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Part A

Introduction

From infancy a short 25 years ago to a.position where its impact is felt in
every walk of Canadian life, the Canadian Computer Supply industry '
encompasses a broad and growing range of products, services and skills.
Described by some as the fastest-growing industry in Canada, it has provided
many success stories, as well as an extensive list of corporate failures. The
benefits, given the industry’'s state of development, are often difficult to
measure. Whether computers have created more jobs than they have
destroyed remains subject to many questions.? However there can be little
question of the computer industry’s economic impact. The long and growing
list of companies and institutions directly and indirectly dependent on
computers and computer output attests to its effect on all elements of the
Canadian economy.

1. Purpose, Scope and Objectives of the Computer Supply Industry Study

In scope, the study encompassed all segments of the computer supply
industry, hardware, software and service bureaux. Where available, companies
from the five geographical regions of Canada were included in the study of
each industry segment. Within each segment the sample was selected to
include large and small participants.

The major purpose of the computer supply industry study was to provide the
Task Force with a detailed description of the supply industry, its participants,
performance and prospects. This included:

Initially the study was to encompass the computer/communications supply industry However. since the
communications segment of the indusiry had received substantial attention in earlier studies. it was agreed that this work would
¢entre on the computer supply segment

2
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The Canadian Computer Supply Industry Study

+ An indication of the supply
industry’s prospects through an
analysis of: (ti)
() The economic aspects of
research, development and

technical resources for each
segment of the industry.

The resources, financial,
research, product-market and
organization for each segment
of the industry.

Based on these guide-lines, three broad objectives were set for the computer
supply industry study. These were:

« To develop a composite, descriptive
economic profile for each of the
supply industry segments and sub-
segments.

» To develop a descriptive framework
for understanding the interactions
among companies within the
industry segments, as well as the
interactions among companies
across segments.

In order to realize these objectives it was necessary to identify current and
potential supply industry markets and resources, the industry’s strengths and
weaknesses and the strategic options open for the effective utilization of the
industry resources.

2. The Study Outline

The computer supply industry study. divided into five parts, presents
background. analysis and findings based on visits to 70 companies and
institutions and interviews with over 150 people intimately associated with
the supply industry. (Data for the study was gathered in May-August, 1971.)
The emphasis in sample selections centered mainly on ensuring that
companies of all types and sizes were part of the data input process. There
was no attempt to make a random sampling.

» Part A of the report sets forth the
purpose, scope and objectives of
the study and a brief outline of the
key findings. ‘

* Part B deals with the supply
industry framework which emerged
primarily from the need to
understand complex segment and

+ An indication of the ownership and

control of the industry’s resources.
An indication of the present state
of other key economic factors
facing the computer supply industry.

To investigate some of the policy
options open to governments,
industry and companies in terms of
the impact of these options on
individual segments and the industry
as a whole.

company interactions, identifies key
factors in industry and company
development and integrates industry
data. Finally, the framework



provides a base for identifying the
meaningful segment activities which
might be affected by a broad range
of policy options available to the
Task Force.

* Part C covers the data analysis.
This part was structured around
two broad sub-headings: the
segment strengths and weaknesses,

3. General Findings

The Canadian Computer Supply Industry Study

and the impact of key issues on
specific industry segments.

Part D of the report, the industry
analysis. embodies the study's
findings, conclusions, and
implications. Recommendations
arising from the study were
submitted for consideration as part
of a broader report prepared for

It was extremely difficult to deal with general findings because of the many
differences that exist within the computer supply industry. There was
spectacular growth hand-in-hand with rapid decline and, while some would

argue that this was characteristic of developing industries, the magnitude and

rate of change were substantially more dramatic than anything documented

prior to computer industry development. To be meaningful, the findings had to
be described through specific reference to segments and, more often. to sub-

segments within the supply industry. The detailed findings are presented in
Part D of this report. Some broad observations are given below. although it
should be kept in mind that the dynamics of this industry do not lend

themselves readily to generalizations.

(a) Industry Growth

The absolute size and growth of the computer supply industry were extremely

difficult to estimate accurately. Since government agencies, such as Statistics

Canada. currently do not separate computer industry activities, no estimates of

market size or revenues were readily available. Those government agencies

collecting computer industry statistics dealt only with the largest producers of

hardware and these figures were often incomplete and out of date. Import-
export figures were not separated in such a way that computers and
computer-related hardware could be accurately isolated for analysis. Service
and software imports could only be estimated on the basis of data gained

1

Cabinet by the Canadian Computer/
Communications Task Force

Part E presents the conclusions of
the computer industry study. Briefly
reviewing the main findings, the
part dwelt on supply industry
services, user involvement in the
supply industry, new product
development and the nature of
competition.
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from the interview sample. From this evidence two aspects of the supply
industry became clearly apparent. (See Table 1.)

+ A significant portion of the software used in the « Service bureaux also provide an important share of the

Canadian market is part of the hardware producers’ software available for use in the Canadian market.
equipment and service offering.

The estimates presented in Table 1 were largely on two sources of data:

- Estimates of industry participants in the interview * Performance of industry participants in the interview
sample. sample.

In general, the evidence gathered indicated that the industry growth through
1975 will fall short of the publicly touted figures of 20 to 25 percent per
year. Estimates based on industry interviews and performance suggest an
average growth-rate of 15 to 18 percent per year. Selected segments within
the computer supply industry could grow at rates up to 25 percent per year.

(b) Estimates of the Industry’s Participants

In general, industry participants tend to be extremely optimistic regarding
future growth potential. Many see their particular sub-segment growing at
rates substantially greater than can possibly be justified by past performance
or their own estimates for growth in the broader segment in which they
participate. The same optimism pervaded estimates for company performance.
Many of those interviewed projected company growth-rates in excess of
segment and sub-segment estimates. These estimates were offered in spite of
the fact that the companies often lacked the necessary skills and capital to
expand, and few but the largest have undertaken any significant amount of
market analysis or internal planning to cope with the direction and growth
they projected.



Table 1-

Industry Growth Estimates by
Segment and Sub-Segment
%

OEM

Other Equipment Manufacturers

¥ ox

o1C
Over-the-Counter

Segment Growth Sub-Segment Growth
Hardware 12% to Mainframe 14%
Manufacture & 20%
Supply Peripheral 17%
(Segment
Average OEM* 20%
165%)
Leasing 12%
Communications 20%
Software 18% to Consultants 20%
Supply 24%
Custom Software 18%
(Segment
Average Standard Software 24%
20%)
Systems Software 18%
Service 14% to Remote tntry 25%
Bureaux 25% (Multi-Purpose)
(Segment oTCc** 16%
Average Multi-Purpose)
17%)
Dedicated 22%
(Remote Entry & OTC)
Raw Time 14%
Input Services 16%

{Keypunch)
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(c) Performance of the Industry’s Participants

In an industry characterized by stories of success, as well as a
disproportionate number of business failures, past performance and average
growth-rates often lacked significant meaning. Furthermore, the estimates
presented were complicated by the economic conditions which existed at the
time the study was in progress. The computer supply industry, like many other
industries, had felt the squeeze of contracted and highly selective buying and
there was, as a result, some support for the feeling that pent-up demand
would foster purchasing in the short run at rates substantially in excess of
recent buying levels. However, there was also evidence, mainly from among
the industry’s larger suppliers, that both the rate and the type of growth
experienced between 1965 and 1969 were not likely to be duplicated in the
future. The customer has developed a number of skills which enable him to
assess both his needs and the capabilities of suppliers, and this points to a
growing emphasis on price, performance and service.

Finally, there was the major factor of government role (direct and indirect)
which could dramatically affect projected growth-rates. New, more effective
communications networks and lower-cost communications could substantially
enhance the growth-rates of remote-entry service bureaux and
communications hardware producers. Conversely, any announcement that such
facilities were not envisioned before 1980 could temporarily enhance the
growth of over-the-counter operations. In addition, decisions to restrict entry
by new participants into such areas as service bureaux and software supply
could also alter absolute growth, since some new participants could attract
additional customers who, in turn, would affect the future growth of
hardware, software and service bureaux segments.

(d) Market Research

In general, little assessment of Canadian market needs has been made by
computer industry suppliers. As in the past, hardware development which has
led to the development of services in other segments is dictated mainly by
market forces outside the Canadian scene.
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(e) Corporate Planning

Apart from the large mainframe producers, there was little evidence that
formal long-range planning took place within most companies in the industry.
The dominance of the mainframe manufacturers dictated a ““follower strategy’”’
which, in the opinion of manv interviewees, precluded meaningful corporate
planning.

(f) Industry Management

Again, with the exception of some of the larger companies in each industry
segment, management was technically oriented and often extremely competent
in a specific processing mode or application. Unfortunately, these skills were
not in sufficient demand to support many company structures and volume
requirements forced the management out of their areas of competence in
search of new business. There was. in addition, strong evidence to suggest
that major gains in software and service bureau business were accruing to
those companies capable of dealing with customer problems — namely, those
willing to go beyond merely offering a computer facility and simple
programming services.

(9) Foreign Ownership

The hardware segment was dominated by foreign-owned companies. Since
the hardware segment represented a significant proportion of industry revenue
and. more important, it provided leadership for the industry’s development,
there was little question about the reality of foreign control of the computer
supply industry. In software and service bureau segments, where foreign
ownership was less pervasive, it was still evident that foreign-owned
companies played a major role in both the most profitable and the fastest-
growing sub-segments.
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(h) New Competition

Several large companies have begun to enter the service bureau segment of
the supply industry.? These included the chartered banks, the communications
companies, a consortium, and some private companies seeking growth
opportunities. Evidence suggested that they will create strong competition in
one or two sub-segments of the service bureau business. However, it is
important to note that the major impact of these new competitors will likely
be in areas (small- and medium-size business) that are not now serviced, or
in areas (specialized services) where existing service bureaux have thus far
failed to penetrate.

(i) Software Segment

Industry interviews suggested that, while software is an identifiable product.
software supply as a segment is virtually non-existent. The nature of supply
industry development has resulted in software becoming an important vehicle
for the sales of equipment and service. The potential for a viable software
industry separate from equipment manufacture and service operations has
found little support from industry development in the past. It seemed apparent
that software development would continue as a key variable in the marketing
strategies of the hardware and service bureau segments and, as a result,
would be susceptible to pricing tactics that spread software development
costs across other products and services.

Most of the evidence gathered dealt directly with applications software. Few
of those interviewed (except the mainframe producers) in the supply segments
produced and sold operating software extensively. The exceptions were all
related to two types of problems encountered by equipment users:

* Where the uses specified at the time of equipment + Where the operating software supplied by the
purchase turned out to be different from those equipment builder, in the opinion of the user, was
subsequently required in the market place: and. inadequate. In both cases of this type, the equipment

had been supplied by mainframe producers new to the
Canadian market.

Since much of the software used by supply industry customers is part ot service packages. entry to the service
bureau segment by these companies will no doubt have some impact on software supply

8
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(j) Human Resources

The general demand that once existed for. programmers and Operators was no
longer evident. Systems analysts with experience in industrial and commercial
applications which represented large potential markets for computers and
computer services remained in demand. Many companies during the period
under study were placing strong emphasis on experience because the
combination of training and turnover costs made most other alternatives
““prohibitively expensive’*. Contributing to this approach were current market
conditions and the availability of experienced people.

(k) Government Role

For most companies in the interview sample the articulation of an appropriate
government role was extremely difficult. In response to the specific question,
"’no role’’ characterized most answers. However, to other questions. the
responses were quite inconsistent with the “'no role” position.
Encouragement through research and development grants, a made-in-Canada
orientation in purchasing policies, tariff reductions on equipment to lower user
costs (and improve user competitive positions). subsidization of
communications costs, government-supported data banks and data bank
development emerged from subsequent questioning of the supply industry
interviewees as potential roles for government involvement in the industry.

A large number of companies from the service bureau segment felt that
restrictions were necessary to prevent “‘unfair competition”” from the
communications carriers, chartered banks and other entrants to the computer
service field.



Part B

The Computer Supply Industry: A Framework for Analysis

Following the pilot-study of five companies, two significant problems became
evident. The first involved the inadequacy of the traditional industry segments
(hardware manufacture, software supply, service bureaux and communications
carriers) as a base for analysing and integrating industry data. The overlap and
resulting complexities that existed within and among the computer supply
industry segments dictated the need for an industry framework that would
permit more detailed understanding of industry interaction. The second
problem involved gaps in the data. Many companies in the supply industry
were relatively new and thus lacked past performance records. Others were
small and kept limited records. Few but the largest in each segment were
involved in any form of medium- or long-term planning and fewer still had
carried out any meaningful search of potential markets.

