training

Because training is one of the major problems
encountered by the users, it Is critical that the
systems supplier also supply adequate training
to ensure acceptance of the system. "

Current practices rely heavily on classroom in-
struction by expert teachers. This is supple-
mented by written tutorials that are supplied with
the documentation for the individual programs.
These training methods are not adequate to
meet the users’ needs.

Training methods must provide the same typé of

insiruction on all of the programs included in the
desk top publishing system. It is critical that in-
structors be familiar with all of the programs in
the system. If each instructor only knows how to
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use one of the programs, they will not be able to.

teach about how the programs interact.

As well, training manuals must be developed so
people can learn on their own. Most people
learn to use software by trial and error, using the
manuals as reference when they encounter

problems. To be effective, the manuals must be

good reference tools for inexperienced users.
The manuals must cover all parts of the system.
As much as possible, the manuals should allow
people to use thelr own current work as training
material, rather than requiring that people work
on artificlal examples. When lessons are
presented in the manuals, it should also be pos-
sible to arrange the manuals so that the lessons
do not have to be followed in order. Then
people would only learn each feature of the
program as required for their current work. In
many ways, the perfect training manuals would
resemble a detailed "help system" on paper
more than a series of text book chapters with
embedded exercises.

Considering the benefits obtained from the in-
house tutor In the Operations Division, the sys-
tems developers should consider ways to offer
this as a service to their customers. Atthe very
least, they should suggest that their customers
try it ontheir own.

Another training option that system developers
should explore is the development of computer-
aided training courses. As with the training
manuals, these would resemble extended help
functions more than traditional question-answer
systems.

The Future of Desk top publishing

It is impossible to make predictions about the fu-
ture of desk top publishing in Canada with any
confidence because it depends on the exact

-time-course of the development of new printing
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technologies, on the decisions that system
developers will make in the near future and on
the development and promotion of other tech-
nologies that may compete for the consumer’s
money. However, it is impossible to resist
speculating about what could happen.

Itis easy to predict that desk top publishing will
become more common. The technology has be-
come widespread over the past two years, but is
nowhere near saturating the market. New
software is being developed regularly. Every
month there are more articles in the newspapers
and magazines which draw people’s attention to
the technology.

As it becomes more widespread, there could be

several changes in the documents that people
encounter. Documents that are now very simple
could become more sophisticated in their layout.
Fewer reports could be distributed in a simple
typed form. Readers could expect that even
documents with a very small circulation, such as
internal reports, memoranda and in-house
newsletters, could have different fonts for the
headings and body of the text. The text could
be proportionally spaced and right-justified.
There could be an increase in the number of
documents that have the text arranged in two
columns on the page.

Eventually, there could be an increase in the
amount of graphics that appear in documents
with a very small circulation. This could take
some time because the desk top publishing sys-
tems do not yet make the creation of graphics
sufficiently easy. Eventually, however, much bet-
ter graphics software will be developed. ‘

On the other hand, documents that are now very
complex could become simpler. Low and
medium circulation magazines could abandon
some of their more sophisticated special effects,
such as tilted columns of text or coloured fonts,
in order to take advantage of the less expensive
desk top publishing systems. There could be lit-
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tle effect on large circulation magazines because
their layout costs constitute a smaller proportion
of their overall costs.

Overall there could be an increase in the number
of different kinds of documents available. Even
in the past five years, there has been a tremen-

dous increase in the number of different kinds of

magazines available. There are several
magazines devoted to skateboarding. There are
at least two magazines devoted to knife collect-
ing. There are enormous numbers of magazines
about computers. It is easy to predict that even
more specific newsletters and magazines will be
produced as production costs become less ex-
pensive. At present, the limiting factor is distribu-
tion methods, Evenif it only costs a few
hundred dollars to produce a newsletter about
computer-generated poetry, it Is difficult to find
the few people in Canada who will want to read
it. Even this may change if computer conferenc-
ing systems become commonplace.

In the immediate future, desk top publishing
could have the greatest implications for large or-
ganizations because they have already solved
their distribution problems. An organization al-
ready has people divided into branches and
divisions. If a document Is relevant to a division
inan organizatlon, it is sent to that division.

Thus, in the short term there could be an in-
crease in the amount of desk top publishing
within large organizations, and a resultant in-
crease in the importance of the people who
manage the desk top publishing systems.
However, this will not be a long-term change. As
desk top publishing becomes more common,
the information producers, the authors and
managers, will be more likely to purchase and’
use the systems themselves. How fast this hap-
pens depends to a great degree on how quickly
the system developers can make desk top
publishing systems that are easy to use. Very
few managers will want to use layout software

that is as complex as the Ventura publishing sys-‘
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tem. However, a number of simpler systems
have been introduced recently. ltis only a mat-
ter of time until a system is introduced which is
appropriate for both a manager and secretary to
use directly. ‘

At the same time, there will be a spread of in-
tegrated software throughout the organizations.
As a consequence, more people will be using
computers to assist them in their day-to-day
wark. Managers and professionals will want to
acquire more skills. Not only will they need to .
know how to operate their computer systems,
they will need to know how to apply them suc-
cessfully. Word processing systems were of
diminished help to people who did not already
know how to write. Desk top publishing will be
of lessened value for those who are unskilled at
layout and whao cannot design a meaningful
diagram. :

In the long term, as integrated software be-
comes more common throughout an organiza-
tion, there will be less need to use paper docu-
ments to distribute information in many cases.
Electronic forms of communication will become
more commaon, particularly in the area of
bureaucratic form filling. '

If a large number of offices transmit information
in electronic form, without ever putting the Infor-
mation on paper, then it is possible to distribute
different forms of information that are not limited
by the characteristics of paper pages. One kind
of information that has been discussed during
the last two decades is called hypertext. Hyper-
text consists of a collection of paragraphs of text
which can be accessed in any order, depending
on the reader’s needs. For example, one person
may read a hypertext description of shoe sales
in Brazil and follow a path through the document
that provides him with information about shoe
sales in other countries. Another person might
follow a completely different path through the
document to find out about the sales of clothes,
cars and canned fruit in' Brazil.
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Another form of information that cannot be cap-
tured on paper is animated graphics. There has
been some recent discussion of the develop-
ment of "desk-top video" because microcom-
puters such as the Commodore Amiga have suffi-
cient graphics capabilities to allow people to

~ produce video sequences with only a few

thousand dollars worth of equipment and many
hours of labour. Present trends point to the
development of inexpensive video systems that
will allow automatic generation of video sequen-
ces with a minlmum of manual labor. When
such systems are made available, animated

. graphics will become a potential business tool.
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