Further complicating the study was the recognition that:

* The industry was dynamic not only across more than one industry
in its growth-rates but in its various segment.
change dimensions. + The mix of services provided (later
« Almost all of the industry’s defined as computing capability)®
participants operated in more than was changing. Essentially hardware-
one industry sub-segment and a orientated in its early stages of

large number provided services

For these reasons, as well as the relatively immature state of the industry, it
was necessary to develop a generalized framework of the industry functions.
In view of the dynamic state of the supply industry, simply reporting what had

Computing capability and effective computing vapability are defined in detail later in the part 1t s sufficient at this

point to note that the term “'‘computing capability’’ refers 10 the total capability of the current computer service mix available o
Canadian users

10

development, the industry is now
emphasizing the hardware-software-
data base combinations which are
further complicated by a growing
number of communications options.
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The distinction was necessary, not because the category currently existed in
any substantial way, but rather because many in the supply industry pointed
to it as a market of significant potential in the future.

The second problem involved the development of some concept which would
embody, not only the products of the supply industry, but would also take
into account the many options available to the user in his search for
competitive services. The central concept, entitied computing capability, was
devised to recognize that the supply industry’s products included hardware,
software, data and communications links and that these could be mixed in a
variety of ways to provide necessary customer services. Figure 2 indicates the
general relationship between hardware and software industry and the user.’

1. Effective Computing Capablility

It became evident, following the pilot-study and some of the Phase One
interviews, that supply industry consumers had entered a period in which the
services needed could be acquired (bought, leased or rented) in a wide
variety of combinations.® Further, as the consumer became more
knowledgeable in the area of computers and computer technology. the
choices he could confidently assess broadened substantially. System
performance and cost considerations were assessed for a number of service
options, involving ownership or even direct rental of equipment. To
encompass the broad range of potential options available to the user the
concept of computing capability was articulated.’

Later in the part. these broad segments are expanded into Ssub-segments permitting detailed identification of some
important di i ot each seg ‘s activities (see Figure 9)

Becsuse of internal considerations such as privacy needs. available capital. commitment to personnel. task
specifications, etc., not ail options are assessed with the same criteria

This term. while not used as such in .the literature surveyed. embodies a number of factors which have fong
been e part of the considerations of systems analysts and designers.

12
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Thus computing capability at the national level can best be viewed as the
assortment of hardware, software, data bank and communications services
available for all necessary applications. Since the need for improved hardware
or more hardware could be offset by improved communications links, the
concept embraces the potential to optimize around mix tradeoffs. It was not
equipment orientated and thus permitted optimization around user need rather
than around any one part of computing capability.® Further, the concept
recognized several factors that will likely have a growing impact on industry
development. These were:

« That not all applications require the * that the relative importance of
same service mix (hardware, equipment in the service mix is
software, access to data, diminishing;
communications links);

Thus. if the computer supply industry was viewed as equipment orientated
and likely to remain so, effective ownership and control will remain in the
hands of the equipment producers and perhaps the only way to gain domestic
participation is to become deeply involved in the production of equipment. But
there was evidence to suggest that the hardware emphasis was becoming
less important, and that this trend will continue unless, for example, the
hardware producers are able to gain an effective foothold in all dimensions of
the computing mix and subsequently use these to sell hardware. The major
suppliers of software are the equipment producers and, as a result, it is
orientated as much toward selling new hardware as it is toward improving the
effectiveness of existing hardware or more importantly, the effectiveness of
total computing capability. (See Figure 3.)

8 This becomes extremely important, since attempting to optimize around equipment. for example. in order to create
some employment in the computer supply industry. could ultimately result in higher costs to the buyer. This. in turn. could
make the buyer (usually a8 maker of products in some other industry) less competitive and thereby result in an overal! loss of far
more jobs than were gained by making an equipment-orientated decision. as opposed to @ computing capability-orientated
decision. In some cases no doubt, the decisions would be the same — but not in all cases

14

* that ownership/control of
computing capability (at present) is
quite different than ownership of
some parts of the mix.



Figure 3 Computing Capability Effective Control

Computing Capability — Gomponents
Current Control Hardware Computer Mainframe
Producers
Software Computer Mainframe
Producers
Data Bank Users
(including government)
Communications Communications Carriers
Links and Government

2. Concept Background

The mix of computing capability has changed dramatically since the
commercial introduction of the computer following the Second World War.
Almost totally equipment orientated at its inception, with only limited software
emphasis, the twenty-five-year period has since seen a remarkable shift, with
some industry experts now estimating greater expenditures on software
development than hardware. In the meantime, substantial expenditures have
also been made on data bank development and computer/communications
systems. (See Figure 4.)

Whether one, two or more mix options should be supported by government,

15
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orted
how they should be selected, and to what degree the}; sgoaur:g ?:stiL:jp’;gainSi
becomes relevant only after each is appropriately identifie employment,
the broader guide-lines of national sovereignty. competition, Y
balance of trade, etc.’

ity. It
The concept does not imply control by goverqment or any‘é:en;;alogl:it:wﬁrln:ymlix
is quite possible that the free market mechanism can provide ) <
of the variables essential to the development of effective compu agbility
capability." In fact, within the concept of effective computmngu r?w?)% iy
private data networks, a domestic equipment lﬂduSthI, 0:1 ato o
options can be considered. Whether such a conpept leads e ejects in
government involvement is a function of the policies it suppo

ing i rent in the
matching computer capability with user need — not anything inhere
idea.

; i industr
The analysis of existing computer services available :‘rom rt]?jessuﬁg:ayd”f‘or chir
provided insight into both the service content and the ve

—_——

f

il k Force, the concept o

9 Since the development of policy recommendations was th_a ra:ponsl:ul’ts; OL"I”::: ::;tionl for their possible Impact
computing capability was presented as a basis for testing various Task Force p

on the supply industry and its sagments,

he
i i se, or projected use, by t
!0Etfactive Computing Capability is that portion of the total computing capability in u

user segment, where

Effective Computing _ Total Computing Capability Used
Capabitity (ECC) -

Total Computing Capabitity Available
Since

Computing Capabitity (CC) = f (H,S,DB,C) + X
and

Hy Sy DBy ¢
gEcc = 1(_1._U,*U,_\J_>+)<

H — Hardware

S ~ Software

DB — Data Banks

€ — Communications Facilities
U — Used

A — Available

where the objectives are (optimizing criteria): order to increase the
(i} To seek a'n optlmum(b:Innca nrg\ong the mix components of computing capability in

effective use of existing computer capability. re needs for computing
(i} To keep abreast ofut.chnical and market developments in such a way that the futu

capability can be provided at minimum cost to current users.

17
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distribution. In terms of content, computing capability appeared to involve data
and software; the vehicles were computer hardware (on-site and
off-site computer hardware and. in the case of the off-site equipment,

communication links (see Figure2)). To further define and clarify the concept.
two factors are considered:

(i)  What are the variables which make up computing capability (discussed
earlier)?

(i) How are these variables currently mixed in the Canadian computer supply
industry?

Effective computing capability involved the very basic question of how to keep
the supply of computing capability consistent with the need for its existence.

3. The Need for Computing Capabiiity

Effective computing is, by definition, need-oriented. Supply industry data
suggested two broad user groups: the producer user, now the only significant
group, and the end user, predicted by many in the supply industry as the
new base for future industry growth (see Figure 5):

The Producer User — defined simply for the purposes » The End User — defined as the user computing

of this study as the user of computing capability to capability for the purpose of enhancing the quality of
enhance an end product or service. Currently, this life and improving the standard of living. Such
represents the major use of computing capability and applications might include personal shopping services,
includes financial and business applications, process- educational services, personal record-keeping, etc.

control, engineering and scientific applications, etc.

The importance of these user categories (they can be subdivided for more
effective analysis) centres around the types of service each will need.
Predicting these changing needs becomes an increasingly important
requirement if the rational development of computing capability is to take
place. There now are evident differences and these will likely grow as the
user base changes. Current producer users have been willing to train
specialists to deal with the computer. No doubt end users will insist more
and more that the computer be designed to deal with them on quite different
terms. The difference alone has implications for equipment design.

18
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explain why few of those interviewed see any but the large equi.p.ment firms,
which provide a wide range of service options. as direct compstition.

To develop a manageable set of classifications some of the combinations
evident in the interview data were used. These are presented below:

(8) Hardware/Software Systems

These are an integral part of computing capability. H/S systems can be
classified within a number of different dimensions. Those chosen are set forth
in Figure 8. and they result in a total of eight classifications. each of which
is briefly described and illustrated below.

(b) Multi-Purpose, In-House System Utilizing Communications

This is a general-purpose system which is installed on the premises of the
ultimate user and which utilizes communications lines to bring data from other
locations. An example would be a firm which has branch offices and
communicates data to a central location for processing.

(¢) Dedicated. In-House System Utilizing Communications

This is a system which is dedicated in the sense that there is no intention of
utilizing it for other than a specified type of application. It is installed on the
user firm’s premises and utilizes communications to bring data from other
locations. One example is an airline reservations system.

(d) Multi-Purpose, In-House System Not Utilizing Communications
This.is a general-purpose system, which handles all of the computing
requirements of an organization. It is on company premises and does not

Utilize communications facilities. The majority of Canadian business firms use
this type of computer facility.

21



Figure 7

Stages in the Computer Service Process—Different User Applications
and Alternate Means of Handling Each Stage

User Systems Systems Programming Processing
Application*  Analysis Design
1 Business User performed User designed User developed company
a in- owned managed
Financial Consultants Consultant Consuiltant House
b designs Computer facilities
Manufacturing User performs  unique system Computerservice management
c with assistance company assists
Management fromacomputer Consultant user company
Information servicecompany modifies standard leased managed
d package
Financial facilities
Services Computer service management
i banking company assists
il insurance user develop service co.
iii investment unigue appli- Oft- over-the- owns
iv credit cation package Site counter computer
v taxation Computer | processing
Computer service service co.
2 Scientific company modifies leases
a standard package time
Routine —_
b remote|on-|time own
Special Project line |sharing| computer
c
Engineering lease
Design and time
Applications
batch [own
3 Education pro- computer
a cessing
Library lease
b time
Teaching
off- own
4 Operating line computer
a
Machine lease
Operating time

Software




Figure 8
Hardware/Software Systems — Dimensions

Remote Entry \

OoTC*
No. Communications

On-Site

Off-Site

(e) Dedicated, In-House Systems Not Utilizing Communications

An example is a keypunch system such as Consolidated Computer's Key Edit.
Th's,'s a computer input system dedicated to keypunch applications: it is used
on-site and does not utilize communications lines.

() Service Bureau, Remote Entry Multi-Purpose System

With a service bureau. the computing system is not located on the service
user's premises. Remote entry indicates that the data is received via
communications lines. Data may come in either on-line or off-line. The
applications handled by such a firm are various. An example is Systems
Dimensions Limited. The classification includes both services bureaux which

do all the systems/programming work for customers and those that do not do
any.

* Over-the-Countsr \
>\\/

Multi-Purpose

Dedicated
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(g) Dedicated, Remote Entry Se(v/ce Bureau

This is a service bureau. as previously defined. which enables its customers
to enter data remotely. The entire system, however, is dedicated to one type
of application. An example of this type of service is Key Data Corporation with
its standardized product offering.

(h} Muiti-Purpose. Over-the-Counter Service Bureau

This type of system offers a range of applications. It is operated on a pick-up
and delivery basis, where data is physically brought to, or shipped to, and
taken from the computing centre. There are many examples of this type of
computer service. Real Time Corporation is one company providing such a
service package.

(i) Dedicated, Over-the-Counter Service Bureau

A high degree of specialization is characteristic of this type of firm, as the
company dedicates itself to developing excellence in some specific area of
application. Remote entry of data is foregone in favour of pick-up and
delivery. An example of this type of firm is Comtech, which specializes in
payroll systems.

5. Contributions to Computing Capabllity”

There are a number of variables which contribute to computing capability.
These include:

(a) Data Base

Many computer applications are not possible without an adequate data base.
The extent to which the data has been collected. and is accessible for
general use, influences the computer capability (.e.. the more applications that
are possible because of an adequate data base. the greater the computer
capability).

1
See Figure 9.
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(b) Mainframe Hardware

i in
The existence of adequate hardware whuqh can perfgrmdtlz:;z:n?irnoacnetszf g
functions at a reasonable (competitive) price is a majofr o dvare
computing capability. The existence, or.lntroducn‘qn, 0 suts)e o her
increases computing capability. Computing capabmty may Al
because cost is lower, therefore making more appllcatlor;:a cas abplications
because the operating characteristics of the machine ma
possible.

(c) Peripheral Hardware

. .g.. faster
The existence of lower cost and/or of higher pslrftormance (eg. faster)
peripheral equipment increases computing capability.

(d) Communications Hardware

i r lower cost
As above, the existence of higher performance andé'ot o e wpplications
ondfor mecgeons equipment makes it o e uIn ?L:reby increasing
and/or perform current applications more efficiently.
communications capability.

(e) Feasibility Studies

These add to computing capability by i”dic?t'ng ".Vhe'; .td|safr<:ai|§§/to
computerize certain applications (i.e., at which point har W|| attractive to
performance and/or software capability make it econo-m~'|(-:ta énaIYSis also adds
undertake the development of new applications). Feas:tlm I yS stems which are
to computing capability by preventing attempts to develop sy

not economically sound.

(f) Systems Analysis

This includes idenification of all the variables and relationships relevant to 2
Specific situation. Improved performance in this area is ;nrstand - situation and
computing capability, since the ability to Compl‘?tely un -e| to successful

to be able to transfer it to computer language 1s essentia 1Oosts of software
computer applications. Adequate work at this stage can cut ¢

and systems development significantly.
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(g) Systems Design

Systems design is also an important contributor to total computing capability
since improvements in systems design result in increased hardware and
software utilization and effectiveness.

(h) Programming

Improvements here also add to overall computing capability by reducing the
cost of systems development and lowering the per unit cost of hardware time.

(i) Data Preparation

Data preparation continues to play an important role in the total nature of
computing capability. Any improvement in data preparation techniques adds
considerably to computing capability.

(j) Communications

Although not part of all data processing systems, communications facilities are
indeed a part of many and are becoming more important. Improvements in

- communications systems are essential to increases in Canadian computing
capability.

6. Types of Organizations Involved

(a) Organizations Possessing Data Bases

» Data Services: These are organizations whose primary applications. Other examples would be legal data
function is to provide data service to a number of banks, medical data banks or census data banks.
users. An example is Financial Research Institute (FRI) These may be either profit or non-profit organizations.

which supplies the data base for many financial

12
See Figure 9
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* User Firms: Many user firms (for example, banks or
insurance companies) are dependent upon a bank for
their computing applications. Although these data
banks are not as a rule accessible to other users, their

The Canadian Computer Supply Industry Study

developments.

(b) Organizations Involved in Supplying Mainframe, Peripheral or

Communications Hardware

* Mainframe Hardware: Mainframe
hardware producers typically supply
at least mainframe and peripheral
hardware. Examples of these types
of organizations are: IBM,
Hopeywell, Informations Systems
Univac, etc. '
Peripheral Hardware: Firms. such as
Computrex Centres Ltd., Potter Data
Serylces or T-Scan Ltd., supply only
peripheral hardware. The concept of

this type of firm is to provide
peripheral equipment that is
superior to equipment supplied by
the mainframe suppliers from a cost
and/or performance point of view.
OEM (Other Equipment
Manufacturers): These are firms
which assemble and/or
manufacture systems designated for

(¢) Organizations Involved in Supplying Software Services

. H_ardware Companies: All the
different types of hardware
companies undertake systems/
programming activities. The
mglnframe hardware companies are
primarily concerned with systems
software, although they also do

work with the development of
applications software. The peripheral
and OEM companies concentrate
more heavily on applications
software.

organization and management is still of vital
importance to the success of the computing systems
of the users and could be a significant factor in future

a specific application, often using
components purchased elsewhere.
Examples include: Consolidated
Computer with its Key Edit product
(a computer system oriented to a
keypunching applications function),
Mohawk Data Sciences. and
Ruscom Logics with its custom
hardware/software system.

Consultants: These companies
typically do preliminary studies. on
potential applications. They also do
systems analysis. design and
programming on a contract basis.
Major consulting firms include such
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companies as Woods, Gordon, and
Stevenson and Kellogg.

Custom Software: These firms
develop software applications on a
custom basis. As a rule., each
individual project is done for a
specific customer and is unique.
Examples of this type of
organization are: Softwarehouse
Ltd., Computel Systems Ltd. and
I.P. Sharp Associates Limited.
Standard Software: This type of firm
undertakes development of standard
software applications packages
which it sells to more than one
customer. The concept is that
development cost can be spread
over a number of users. There are

few firms in Canada specializing in
standard software, although many
service bureaux.. software houses
and hardware suppliers can provide
modified software systems.
Operating Software: These firms
develop the operating software for
hardware. There are no firms in
Canada specifically devoted to
developing operating software,
although some provide the service
on a contract basis. Most of this is
done by the mainframe hardware
companies.

Service Bureaux: These firms
undertake development of software
applications to provide service to
their clientele. They develop

(d) Organizations Involved in Data Preparation

Virtually all types of organizations participate in data preparation. Some firms
provide a custom data preparation service (e.g.. Data Pro).

- Telephone Companies: These companies provide
facilities for transmission of data between computers

and between users and computers.

7. Classification of Hardware Firms

(a) Sales Agents

Companies that only sell hardware in Canada fall into this category. The
manufacturing design and assembly is carried on in some other country.
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standard application packages and.
in some cases. develop their own
operating software.

User Firms: Many user firms,
particularly those with in-house
systems, work to develop software
for their own applications. The
emphasis is mainly in applications
software with considerable attention
to the modification of available
applications programs.

Universities: These organizations do
a significant amount of software
development, some of which is
made available for general use.
Operating software, custom and
standard packages are all made
available. The University of Waterloo
is an example of such an
organization.

* CN/CP Telecommunications: This organization also
provides facilities for data transmission.
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(b) Design and/or Manufacture and/or Assembly

. - me of
Companies which, in addition to selling, also undertake -at.‘?gi; S(:{oneywell,
these functions in Canada are included here. Examp.les ore: th 'o ortunity for
and Consolidated Computer. These companies also increase the opp
manufacture of components in Canada.

(¢) Leasing Companies

. facturers
Companies which purchase or lease equipment from gardwfé: {::,El;:.

and then lease it to users come under this heading. Examp :
Dearborn Computer and Greyhound Computer Ltd.

8. Summary

2 izes
Figure 9, “"The Canadian Computer Supply Industry Structure’’, summarize
the inputs to computing capability including:

; . hicles for mixing contributions
izati i ibuti computin the ve! ‘ ni
* The organizations involved: * the %(?'Ott”bUt'OnS to computing o achieve computing capabiliy.
capability;

Two very basic functions are served. The first stems fr_om dlwdm‘iql roe ?:;Stry
segments into sub-segments with different characteristics that will resp N
differently to market actions, competitive changes. technological change
government policies.

The second function served is one of analysis. |f computing capability 'Sn be
composed of the elements suggested and, if, in_fact. th(?se glemen.tsdiztry
put together in a variety of ways, then companies .operatmg in the In resented
can be profiled within the dimensions set out in Figure 9. The data p

in the following part is based on a profile analysis of the companies
interviewed.
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Part C

Supply Industry Analysis

As set forth in the original proposal, the supply industry study sought to
emphasize, as a basis for researching the industry, a company-environment
approach to both data collection and data analysis. This meant that each
company would be studied within both the broad context of its industry
environment and the narrower context of its competitive segment or sub-
segments. To the extent that a company’s objectives and strategy were
conditioned by its industry environment description, it was necessary that
these be defined very clearly in that context. Often, since for many companies
objectives and strategy were implicit, their understanding of the environment
became the essential guide-line for company planning and operations. Thus, in
analyzing and assessing individual company plans and performance, it became
extremely important that both the company and its environment be considered
in detail (Figure 10). Understanding the companies, their resources and the
payoffs received from the various ways in which these resources were
employed made a broader understanding of industry possible. Ultimately,
describing the computer industry became a function of drawing individual
companies and their operating environments together. Only then could the
effects of product and service overlaps. and dynamic changes in technology
beé related to the substantial problems of resource acquisition and allocation to
the emerging options available to the industry.

It was in this context that the objectives, strategy. planning. manpower,
management and resources of each company were analyzed.

1. Industry Segments

From the pilot-study it was evident that the four simple industry classifications
offered in most of the industry literature® were inadequate for a detailed

3 Typically. the computer supply industry is divided into hardware suppliers. software suppliers, service bureaux and
communications carriers. The literature includes consulting studies. government reports. brokerage house reports, etc. The
Canadian Computer/Communications Task Force has suggested tour slightly different industry categories: Hardwara Suppliers,
Data Communications Suppliers. Service Suppliers and Othar Product Suppliers
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range of service bureau and software services. Subsequent interviews .
produced a number of additional service combinations, some whoIIY.v.vithln
?he computer supply industry, others offered by chartered banks, utilities,
Insurance companies, consortium, and other large users seeking to sell
Services and computer capability under both permanent and temporary
arrangements. Figure 12 provides a somewhat over-simplified picture of the
industry’s segment interaction; this is covered later in more detail within the
complex dimensions of products and services offered. The chartered banks.
consortia, user suppliers. universities and other industry entrants are also
discussed in detail in the latter section of this part. Whether the existing
Participants in the supply industry favour or object to the growing number of

outsiders” eying the industry for new growth and profits, they exist. Many
have unique service strategies and perhaps, more important, the resource base
to see their services through the difficult and costly introductory and
development periods evident in the industry. In some cases these new
entrants to the supply industry bring services not now readily available. in
other cases they offer or plan to offer services directly competitive with
Currently accessible services.

The computer/communications supply industry encompassed four broad

segments: "4 \
* Computer Hardware + Service Bureaux
* Software Suppliers « Communications Carriers

Indireqtly, the supply industry contains many additional firms, including those
supplying computer paper and cards; equipment maintenance services;
transportation services for batch processors: schools providing keypunch

——

Because the Task Force gathered considerable background material on communications carriers, these compames
were excluded from the interview sample. As a resull. any comments or data referring to the carriers represent the views ot
other segments of the supply industry as they relate 1o the services provided by the carriers. The use of the term computer
SuPply industry turther underlines the areas in which data were gathered. Late in the study the Task Force. using inputs trom a
;umb" of sources. developed the following definitions of industry segments: Hard Suppliers. Data Con

uppliers. Service Suppliers.and Other Product Suppliers. A briet portion of this report later in the part provides a cross-
reference to relate 1o these new segment classes
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e ntrol for computer
operators: air conditioning firms specializing in C:'mgtivﬁﬁ the computer supply
facilities: in fact, the list of those indirectly invo those indirectly involved.
industry is almost endless.'s This study excludes t o; of any total supply
although it was evident that they are part and parc

industry discussion.

icipati inly in the service
There is another direct supply industry group part'CIp;ttl:gu&athé number is
bureau segment — the computer user. Mam{ l(stesrtsr 16 They sell raw time,
Not yet significant, participate in the SUPPIV mfu ré' and consultation.
software and some services complete with softwa ntil internal needs catch
However. where this is done. it is often Short-tﬁffms uare difficult and costly to
up with equipment capacity. Currently, such servnlce allable computer services
market. There are few market mechanisms 10 sell e;\t/en makes the sale of raw
conveniently and the timing of user requirements O
time inconvenient,

(a) The Computer Hardware Segment

f the

4 ware segment of
Dominated almost exclusively by US firms, t:e ;g;)dmem. While traditional .
industry remains the focal point for industry dev ripheral and communications
analysis separates this segment intolmamframe' ffena since, with the
equipment. such a separation is difficult t0 qoc;:l to sell their systems
exception of IBM, the major producers continue heral units, software and
“bundled” making the value of mainframe, pe”p-or portion of peripheral
Other services difficult to identify. In fact. the m:,Jnains in the hands of the
equipment, software and service bureau sales r

mainframe producers.

—

Classified in the Other Product Supplers segment

—_—

16 t
The user-supplier is investigated more fully fater in this par
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The hardware segment, consisting mainly of IBM and seven other American-
owned hardware producers'’ continues to dominate the entire Canadian
industry (except communications) in hardware, software and service bureau
sales.

Broadly, the hardware segment can be divided into three sections: mainframe,
peripheral and communications. The first two are dominated by mainframe
manufacturers, although the proliferation of peripheral equipment requirements
has created substantial markets for many companies producing only peripheral.
However, domination by mainframe manufacturers is still strongly evident, with
many peripheral companies designing and building “‘plug-to-plug™ compatible
equipment (mainly IBM compatible) in an effort to expand their market
penetration. Market development around the systems concept has resulted in
buyers specifying one equipment manufacturer as the system supplier. Thus,
since the mainframe unit is central, the mainframe producers have had a
distinct advantage in supplying all parts of the system (including software).
This advantage is particularly evident where the buyer lacks the necessary
internal skills to make decisions independent of the mainframe suppliers’
proposals. Maintenance and support services were considered extremely
important in the sales of hardware and many of the smaller manufacturers
(particularly the peripheral equipment producer) were unable to exploit
opportunities open to their specialized equipment because of the large after-
sales cost involved in maintaining small-volume service areas. This had the
tendency to limit potential market areas for those producers to the key areas
for computer sales (i.e., Toronto, Montreal, Ottawa) in an effort to develop
economic sales-service groupings.

The communications hardware market (for most descriptions this includes
“‘terminals’’) is split among mainframe, peripheral and communications
suppliers. Each of these producers approaches the market with slightly
different strategies. The mainframe producers concentrate on communications

17
The major producers are IBM. RCA. Univac. Honeywell, Burroughs, National Cash Register. Digital Equipment and
Xerox Data Systems. (RCA subsequently announced its withdrawal from computer production )
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. : with
hardware sales from an applications point of view. .ceme[mgogzcr;?srkets
large potential. With some slight variations, the per|phera pros e
Communications hardware is more specialized, designed for ‘{"Iql:narketing
applications. The communications carriers, and those companl-esn of the
communications hardware, approach this market as an extensio '\ equipment
broader communications market, offering mainly standard, low-cost eq

. ; ion of voice
Suited to a wide range of uses and viewed mainly as an extensio
CoOmmunications.

_— i minated by
In numbers of units the communications hardware Seg.;;nfnnc:réss(;c;cialized
the communications carriers. although the trend towar
requirements could alter the traditional mix.

(6} The Software Supply Segment

The software supply segment is perhaps the most Iduff:cult (;;;.:aistifuc)nne asrl‘r:jce
there are few firms dealing exclusively in the creation, modH lopment are
marketing of software. The major contributors to sqftware e\:je top sell

the hardware producers and most of this software is produf:e the Service
hardware. The second largest group of software producerSl ISif' d as software
bureaux, although much of what they do could best be (;ass lede\,moprnem
modification. The relatively few companies eng{aged in so tv;afe lications with
Spread their services over a wide spectrum of industries az 'na?:%njunction
Some significant success apparent where they have worked i

with major resource industries.

. ell as the
Figure 13 sets out the major market segments for softwadre ?cfdr::ts.
Suppliers currently involved in supplying these services and p
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(c) The Service Bureau Segment

The service bureau segment includes two distinct types of service offerings:
remote entry and over-the-counter batch-processing. This segment contains
over two hundred companies offering remote entry or over-the-counter
services and, in the case of some larger companies. a combination of both
types of service. There are wide variations within the segment in size,
revenues, profits, applications and packages offered., and customer bases. The
simple breakdown into remote entry and over-the-counter must be again
divided into applications and type of system (multi-purpose or dedicated) to .
properly evaluate the differences in operations and performance within the
service bureau sub-segment.

Several findings, explored in detail in Part D, merit comment here. The
problems of foreign ownership are less evident in this segment than in the
hardware segment, at least in terms of numbers of companies, although |BM
also dominates the service bureau segment. It is more interesting to note.
however, that foreign-owned companies do predominate in both the most

profitable and the fastest growing sub-segments of the computer service
business.

2. New Factors in the Supply Segment

Peripheral to the traditional industry segments are several company industry
formats which offer, or plan to offer, services to the computer/
communications market. These were treated in four groups as follows:

+ Users with surplus capacity: * new industry participants

*+ user consortia; chartered banks
communications companies
other corporate investors;

Each brings to the computer services market a set of resources and a
potential range of strategy options (defined as different ways of allocating their
resources over varying time-periods) that differ markedly from present industry
participants. All but one are service-software orientated and at least one other
has a major investment in peripheral equipment.

40

* universities.






The Canadian Computer Supply Industry Study

Several factors, common to most of these groups (except universities), make
some comment on their necessary operations. First, they are characterized by
the fact that they have stable industry bases outside the computer industry.
Second. they are for the most part from mature industries characterized by
large. well-trained management groups. access to a large resource base,
including money, people and facilities and seeking growth investments for
available funds. Most have need for extensive computer experience, much of
it internal, which can be sold to firms with similar (usually non-competing)
needs.

Because each of the categories has a number of different characteristics in
addition to those they share, it is useful to look at them separately before
assessing the range of possible impacts these entrants may make on the
current computer industry participants.

(a) Users With Surplus Capacity'®

Most supply industry people (equipment producers excluded) believe that users
have significant surplus processing capacity. Some. no doubt, acquired it with
the objective of satisfying future needs while others acquired surplus capacity
as part of the need for sophisticated applications. What is perhaps more
important, given the terms of reference for this study, is the fact that at this
time much of this capacity is "“locked in"". The nature of this capacity (often
temporary supply). the lack of an effective brokerage function bringing supply
and need together, the cost of communication links and the lack of software
tend to render these services non-competitive in the total supply industry
picture at this time. While there are some instances where companies are
selling surplus capacity (often batch-processing time) to other users, the
incidence of this activity appears sufficiently low to be ignored as a factor in
the supply industry input.

It is important to remember that a separate study of users was conducted by the Task Force This work also
explored some of these same areas. The comments herein are based on discussions with a small sample ot users and the
comments of .supply industry psople who had encountered some of this competition.
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Perhaps two points should be made with respect to the potential for.future
expansion of this type of supply. First. it would appear that suph services
could be offered (probably without software or other consultatlorj) ona
contribution price basis which might adversely affect the supply industry price
structure for similar services. Second, while the temporary nature of most of
these service requirements is a deterrent to new investment justified on the
basis of selling surplus capacity. it is possible that companies with computer
expertise might view these alternatives as a viable method of enhancing their
Capacity (/.e., more sophisticated equipment) without the necessity of bpanng
the full cost of the newer, larger installations. So far. however, the eyuden_ce
suggests that there is little to indicate that most users are interested in this

as an option for increasing equipment utilization.

(6) User Consortia

As a relatively new factor on the supply industry horizon, littte can be said
about the potential impact of user consortia on the supply industry. Perhaps
the only useful undertaking at this point in time is to comment on the
resource base, the options within the supply industry for this type of

Operation, and the potential impact on the supply industry if user consortia are
effective.

Several factors appear to underlie the consortia concept. These include:

* Profitable investment in a growing « a lack of confidence in the * management e;xperience that lhas
industry: management, technical skills and market potential through on-line
* Software and computer experience the resources of the service bureau and batch services.
that ig Marketable to other users; segment of the industry:
" @ combined user base that can . a data bank base that has market
Support high speed. sophisticated potential;
hardware:

(i]ther factors surrounding user consortia need to be considered in addition to
the rationale for entering the supply business.
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Typically, the companies involved have surplus resources for commitment to
activities that have a high potential return. The base industries from which
these consortia are formed are typically mature, have management depth,
extensive computer backgrounds and sufficient financial resources to adopt a
planned long-term approach to the computer service business. Compare these
factors to those evident in the service bureau segment as it now exists and
some significant changes might be anticipated if consortia costs are
competitive.

Specifically, the consortia have several potential advantages that the typical
service bureau cannot offer. These include: management and personnel depth
(both technical and operating). a high level of use by the principals providing
break-even income, back-up systems and guaranteed performance,
sophisticated equipment, data bank and software resources, and financial
stability. While it would be inappropriate to suggest that the current service
bureau industry has no participants who offer competitive services, there can
be no question that the service bureau segment is characterized largely by ill-
conceived, poorly managed and marginally financed companies, which tend to
reflect on the operations of the whole service segment. For many large users,
the traditional type of service bureau is not a satisfactory option for either
overruns or special applications. Traditionally, the user has considered renting.
leasing., or buying his own equipment as the only satisfactory long-term
alternative among those currently available and, with absolute costs rising. the
consortia concept may be one attractive way of gaining access to larger, more
productive equipment without losing total control.

(c) New Industry Part/m'panis

Many of those now entering the computer service industry have substantially
different service profiles than existing industry participants. Most come from
more mature industries which possess large customer bases (/.e., the
chartered banks, and utilities). And while the acquisition of hardware and
other facilities represents a significant commitment, their strategy is not
equipment orientated. In most cases their move into the computer industry is
premised on a broad customer base and the potential involved in expanding
into related services for that base. For example, in the case of the chartered
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banks. such services as payroll, accounts payable. accounts receivable.
INventory services, mortgage and investment services appear I.O be qlosely
related to the banking service and become economically feasible with
Sophisticated computer facilities. To this field the banks bring a prior
relationship with their customers, built on trust and traditional financial
services. The computer permits a significant extension of these traditional
services plus the addition of other benefits for which the banks. have a!ways
had the expertise, if not the facilities. to offer at competitive prices. ft is now
Possible for the banks to offer extensive management services, in competition
With many smaller firms whose main strategy has centered around available
equipment. No doubt the chartered banks will have the best equipment
available, but more important, they have, as part of their base. extensive data
banks which could be invaluable as a source for business information
Systems. And it would seem, in the opinion of the chartered banks, ‘that the
Services which fall within current and projected capabilities are permissable as
extensions of those now permitted under the Bank Act.

Others who have entered the computer services industry seem to .have.a
slightly different rationale, but the nature.of their competitive offerings is
Similar. The major group might be loosely classified as utilities or regulated
industries seeking to enhance their return to investment by investing in a
growth industry while at the same time improving the services offered to
existing customers.

(9) University ang Related Service

Thgre is very little evidence to support the oft-heard statement_that.
universities constitute unfair competition for commercial enterprises in the
©Omputer services industry. In fact, with perhaps one exception. there are few
extensive services for sale, either directly or indirectly, that could be .
cOnstrued as competitive with current industry offerings. Some software is
available but most of it appears to be of a highly specialized nature. Computer
time within the universities is almost totally consumed by educational.
re€search, and administrative uses. No doubt software and consultation
SOmetimes get into the commercial market under the guise of research, but
evidence suggests that it is relatively insignificant in total value.
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There are. among the facilities of the various universities, specialists in a
number of fields who have computerized some aspects of their educational
offerings and these have subsequently developed commercial interest. Such
involvement, however, is related mainly to the subject matter, which is often
unique to the university, not to the existence of subsidized computer time or
other tax supported facilities.

Few of the universities contacted have any policies on the sale of computer
services. Most feel they should not compete with private firms but, as yet,
these have not been able to adopt clear policies on the sale of non-
competing services.

The exception, Financial Research Institute (FRI). is just barely so. It is, by
charter, a private non-profit organization supported by private companies to
research and provide a range of software and data for general financial
analysis. The connection with McGill University is now direct. FRI customers
buy time on the McGill Computers (IBM 370-155), pay for their own
communications lines and use FRI software (often in conjunction with their
own software, data and hardware). McGill collects from FRI for the computing
time sold; FRI in turn bills each of its member companies on a use basis for
computer time. The communications costs are billed by the carrier directly to
the member companies. *

No doubt some part of the services provided by FRI could be channelled
elsewhere. However, our evidence indicates that few service bureaux provide,
or could provide, similar services and the customers of FRI, if this
arrangement did not exist,” would probably do much of their own work.
Software is created by FRI staff in conjunction with member company
advisors. Some outside consulting is used but this is minimal and the
involvement with McGill resources is on a competitive cost-effective basis.
In short, FRI is operating on an arm’s-length basis with McGill, separately
managed by the president and member company advisors, and offering
services in a competitive market without undue advantages accruing from its
McGill connections.

19 . . L .

The involvement of McGill University in commercial computer offerings is covered in the following reports:
Canadian Computer/Commu ions Task Force. Branching Out. and Background Paper No. 3. Computer/ Communications
Activities at Canadian Universities {Ottawa. Information Canada. May, 1972)
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3. Summary

Several conclusions can be drawn from the brief discussion on new or
Potential entrants to the computer service field. While each does not apply to
all of the groups, there is sufficient commonality to generalize about all of the
New groups except the universities. These, in our opinion, are not currently a
Significant factor in the commercial supply of computer services.

The others, users with surplus capacity, user consortia, and new industry
Suppliers. have the potential for sizeable impact on supply industry functions.

hey are, in general, large companies with significant investments tn more
Mature industries who are attempting to improve growth ane profit potentials
by cOmbining existing resources with computer service offerings. Conceptually.
they are byilt around management expertise, software resources and extensive
data banks. They have the resource potential to build, around specific industry
Objectives, well-defined strategies with appropriate resources for long-range
development and organizational strength, and with the expertise developed in
Cost-conscious, mature industries. Without exception. each is also mekmg
what it perceives to be a logical extension of existing customer services
although the method of building the supply base varies.

It IS important to recognize that the process taking place in the computer
S€rvice industry at this time is not unlike that which has taken place in many
maturing industries, although the time horizon may be shorter. The

fationalization that is currently taking place. partly because of industry

dev.eIOF’ments and partly because of current economic conditions, is fairly

typical of most industry development. Growth in the North American market

has begun to slow somewhat. the consumer is developing skills which make

his Purchasing policies less dependent on few suppliers and mterchangeabllny

" Systems components and software is beginning to affect industry price and ‘
Service structures. All of which leads to the questions of innovation and
Competition, given developing industry structures.”

e .
20

s not the Purpose of this note to deal a1 length with either the question of innovation or compelition but.

rath
1. 10 recognize that the changes discussed may have significant impact on both innovation and competition
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No doubt innovation, at least during the initial stages of any industry’s
development, is enhanced by the existence of a wide range of companies
(and people) with diverse ways of solving similar problems. As the industry
begins to mature, many of these companies fall by the wayside. unable to
finance their original ideas and incapable of underwriting the research and
development of new products and services. During the initial stages of
industry growth, many small companies offer some of the more traditional
services as 8 means of supporting the on-going development of new ideas.

However, as the market for traditional services expands. new companies,
specializing in such services and thriving on cost-effective offerings, emerge to
exploit the market and undercut the small operator. This often results in the
loss of revenue that initially provided the necessary support for innovative
product research and development. For those who can develop or service
special markets which lack the broad appeal necessary to attract larger
suppliers. there remains significant potential. For others, mergers, acquisitions,
etc. may be the alternative to disappearance.

The question of how much innovation is actually achieved by the small
companies in a new industry was difficult to tie down. There can be no
question, .however, that the disappearance of these companies reduces the
options available to serve the market.

From the standpoint of competition, the question of how many suppliers are
necessary to maintain an effective competitive balance is also difficult to
identify. The main point to be addressed. however, is not how many there
should be and who should ‘disappear, but rather how much competition,
whatever its form, is needed to insure optimum service at costs which permit
Canadian companies to remain competitive in the offering of their products
and services to domestic and world markets.
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2
4. Foreign Involvement — Supply Industry impact

. t at length
Several studies analysing the world computgr |ndqst(;ysft1s/v%0drg?r:ated byg
with the problems of competing effectively in an in UE rope. Britain and
American-owned resources and technology. Westernm L[JJIGF: t'echnologY and
Japan, al| highly industrialized and dependemlonccf?adg And, although the
developmem, face problems similar to those in aount}y many of the choices
range of strategic options varied from country to fc the ’Canadian industry to
were similar. Such similarities made it necessary tor ther countries in order
be compared with the computer industries of these o em/es for the Canadian
O assist in the identification of possible strategic ggf,:na,ivate and public
setting. Many of the ideas currently discussed by 01p have a significant
officials do not sit well with the facts. Canada does nhave any large-scale
domestic mainframe industry,  nor does this cquntryi nificant penetration of
Peripheral equipment producers who could achieve Skgt at this point in time.
the North American market, let alone the world market. supply some types of
Whether or not the formation of a Canadiap industry. to ngipc)jered in terms of
Systems hardware, was desirable or realispc had to fbleogzng at a possible
our broader national objectives. One practical way 0| sis of European and
Canadian presence in the industry entailed some analy
Japanese deliberations on the subject.?

included their
Two aspects of the European approach stood out.a;r:eiei|s Eseful s 1o
9eneral objectives and the priorities assigned to each.

jecti >d important to these
fe-state severa| recommendations (objectives) that seemed imp
Countrieg 24

2

This sect

er ma, elp place e position of ( : try in conlext with those of
'S ncluded only to hel { th 1o t Canada's supply industry
oth included only ,
jor i

ndustrial nations of the world

22

mainframe umits in Canada: however. the major producers are foreign-owned
ers owne
Producers are building ] di i

23

industries is not the

ective computer

A 'hom"gh analysis of various foreign strategies concerning their resps rosour e antion comparisons which might also
Sbiective of this note Wa are concernad only with the considerations of variou

be related 1o 1he Canadian situation

" . e — Hardware anutactunng Proveedings of
Reco endation 619 (1971) on the Computer Industry in Europ M
the Co,

72. pp1-2
- y . OECD. January 20. 19
nsultative Assembly of the Councif of Europe, Twenty-Second Ordinary Section
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Among these were:

* Awareness of the economic and * noting that the emergence of a + considering it essential,
political significance for Europe of genuine European alternative has nonetheless, that Western Europe
the new technigues in data been impeded by the failure to should seek to regain and maintain
processing, and therefore, of the develop a legal and administrative a position of real technological
central importance of investment framework, suited to multinational independence and leadership in a
policy in this field; companies; field pioneered by European science

* noting, with some concern, the * insisting that the utmost emphasis and eminently suited to European
present domination of the computer should be placed on the efficiency skills;
industry in Europe by American with which the new technology + feeling convinced that a coherent
technology and American industry, and data processing systems are and uniform European computer
but appreciating the contribution utilized, and that the development policy, worked out in common by
which this has made to the growth of a strong European-controlled European governments and through
of Europe’s technological capacity: segment of the industry should not co-operation agreements between

prejudice these wider objectives: European-owned computer firms,

would contribute significantly to
Europe’s technological capacity.

Three points seem evident. "There is concern over the degree of foreign
ownership in the European computer industry. There is value in maintaining a
position of leadership and thereby a degree of independence. Finally, neither
of these desirable ends should prejudice the broader objective: that utmost
emphasis should be placed on the efficiency with which the new technology
and data processing systems are utilized.?

5
Committee on Science and Technology of the Consultative Assembly ot the Council of Europe. ~‘Report on the
Computer Industry in Europe: Hardware Manutacturing’' (DOC. 2893. January 15. 1971) (OECD DAS/SPR/71/244: HG/WS/
638, April 13.1971)

The introduction stated . there is no doubt whatever that the efficiency with which the European industry. government and
science uses computers is likely 1o transcend in importance the question of whether or not Europe can maintain. or indeed
altain, a recognizable economic and technological independence in their production’”
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The 'éport to the Council of Europe presented a number of interesting
COmments on the European situation and from these flows the flpal chapter
Towards 4 Viable European Industry’”’. While it is not our intention to
duplicate the work done by the Council of Europe committee, some
comparisons between the Canadian, the European and the American situations

may serve to clarify and define the options open to Canada in the computer
fndustry, 2

(a) US Domination

AS in Europe, the computer industry in Canada is dominated by American-
hvned companies (Figure 14). While some of these (IBM, Data General.
oneywell, Digita Equipment. etc.) do produce a few products or '
COmponents in Canada, the evidence suggests that the hardware sold in
anada g almost totally of American design and something in excess of 80
Percent of it i foreign-made. There are no Canadian-owned producers of
Mainframe ynits and few Canadian companies producing peripheral equipment.

(6) Major Companies

Eight Major companies account for almost 95 percent of Canadian mainframe
Sales (Figure 15). IBM. although its share of the total Canadian hardware
Mark et appeared to be declining slightly. continues to dominate all segments
of the €omputer equipment and service industry. IBM’s market share for
ardware exceedeq 60 percent. Since its service offerings have only recently
be?” unbundied, market shares for software and other services are dlfﬁc‘ult to
estimate? It is ysefyl also to note that on the basis of installations, IBM's

26\
"On;?x:la:sh?t i':epon recognizes that the computer industry goes beyond the physical production of hardware.
€oncerned with the manutacture of computers in Western Europe ‘
F—
'Bma‘ls scr::‘ulad" e noted that fevenue and market share compansons can be rpnsleadnr;g lqn’;gzlca;hz ,:::a (':L;:I:‘s 1.;:‘:6
a yea"bY*ya:?(:he total vevanue§ of a company lgr any year Using an ~ if sold” equivalent p
OMparison is desired The "'if soid™" basis was used
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Figure 14 Market Market Share

European Market Share Held by 1969
American-Owned Mainframe UK * ”
Producers
France® 91
*
EDP Europe Report. 1969 West Germany"‘ 78
All Europe* 72
Canada (All Equipment) 84
Figure 15 Company Maintrame Market Share
Estimated Market Share for %
ainfram es*
M ame Sales Ty 53.0
N
Source: Honeywell — G.E. 11.0
Composite estimate preparad from
interviews with mainframe producers (July. Univac 7.0
1971)
Control Data 4.0
Digital Equipment 3.5
Burroughs 3.5
National Cash Register 1.6
Others 6.0
Xerox Data Systems 1.5
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Market share will be lower than that based on revenue estimates smceh on 9
the average, its installations are often larger and more expensive than those
'S competitors.

5. Other Factors in the Canadian Market

While the Canadian equipment market is dominated by American Eomﬁz“'ris
and, 35 a result, supplied by products developed for the U.S. market, the
'emain some Canadian influences on this process.

The main influences come from government, although some privati stec;cc;:s in
the Canadian economy, if encouraged to do so. could provide markets
anadian-developed products.

(a) The Government

Thl.JS far, government influence in the computer supply industry has sr:emmeccz
mainly from support programmes and purchasing policy. Because eact aspe
4 impact on the existing industry, and could have substanugl impact on
Selecteq Seégments of the industry. they warrant further attention.

fb) Government Action Regarding U.S.-Owned Facilities

AS was Mentioned above, several of the large computer companies haveh.
Stablisheg Production. development and service facilities in Canada. In this
'®SPect, the Department of Industry. Trade and Commerce has negotiated a
number of arrangements, both through the use of its own programmes a“dt

fOUgh those of other departments in the federal and provincial gov_?rnr:en s.
© €NCourage the manufacture of computer hardware in Canada. While t eret
are Many objectives involved, two seem uppermost in the federal governmen
3PpProach, These are:

» The creation of a balance of trade in the computer
industry where exports from Canada equal the imports
to this country (of computer equipment and
components).

* The Cstablish

ment of employment opportunities in a
growing, hig

h-technology industry.
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As a result, several companies are producing some lines and components in
Canada for the Canadian market, as well as for export to the U.S. market.
Among these are IBM, Honeywell, Data General and Digital Equipment. Others
are currently preparing for production in Canada. The policy of IT&C, thus far,
is to attempt to gain a trade balance on a company-to-company basis, so that
internal exports and imports are approximately equal.

(c) Government Support Programmes in General

There can be little question about the value of government support
programmes in principle. In practice, the issue is less clear. In the main,
federal agencies providing support to the industry seem to emphasize the
criteria of new jobs, regional development (tightly related, since regional
development has come to mean new jobs in the least attractive employment
areas) and balance of payments. And, while such criteria are absolutely
necessary, they may be related only incidentally to the needs of the country
in terms of the other benefits that could accrue from the computer supply
industry. While the agencies supporting industry development (in this case the
computer supply industry) may have some implicit strategy guide-lines for
specific industries, they are evident in neither the stated objectives of the
agencies. nor from an objective analysis of the agencies’ decisions.

in practice, the support programmes take too long to process applications and
too long to make payments, thus placing some companies in an unnecessary
financial crisis. The criteria for acceptable proposals are not clear nor well
publicized. Too often, product development is funded. but the high cost of
market entry and the establishment of product legitimacy do not qualify for
assistance. Programme assistance has helped a number of companies in the
product development stage, but many of these products fail in the market
because of the cost of establishing the reputation of high technology
merchandise. Unfortunately, the emphasis stemming from regional development
is one of ‘"bricks and mortar’". Without support in the market build-up stage.
support for these other factors is often wasted.
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(d) Federa Government Purchasing Policies

For Several reasons the purchasing policies of major Canadian computer
Auipment buyers. notably the government(s). assume a high degree of
'Mportance in the development and profitability of some supply mdustry' .
S€gments. Many companies have been able to identify market opportunities
and produce both equipment and software suitable for servicing specific
Market needs. Often, parts of this process are completed with extensive
Support from major government programmes. But, beyond the development
Stages, many companies with proven products have three major needs that
could be aided by government purchasing policies.” These are:

- The opportunity to tailor equipment » A need for installations to show in

* Contin - . 4
ued financial support durin ipm .
o d and systems to real-life applications. a bid for further sales.

the market entry period.

Each of these factors assumes great importance during the period in which a
Product ig attempting to enter the market. New buyers, particularly the small
uvers. want to see the system in action, they want to talk to users about
Performance characteristics, maintenance and service problems. Early
Penetration of 4 new product into its projected market is essential because of
fe high rate of new product development and old product obsolescence.

"M the fieldwork, it was evident that several companies had developed new
mt()rdums which, because of the companies” weak financial situation, were
me:)duceq to the market slowly. These were often displaced by competitive
I'eso(:hand'se which, though conceived and developeq later, had adequate

urces behind it to achieve rapid market penetration.

» T

Ther
been p,:\,es"omd be no confusion here over the need to support sub-standard technology: the products t;:‘ mind have
M- the tests specified under government-aid programmes have been compieted and the products are viable
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Government interest in these products, where applicable, preferential
purchasing policies (the U.S. government allows between 6 percent and 15
percent on prices for American-produced equipment) and promotion assistance
could well do much to help those Canadian producers who currently
experience significant difficulties in marketing their new products. ®

29 .

Committee on Science and Technology of the Consuitative Assembly of the Council of Europe. op. ¢it.. p. 14
During the 1950's. the US. Government provided development contracts for new systems as well as a stimulating dialogue
with the user. 'The two together jwere]a potent force’”
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Part D

Supply Industry — Data Analysis

The industry structure provided a number of company classifications which

: On meaningful dimensions in the computer supply indugtry. Each of these
'S discussed with regard to its strengths and weaknesses prior to the
Presentation of study conclusions in Part E of this report.

.The Classifications of companies which were analyzed follow from the general
"Ndustry structure presented in Figure 9.

1 Service Bureaux

These Companies fell into two broad segments, those utilizing. ;Qmmunicatuons
acilities (remote entry) and those without communications facn.mes {over-the-
COumer). The companies were not further sub-divided into dedlcateq apd
veneral systems, since the preliminary analysis of these sub-groups indicated
little difference in operating characteristics. Subsequent growth and
Svelopment in the service bureau segment could make these categories
“Sefulin future analysis.

In addition to these two groups. one company which was heavily involved in

C;”:ta Preparation was considered separately to giv_e an indication of the‘ A
3racteristics and problems facing this type of firm. One company which was

isr:ricﬂy @ supplier of raw time was also examined separately becausg of
w?ereSt expressed in a computer utility which supplied only computing power
th ng application software.

fable 2 identifies the selected characteristics of over-the-counter service
tuereaUX While Table 3 summarizes the evident strengths and yveakfne;ses of
remsame Supply group. Table 4 presents selected characteristics of the
O'€ entry service bureau group: Table 5 sets forth the strengths and
Caknesses of those service bureaux using communications facilities.
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The characteristics of those companies selling data preparation services and
raw time are presented in Tables 6. 7. 8, and 9.

2. Software Suppliers

The software suppliers were divided into three broad groupings based on the
interview sample. Each provided specialized services in the supply industry
context (some companies participated in more than one sub-segment with the
dominant group offering custom software (see Table 10)). The custom
software group is mainly applications-oriented, with little emphasis on
operating software. Table 11 outlines some of the strengths and weaknesses
evident in this segment.

Only one supplier specialized in the production and sale of standard software.
This company was extremely small, and, as with others who had considered
this possible market, saw its major competition in the form of mainframe
suppliers and large, on-line service bureaux, both of whom produce standard
software offerings as an adjunct to their other products. Tables 12, 13, 14
and 15 present the characteristics of the software consultant, and some of
the key strengths and weaknesses evident in this segment.

3. Hardware Suppliers

The hardware supplier segment has been broadly divided into four sub-
segments. These are:

+ Mainframe Hardware Suppliers + Communications Hardware Suppliers
* Peripheral Hardware Suppliers - Other Equipment Suppliers

The characteristics of each are explored in the Tables which follow.
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4. Mainframe Producers

The mainframe producers, all of whom were foreign-owned at the time of
the study, were in the main engaged in all facets of the supply industry,
Providing a range of equipment falling in each sub-segment, software, and in
SO0me cases, service bureau offerings. Tables 16 and 17 present some of the
Major characteristics of the mainframe supply segment.

5. Peripheral Hardware Companies

The peripheral hardware companies (this group included those manufacturmg
and/or selling peripheral hardware but not mainframe) have relatively narrow
lines of equipment to offer. Most of it is specialized and as a result the
SStablishment of a viable service base places both economic and geographllc
limits on their activities in the Canadian setting. Tables 18 and 19 deal with
the major characteristics evident in the peripheral supplier sample. Table 20
Presents selected characteristics for the other equipment category. Table'21
S8ts forth the evident strengths and weaknesses of the companies interviewed
IN this group. Tables 22 and 23 present the characteristics of the companies
N the interview sample dealing with hardware leasing.
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Table 2

. No. of companies 21
Service Bureau —

Over-the-Counter Average no. of employees 42

(Selected Characteristics)

Average revenue $ 793.000
Average no. of locations 1.4
Profitability 9 profitable, 8 break-even,

2 losses, 2 don't know

Ownership 18 are 100% Canadian
1 is 51-60% Canadian
1 is 100% non-Canadian

% Revenue from Canadian firms 72.5

Applications offered business accounting - 18
scientific - 3

Software offered standard - 7
modified standard - 11
custom - 2

Processing capability offered own computer - 15

rent & re-sell time - 6

Customer base service co's (ins.) - 8
small business - 3
parent firms - 3
oil industry - 3
most customers (18)
don’t have computer

Nature of expenditures equipment 20-50%
salaries 20-60%
overhead 20-50%

Nature of investment machine purchased — investment
machine leased — working capital
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Table 3
Service Bureau —
Over-the-Counter

Weaknesses

Strengths

1

Limited financial base of
companies

2

Limited resources for work on
new applications

3

Financial insecurity and limited
resources has lead to a lack of
confidence in these companies on
part of users and financiers

4

Quality of applications offered —
general

5

Managerial ability

6

Lack of planning external — market
internal

1

Continuing need for services
from firms which can't afford
their own computers

2

Lower cost than remote entry
processors — N0 communications
costs involved

3

Some specialized applications
4

Initiative of management

5

Low fixed investment required
(where equipment leased or
time rented)
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Table 4

Service Bureau —
Remote Entry

(Selected Characteristics)

62

No. of companies 8
Average no. of employees 92
Average revenue $ 1,922,000

Ownership

4 are 100% Canadian
1 is 71-80% Canadian
1 is 51-80% Canadian

Revenue from Canadian firms
as % of total

100% . but 36% of revenue comes
from 3 firms which have U.S. ties

Profitability

profitable — 1
break-even — 1
loss — 3

don't know — 1

Average no. of locations

4.3

Applications offered

business. financial — 1
scientific — 4
special — 1

Software offered

standard — 5
assistance to user — 2
don’t know — 1

Processing capability

remote entry to large computing
system

Customer base

medium to large firms
educational institutions
government

Nature of expenditures

machine, personnel, communica-
tions. overhead

Nature of investment

machine
product development




Table 5
Service Bureau —
Remote Entry

Weaknesses Strengths

1 1

High cost — low performance of Accumulation of expertise in
communications facilities developing area — communications
2 oriented applications can be

High initial investment applied to new applications

3

3 to 5 years in normal circum-
stances to reach break-even —
high level of uncertainty

during this period

4

Tendency for concentration upon
scientific applications and other
one-time usages

5

Little market research — demand
difficult to predict

6

Financial instability of companies
creates customer reluctance

7

Investment community unwilling to
back applications development and
operations through break-even
period

8

Management talent limited

g

Dependent on hardware companies
for system performance. especially
on-line real-time systems.

Generally adequate management
resources

3

Technically knowledgeable in
area of computer/cormmunications
4

Adequate quality of service (users)
5

High degree of development in
specialized areas — specialized
applications for number of users.
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Table 6

Service Bureau —

Data Preparation
(Selected Characteristics)

Table 7
Service Bureau —
Data Preparation

64

No. of companies

No. of employees

Revenue $

Ownership

Profitable

No. of locations

Applications offered

Software offered

Processing capability

Customer base

Nature of expenditures

Nature of investment

1

63

370.000 (1/2 from data
preparation)

100% Canadian

yes

5

business, financial

none

none

large manufacturing firm — over-
flow work (U.S. firm)

keypunch rental, personnel, overhead

basically just working capital

Weaknesses

Strengths

1

Product offerings regarded by
consumer as homogenous — price
competition severe

2

Place bids for most contracts, no
assurance of continued business
3

High turnover of personnel

4

Low entry costs — severe
competition

1

Some differentiation of products
is possible on the basis of
turnaround and accuracy

2

No severe problems involved in
obtaining personnel

3

Large market — continued but
slowing growth

4

High variable cost mainly tempo-
rary (leased equipment)




Table 8
Service Bureau — Raw Time
(Selected Characteristics)

No. of companies

No. of employees 63

Revenue $ 1,000.000

Ownership 100% Canadian

Profitability Hope to break-even by December,

1971

No. of locations

1

Applications area

general

Software offered

none

Processing capability

over-the-counter off-site

Customer base

consulting firms
overflow work for companies with
same type of system

Nature of expenditures

computer hardware costs (depre-
ciation or lease costs)

Nature of investment

fixed on machinery — if purchased
with working capital — if machine
leased
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Table 9
Service Bureau — Raw Time

66

Weaknesses

Strengths

1

Strong price emphasis and compe-
tition

2

Customer base for overflow work
limited to those with similar
system

3

Custom moves to "‘in-house’
system as volume warrants it

4

Trend to move user firms with
raw time available — contribute

to overhead coverage

5

Communications costs for on line
new time makes short-term buyers
hesitant

1

Firms offering service tend to
be stable and well financed

2

Opportunity for firms with
surplus computer time to obtain
contribution to overhead




Table 10
Software — Custom
(Selected Characteristics)

No. of companies

7

Average no. of employees

20

Average revenue $

395,000

Ownership

7 are 100% Canadian

Profitability

Average no. of locations

Applications area

Software offered

Processing capability

yes — 4 new company — 1
don’t know — 2

1.6

business financial — 4

scientific — 2 general — 1
custom

none — §

rent & re-sell — 2

Customer base

government — 2
service industry — 3
medium business firms — 1

Nature of expenditures

salaries 65-70% overhead 20%

Nature of investment

working capital to finance
receivables
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Table 11
Software — Custom

68

Weaknesses Strengths

1 1

Attitudes of users — prefer work Small number of skilled,
done in-house creative people can support a
2

Lack of good technical people
who understand user needs and
business

3

Lack of well qualified people in
what is essentially creative
business

4

High degree of dependence on
economic conditions

5

Problems with continuity of
revenue because high percentage
of projects are done on ‘‘one
shot”" basis

6

Ease of entry to industry on

a small scale basis — many small
struggling firms

Small size of total market

large organization

2

Some firms have extremely talent—
ed personnel - mainly technical
3

Firms offering service are dis-
tributed across country

4

Some evidence of increasing trend
for users to supplement in-house
personnel with outside assistance




Table 1 2

SOft\./vare — Standard
Pplications

Selected Characteristics)

lele 13
tOftware —-
Andarg Applications

No. of companies

1

No. of employees 5

Revenue $ 100.000
Ownership 100% Canadian
Profitability yes

No. of locations

1

Applications area

business, financial

Software offered

standard

Processing capability

none

Customer base

service bureaux (U.S.)

Nature of expenditures

salaries. overhead

Nature of investment

working capital to finance receivables

Weaknesses

Strengths

1

Few companies in segment

2

The market for standard packages
is limited because it is diffi-

cult to find applications with
sufficiently broad appeal to

attract wide market

3

The costs of development of
large. flexible packages are high
4

Competition from imported software
5

Licensing of software by U.S.
firms adds to competition

6

Inability to exploit U.S. market

1

Most firms in this segment derive
large percentage of revenue from
operations in other segments, in-
cluding hardware companies and
service bureaux. This type of
software is created largely to

sell other primary services.
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Table 14 No.

of companies 3
Software — Consultants
(Selected Characteristics) Average no. of employees 30
Average revenue $ 500.000
Ownership 3 are 100% Canadian
Profitability yes — 2 don't know — 1
Average no. of locations 2
Applications area general (all 3)
Software offered feasibility, custom
Processing capability none
Customer base medium and large firms, government
Nature of expenditures salaries, overhead, computer time
Nature of investment working capital to finance receivables
Table 15 Weaknesses Strengths
Software — Consultants ; 1
Consumer billings tend to be One or small number of key
high because of heavy learning people can ensure success of
times and overhead firm
2 2
Often get involved in development Many consultants have contracts
of applications where background from other areas of business —
experience limited leads to software consulting

3

Lack good technical people with
applications experience

4

Both government and private sector
sales tluctuate drastically

5 ‘

Trend toward fixed cost contracts
are vuinerable if cost estimating

is not accurate
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Table 16
Hardware — Mainframe

(Selected Characteristics)

No. of companies

7

Average no. of employees

293

Average revenug $

16.650.000

Ownership

6 are 0% Canadian
1 is 10% Canadian

Profitability

yes — 4
don’t know — 3

Average no. of locations

7.5

Applications area

general

Software offered

systems
standard

Processing capability

sell or lease in-house systems

of all sizes

Customer base

all computer users

Nature of expenditures

cost of goods sold 40-60%

marketing

field engineering
education depreciation
software development
administrative overhead

Nature of investment

financing. leasing inventory
working capital

new product introduction costs
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Table 17
Hardware — Mainframe

72

Weaknesses

1

High cost of financing new
product development and intro-
duction

2

Little control over new develop-
ments in Canada

3

No Canadian-owned mainframe
producers

Strengths

1

Control over other segments of
computer service industry

2

Access to technology and develop-
ments as well as extensive finan-
cial resources

3

Canadian division backed by large
resources, extensive research and
development

4

Strong management relative to
balance of industry

5

Emphasis of market research and
long-range planning not evident
in other segments

6

Large base of competent people —
both technical and applications
skills — customer-related



Table 18
Hardware — Peripheral
(Selected Characteristics)

No. of companies

3

Average no. of employees

21

Average revenue $

875,000

2 are 100% Canadian

Ownership
1 is 100% foreign-owned
Profitability yes — 1
no — 2 (both relatively new)
No. of locations (average) 3
Applications area scientific — 1
general — 2
Software offered standard
custom
none
Processing capability none
Customer base large firms
government

Nature of expenditures

cost of goods sold
marketing

training

service

Nature of investment

working capital
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Table 19
Hardware — Peripheral

74

Weaknesses

Strengths

1

Dependent on pricing policies of
mainframe suppliers

2

Most equipment is imported from
u.s.

3

Customer is systems-oriented,
leading him to purchase peripher-
als from mainframe producers

4

Limited management skills &
resources

5

Financial resources limited

6

Inability and high cost involved
in development of "‘compatible’”
technology

1

Evidence to suggest that in-
creasing customer skills are
permitting some selective
purchasing of peripherals

2

Uniqueness of some equipment
3

Quality and performance of some
equipment

Trend to more compatibility of

equipment — some evidence of
consumer emphasis on standards
5

Growing number of applications
is creating growing market for

peripheral equipment in general

Competition not intense at
present

7

Management enthusiastic and
dedicated




Table 20

Hardware — Other Equipment
Manufacturers

(Selected Characteristics)

No. of companies

Average no. of employees

189

Average revenue $

776,000

1 is 0% Canadian

Ownership

1 is 80% Canadian

1 is 100% Canadian
Profitability yes — 1

no — 1

don’t know — 1
Average no. of locations 10.3 \

process control — 1

Applications area

keypunching — 2

Software offered

standard — 2
custom - 1

Processing capability

sell system dedicated to an
application

Customer base

service firms
all computer users

Nature of expenditures

hardware and software develop-
ment overhead

Nature of investment

leasing inventory
working capital
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Table 21
Hardware — Other Equipment
Manufacturers

76

Weaknesses

Strengths

1

Limited financial resources —

in segment where expansion is
expensive

2

Cost of new product development,
new product introductions and
sales financing (leasing)

extremely high

3

Management in Canadian~controlled
firms lacks depth and wide varie-
ty of skills necessary to operate
in international markets

4

Market and product demand difficult
to predict

5

Technical expertise available

only in key centres of Toronto
and Montreal

]
Attractive and growing market

2

Hardware/software combination
has consumer appeal

3

Leads to more jobs than software
alone

4

Provides hardware experience for
future development

5

Opportunities for smaller com-
panies in market niches too
small for mainframe producers’
attention




Table 22
Hardware — Leasing
(Selected Characteristics)

Table 23
ardware — Leasing

No. of companies

2

Average no. of employees

6

Average revenue $

3.784,000

1 is 0% Canadian, 1 is 16.3% Canadian

Ownership
Profitability yes — 1 don't know — 1
No. of locations (average) 1

general

Applications area

Software offered

none, other than manufacturers

Processing capability

in—house system

Customer base

large users

Nature of expenditures

depreciation on computer inventory

Nature of investment

leasing inventory

Weaknesses

Strengths

1

Pricing policies of hardware .
companies make leasing companies
vulnerable

2
Large financial requirements to

obtain inventory of equipment

3
Ownership is non-Canadian

4
Mainly IBM-oriented, vulnerable
to IBM actions

1

Opportunity to select from a wide
range of equipment those items
which have long, high-potential life
2

Companies have strong financial
support from parent U.S. firms

Apart from equipment inventory
companies can operate with mini-
mum personnel

4

Depreciation policies permit

lower costs for leased equipment
than mainframe producers.

Typically. this involves longer

lease commitment by user
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Part E
General Conclusions

Because different computer processing users require different types of systems
to undertake their applications most efficiently, there is a continuing need for
a variety of systems. As a result, it appears ili-advised, in the foreseeable
future, to concentrate exclusively upon the development of capability in a
narrow range of hardware/software, data bank, and communications systems.
The industry remains immature and is rapidly developing in the areas of both
market and technology. Any decision at this time to support the growth of
one segment to the detriment of other segments would be an undertaking
involving considerable risk. Overemphasis on the creation of jobs, the balance
of payments within the computer industry, or regional development to the
exclusion of other developments within the industry could lead to the support
of the least viable long-range alternatives.

+ Growth in specific segments will be hardware/software/data bank/ + The implication is that government
a function of both market demand communications system. policy could be orientated towards
and changing technology. Because » As computer users become more encouraging development around an
these are difficult to predict at this knowledgeable, there is more applications base which would then
time it is essential that resource emphasis upon applications and, necessitate appropriate
allocations be made in such a way consequently, more of a tendency developments in hardware/
as to maintain a wide range of to construct H/S/DB/C* systems software/data bank and
strategic options for future growth orientated to an applications base. communications. The problem is in
of the industry in Canada. There is also a growing tendency selecting applications for

* From the interviews it appeared for supply firms to orient around development. It is, however,
that many more users would utilize specific applications rather than appropriate that the potential use
communications facilities if they selling general-purpose machines (application) provide a basis for
were of higher quality and/or lower with the idea that they can do system development as opposed to
cost. Communications, then, is one everything (e.g.. Honeywell past direction, where developments
area which, if improved, could “(Keyplex), Consolidated Computer, were centered around the selection
change the structure of the Ruscom Logics). of hardware.

- » H/S/DB/C: Hardware, Software, Data Bank. Communications.
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The Canadian Computer Supply Industry Study

1. Data Analysis — Computer Supply Industry

The data presented was gathered from field interviews with seventy
COmpanies in the computer supply industry.

(8) Computer Services — General

The estimated size of the market for computer services in Canada (1971)
Including processing. software, etc. is $104 million and annual.growth is
estimated to be 17 percent. The classification of computer service companies
Which were interviewed, the total segment sales of each group and the .
Estimated share of market for each segment (based on sample) are shown in
Table 24 3

From the industry data, it is evident that over-the-counter sales continge to
Outpace remote entry billings. However, remote entry sales were growmg
More rapidly than over-the-counter sales at the time of the study. Relatively
Speaking, the demand for service bureau services is much greater than for
Software services. It is important to note, however, that service bureaux are
Substantial contributors to software development, modifications and sales
('nCIUding imported software).

(6) Company Revenues

The dominant companies in terms of total revenue are the hardware
Mainframe companies with average revenues of $16,650.000 and 71.5
Percent of total industry revenue (see Table 25). The next largest group Is
VTC service bureau. with 10.2 percent of the revenue. It is, howevgr,
'Mportant to note that the mainframe companies participate in all major
Segments of the supply industry except communications.

(c) Computer Supply Concentration

The Computer supply industry was concentrated in Ontario with all classes
wel| represented. Table 26 also indicated that:

T

esti The estimate of $104 miflion was formed on the basis of interviews and represents the projections and
'Mates of industry participants.
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The Canadian Computer Supply Industry Study

« Other equipment manufacturers * In the case of manufacturing plants
(OEM) had a large number of in Ontario and Quebec, interviews
locations, mainly sales offices. indicated that government-aid

* The hardware industry was programmes were a factor in the
concentrated in Ontario and locations selected.

Quebec, close to skilled and » Software and service bureau
technical manpower pools. locations were not bound by

location factors tied to production.
A key factor appeared to be

(d) Applications Offered

Table 27 indicates that the majority of companies offered business
applications. Over-the-counter processors were primarily business applications
orientated, while remote entry processors tended toward scientific and
technical analysis applications, although a growing number of business
applications were being processed in remote operations.

(e) Software Offered

From Table 28 it is evident that the major developers of standard software
were those using it as part of an integrated product offering. Almost all
companies in the interview sample possessed some software capability,
although not all sold their software capabilities as a separate commodity. It
was characteristic of over-the-counter service bureaux to offer modified
standard software packages to their clientele. Custom software producers and
consultants attempted to achieve similar results by attracting more than one
project in the same applications area. Operating software was supplied
primarily by the mainframe companies. There were some instances of
companies other than the hardware producers which provided operating
software but only on a very limited scale.
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market-service emphasis with OTC
bureaux widely distributed. Remote
entry operations which required
large markets were concentrated in
Ontario. (Communications costs are
cited as a major factor in this
concentration.)



Estimated Total % of Total Estimated Sales

Table 24
Estimated Breakdown Sfeg(r:nent Sales Sales for for Each Segment
of Total . of Companies Each Applying % (Col. 2)
Reve Computer Services Sampled Segment o the £102 Milics
nues — 1971 ($0000) Estimate
($000)
Consultants 1.500 4.4 4,576
Custom Applications 2.764 8.1 8,424
Standard Software 100 0.3 312
Raw Time 1,000 2.9 3.010
Input Preparation 370 1.1 1.144
OTC Processing 16,661 49 .1 51.064
11.529 34.0 35,360

Remote Processing
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Table 25

Company Revenues by

Primary Company
Classification

L

Based on interview sample

82

1 2 3 4 5

Number Average Total Total Percent of

of Revenue Compa- Revenue Revenue

Revenues for Com- nies in from for Each

Figures panies Segment* Segment Segment

Estimat- in (2)X(3)

ed or Segment

Known {$000)*
Consultants 2 500 3 1.500 0.9
Custom Software 7 395 7 2,764 1.7
Standard Software 1 100 1 100 0.1
Raw Time 1 1.000 1 1,000 0.6
Input Preparation 1 370 1 370 0.2
OTC Processing 21 793 21 16.661 10.2
Remote Processing 6 1.922 6 11,529 7.1
Mainframe Suppliers 4 16.650 7 116.550 71.5
OEM Suppliers 2 776 3 2,327 1.4
Leasing Companies 2 3.784 2 7.568 4.6
Peripheral Hardware 3 875 3 2,624 1.6




Table 26
Head Office and Total Number
of Locations of Companies by
Segment

Mari- Quebec Ontario Prai- B.C. Average
times ries - Total
Number
of
Locations
Consultants 1 2 1
C;JSIOrn Software 2 1 2 1 1 1.6
Standard Software 1 1
Raw Time 1 '
Input Preparation 1 5
OTC Processing 3 8 6 4 1.4
Remote Processing 6 4.3
Dedicated Systefm Processing 2 1 1 1.78
Mainframe Suppliers 2 5 - 75
OEM Suppliers 3 T 10.3
Leasing Companies 2 - 2
Peripheral Hardware 2 1 3




Table 27
Applications Offered
by Companies
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Business
(Financial)

Scientific

General Specialized

Consultants

Custom Software

Standard Software

Raw Time

Input Preparation

OTC Processing

18

Remote Processing

Dedicated System Processing

Mainframe Suppliers

OEM Suppliers

Leasing Companies

Peripheral Hardware




Table 28
Software Developed and
Offered by Companies*

&

:3:’: are more th§n the total

i"dicaxdm companies in a group

fall e because some companies
more than one classification

%%

0 " .

cl“.is!:iasuor\ally will do work for a

mw.'ornev with a view to subse-

- m:wlv offering what is developed
or customer

Packagy s as a custom

None i;apr;::zr:i gﬂtgggzc; Custom Operating
tions Applica-
tions

Consultants 3
Custom Software 7 2
Standard Software 1 ww
Raw Time 1
Input Preparation 1
OTC Processing 7 11 onw
Remote Processing 6 o
Dedicated System Processing 4 o
Mainframe Suppliers 6 " 6
OEM Suppliers 2 Jow
Leasing Companies 2

1 LT 1

Peripheral Hardware
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(f) Processing Capability

Table 29 indicates some cases of custom software houses buying and re-
selling computer time, utilizing applications they have developed. Interviews
suggested that this was typical of the process whereby software firms were
transformed into service bureau operations, usually to obtain continuity and
growth in revenue. The over-the-counter service bureaux which buy and re-
sell time were usually smaller firms destined (on the basis of past practice) to
eventually buy their own equipment as volume developed to justify it.

(g) Customer Base

Table 30 identifies the customer bases for the industry segments covered in
the interview sample. The three largest customer groups were manufacturing
companies, the service industry, and government. with the service industry
currently the fastest growing customer group.

The primary customers for standard software were the computer service
bureaux. Service bureaux were also the primary consumers of raw time,
further underlining the need for the software/hardware combination to create
a saleable package. The only other customer category in the market for raw
time was the user seeking processing capability for overflow work although
this requirement, in the opinion of industry participants, was not large.

2. Customers with Computers

A large part of the service business handled by the supply industry came from
customers with computers. -Consultants worked for both those with computers
and those without. For those with access to equipment, the major role for
consultants involved system improvements, feasibility studies for new
equipment and specialized software. For those without, the major role played
by consultants involved the feasibility of new systems and the evaluation of
options among available systems.

All of the custom and standard software companies interviewed worked for
customers already using the computer. The emphasis typically was on custom
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Table 29

Processing Capability Offered Customers

Consultants

Custom Software

Standard Software

Raw Time

Input Preparation

OTC Processing

Remote Processing

Dedicated System Processing

Mainframe Suppliers

OEM Suppliers

None

Leasing Companies

Peripheral Hardware

Sell
Mini-
Computer

Sell
Other
Computer

Lease
Computer

Off-Site
Over-the-
Counter
Computer

Off-Site Buy & Sell
Computer Re-Sell Dedicated
Remote Time Hardware/
Software
System
2
3 6
6
1
3
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Table 30
Customer Base of Companies

Manufac-  Educa- Computer  Service Parent Pro- Govern- Don't All
turing tion Service Indus~ Company  cessing ment Know Types
Firms Institu— Bureaux tries® Firms®* {General)
tions
Consultants 3 3
Custom Software 1 3 2 1
Standard Software 1
Raw Time 1
Input Preparation 1
OTC Processing 5 1 8 3 3 1
Remote Processing 2 2 2 1
Dedicated System Processing 2 1 1
Mainframe Suppliers 1 1 4
OEM Suppliers 1 ) 2
Leasing Companies 2
Peripheral Hardware 2 1 1
* *®
Banks. airlines, insurance companies e.9.. oil

88



The Canadian Computer Supply Industry Study

Software for specialized applications since the users often had software
Capability as well.

Qn the other hand, most over-the-counter processors undertook work for
firms which did not have computers. There tended to be a higher level of
Wrnover in the customer base as the OTC customer’s volume increased to the

Point where in-house equipment could be justified.

Remote entry processors performed work almost exclusively for thqse who
had access to computer systems. In part. the difference was explained by the
Nature of the products offered. The over-the-counter producer emphasized
8eneral business packages while the remote entry services offered technical

and scientific packages for a large number of users.

In the main, the customers of other equipment manufacturers (OEM) also
PoOssessed computers. The specific product/service package qffered by OEM

tended to enhance the performance of specific functions which may not have
€en possible if only the main system had been utilized.

3. Nature of New Product Development

The types of new product development by supply industry participants varied
widely. New product offerings from consultants centered mainly around work
" a new applications area. Custom and standard software firms also '
Concentrated on new applications areas, tending toward hiring peqple with
"elated applications experience (not necessarily programming experience) as
'®quired. As a rule, a move to offer services in a new area was accompanied
by. or actually precipitated by, the entry of new personnel into the firm.

New product offerings by the suppliers of raw time stemmed main]y from 'the
aC_QUisition of new hardware. Such product developments were typically price
Orientated.

Service bureau new products (both OTC and remote entry) involved services in
New applications areas. change in the service mode or improvements in the
8Mount of software support offered to the customer.
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The new product offerings of hardware mainframe companies consisted
principally of new hardware offerings. The new hardware was primarily
developed in the United States. Some development of software was
conducted in Canada by the mainframe companies and this represented the
major Canadian dimension of new products in this segment.

New products for the OEM segment included development in the new
applications area. This involved the development of appropriate software and
usually included the combination of various hardware components that were,
as a rule, purchased from other hardware suppliers. Development of the small
hardware aspects of the system may also be undertaken by firms in this
segment. As experience was gained, OEM companies attempted to design
more of the hardware aspects of the system internally, and rely less upon
outside suppliers. However, none of the firms in this area which were
interviewed had, as yet, reached the stage of designing significant portions of
the systems hardware themselves, although each stated that total systems-
design and manufacture was their long-term objective.

Leasing companies undertook no product development of their own. A new
product offering to them consisted of purchasing computer hardware and
offering it on lease.

As with mainframe producers, the manufacturers of peripheral equipment were
centered in the United States. New product development in the peripheral
equipment area typically emphasized specialization and/or cost eftectiveness.
Major peripheral producers, in an attempt to broaden their market base, have
been emphasizing plug-to-plug compatibility with major mainframe producers,
but the main emphasis centered on performance in specialized areas.

In general, new product development in Canada was not extensive although
some companies in the other equipment segment, peripheral equipment and
software segments had developed new products for the supply market. Unique
Canadian applications have prompted the development of systems and
software with significant market potential in specialized areas but the supply
industry remains dependent on U.S.-designed equipment and systems for its
viability.
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(a) Impetus for New Product Development

Table 31 indicates a general lack of market analysis prior to the introduction
of new product offerings.

Customer requests, competitive pressures and the availability of a product
from a U.s. parent were the major reasons for offering new products. The
latter reason was especially important for hardware companies, while software
and service bureau companies tended to respond more to customer request.
In this response there was a tendency to become involved in applications
areas where expertise was lacking and resources were spread too thinly,
often resulting in poor service, high costs and a loss of customer confidence.
The problem with responding to what the U.S. parent made available often
fesulted in the sale of products inappropriate for the Canadian market.

(b) Sources of Finance for New Product Development

Money received from clients for development of specific packages was the
€Ommon method of financing new product development for software firms
and consultants. The implication was that work in a new area would not be
Undertaken unless there was a client who was willing to pay at least a
Portion of the bill (Table 32).

Specific sources of funds for development of new products were hard to
'dentify for the hardware group of companies. The mainframe companies get
Most of their new products from the U.S.. so the Canadian funds source was
MOt too relevant, although some of the new product development work done
Was financed out of current revenues. Leasing companies do not require
Substantial funds for new product development and peripheral hardware
Suppliers received most of their new products from the U.S.

The firms which take advantage of government assistance (e.g.. PAIT) for
Product development were the designer/producers of hardware or firms which
developed very specific and unique software packages to be used for
Processing customer data.  Firms attempting to duplicate existing products
Were not eligible for assistance.

T

32
dov At the time of the study. the Department of Industry. Trede and Commeérce was considar'ing grants for software
elopment. though none had yet besn approved. except for some integrated hardware/software applications
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Table 31

Based for Development and/or Offering of New Products

Customer External Internal Idea of General Compe- Improve Follow Don't
Requisi- Market Market Someone “"Feel” titive Produc- U.S. Know
tions Analysis Analysis in Firm for Pressure tion Company
Market Line
Consultants 3
Custom Software 3 2 1 1
Standard Software 1 1
Raw Time 1
Input Preparation 1
OTC Processing 5 3 1 3 5 2 2
Remote Processing 3 2 2
Dedicated System Processing 1 1 1 1
Mainfréme Suppliers 1 6
OEM Suppliers 2 1
Leasing Companies 2

Peripheral Hardware
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Table 32

Source of Financing for New Product Development

Operating uU.S. Market Parent Govern- Client 4 Don’t Trade
Funds® Supplier Debt Company ment** Financing Know or Programmes
Equity Programmes Not With
Available Others
Consultants * 3
Custom Software % 7
Standard Software * !
Raw Time L
Input Preparation « L
OTC Processing 10% \ 2 4 3 1
Remote Processing 2 1 3
Dedicated System Processing 2 1/2%* ! 1/2%=
Mainframe Suppliers 1/2%¢ 1/2%%
OEM Suppliers 1/2¢% 1/2%* 1 1
Leasing Companies 2
Peripheral Hardware 1 1 1
- L

Indicates that the money received from clients goes
into operating funds and is used to complete the

project

Al figures listed as 1/2 indicate a goverament grant

10 cover one-half the development cost
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The major complaint registered against government financial assistance was
the time required to process applications for money and the inability of firms
who had developed viable products to get money or help during the market
entry period which, for many, was critical to their success.

(c) Company Product Development Groups

Table 33 indicates that very few companies have specific groups which were
dedicated to new product development. This suggested that most companies
were too small to support the overhead of such groups. It also indicated,
however, that the development of new applications tended to be approached
haphazardly, rather than systematically, by many companies in the Canadian
supply industry.

4. Nature of Competition

Table 34 identifies some of the key competitive variables. It was interesting
to note that almost all of those mentioned were marketing oriented. Very little
mention was made of the technological variables that one might expect to be
key competitive factors in a high technology industry. Largely, the approach
would appear to reflect the supplier's attitude that most customers remained
incapable of assessing technical differences within the range of broad
specifications of performance.

Contacts were extremely important for a consulting or software (custom or
standard) firm and are necessary before a new firm can hope to enjoy any
degree of success. Quality of work, software performance and system

effectiveness were most often cited as key variables in the success of these
firms.

Price was the important competitive consideration for raw time sales and
input preparation, especially for the former. Input preparation firms also
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Competed along dimensions of turnaround time and quality of work for some
Clients.

Data processing (remote and over-the-counter) was a more complgx areg
Competitively, with clients looking for a much broader range of satisfaction.

In the mainframe hardware area the key competitive factor was reputation.
IBM's reputation for total service. supported by a broad base of installations
and products, was well known to potential clients and it was against this that
Other firms had to compete. The statement was made a number of times that,
3s users become more sophisticated, they relied less upon the reputation of a
Company and placed more stress upon the technical capabilities of the
Machinery. Evidence, however, suggested that in many cases. some reverse
!Ogic applied as well. In fact, as users became larger. with a greater
INvestment in hardware, the service component became even more critical,

The question of reputation resulted in increased competition between other
equipment manufacturers and hardware companies. Other important variables
Were price and the quality of the system/application. The trend toward more
user sophistication enhanced the market for those OEM companies able to
Provide performance in specific applications.

Leasing companies competed strictly on a price basis. For peripherql har@ware
Co’mpanies, price was also extremely important, although compatibility with
€xisting hardware was an increasingly significant factor.

In areas where price was the major competitive variable, the determining
factor for success was often the financial resources of the company (or
Parent). In areas where the competitive variables encompassed a broader .
fange, proximity, applications orientation, industry experience and total service
Offered potential opportunities for specialized development. Although here, too,

financial resources were critical.
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Table 33
Product Development Group
in Company

96

Yes No Don’t Know
Consultants 3
Custom Software 7
Standard Software 1
Raw Time 1
Input Preparation 1
OTC Processing 4 16 1
Remote Processing 2 2 2
Dedicated System Processing 4
Mainframe Suppliers 2 4
OEM Suppliers 1 2
Leasing Companies 1 2
Peripheral Hardware 3




Table 34
Nature of Competition

Listing of Key Competitive Variables

Consultants

Contacts. experience

Custom Software

Contacts. experience, quality of work

Standard Software

Contacts

Raw Time

Price. turnaround

Input Preparation

Price. turnaround. quality of work

OTC Processing

Price. quality of application, data security,
financial stability, turnaround

Remote Processing

Type and quality of application, data security.
financial stability, turnaround

Dedicated System
Processing

Quality of application, service offered,
price

Mainframe Suppliers

Service, cost. reputation, software assistance

OEM Suppliers

Contacts, price. quality, reputation

Leasing Companies

Price

Peripheral Hardware

Price, compatibility
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5. Pricing Policies

Pricing policies for all segments tended to reflect some common
characteristics. Apparently companies that were profitable, or moving in the
direction of becoming profitable, established prices on the basis of full cost
and tended to stay away from price cutting to obtain volume. It was also
evident that firms capable of assuming the full cost approach were those with
unique or relatively unique services (see Table 35).

6. Distribution Channels

By far the most important channel for contacting customers was direct sales.
Contacts and referrals were also mentioned as important by a number of
service bureaux.

A direct sales force was especially valuable to service bureaux operations and
hardware firms. For software and consulting firms the contacts of management
and referrals of customers were of more significance.

In addition, some of the new firms involved in the service segment came
from established positions in other industries. These contacts were extremely
critical; in fact, in some cases, they represented the reason for seeking a
position in the computer supply industry (see Table 36).

7. Product Service Promotion

Product promotion, at least in terms of advertising (Table 37), was not
regarded by most firms as an effective method of increasing sales. The value
of trade shows and conferences was under question from a number of
respondents, with some indicating that they were withdrawing from future
trade-show exhibitions. Apparently. this was not just a cost-saving move,
since at least five companies indicated they were in a better financial position
to show this year (1971) than last. These respondents felt that the shows
serve littie technical or marketing purpose and the money might be more
effectively invested in other ways.

Many of those interviewed concluded that advertising and other forms of

98



Table 35

Pricing Policies of Companies*

Raw Time

Fixed Volume Negotiable Unbundled Bundled Discount No
Full Discount Pricing 1BM Answer
Price Price
Consultants Price on full cost basis. using per diem rates 8
Custom Software Most companies try to get open-ended contracts, 1 3
but customers want 2 fixed-price bids
1
I
Standard Software 1
I
Input Preparation 1
R
oTC Processing 5 ! ? 2 1 )
I
Remote Processing 4 1
Dedicated System Processing 4
. I
Mainframe Suppliers 2 2 ! 2 8 8 ?
I
OEM  Suppliers 1 1 L 1
: I
Leasing Companies 2 1 ‘
: I
Peripheral Hardware 1 §
R

.

Despite what stated policies ere. there is evidence to suggest that firms will negotiate
on price if the volume of business is large enough. On small lots of business. it is likely
that they would stick to stated policy.
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Table 36
Distribution Channel
Utilized

100

Direct Through Customer Contacts Don't
Sales Agents Initia— and Know
Force ted Referrals

Consultants 3 2

Custom Software 4 1 5

Standard Software 1 1 1 1

Raw Time 1

Input Preparation 1 1 1

OTC Processing 17 3 3 9 1

Remote Processing 6 2 1

Dedicated System Processing 4 1

Mainframe Suppliers 7

OEM Suppliers 2 2 1

Leasing Companies 2

Peripheral Hardware 3




Table 37
Promotion Undertaken

Consultants
————

Custom Software

Standard Software

Raw Time

Input Preparation

OTC Processing

Remote Processing

Dedicated System Processing

Mainframe Suppliers

OEM Suppliers

Leasing Companies

Direct
Mail

Peripheral Hardware

Occa-
sional
Adver-
tising

—_—

Steady
Adver—
tising

Seminar Manuals Trade Public Nil Don't
Documen- Shows Relation Know
tation Confer—

ence

1 2
1 2 3
1

2 1 8

3 2 2 1

3 1 1

1 1
1
1 1 1
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promotion were directed mainly toward creating an awareness of the company
and, while this might serve some purpose, few felt that promotion and
advertising played a direct role in the task of increasing sales or revenues.

8. Company Revenues

Table 38 sets out a number of factors covering the range of company
revenues. Consultants fell into the medium-size category. Their revenues were
stable, supported by activities in and out of the computer supply industry,
indicative of a secure position.

Custom software firms ranged from very small operations (one or two key
people) to large producers. Typically, at the upper end, these software
producers had significant revenues from service bureau sales. For the most
part, custom software firms had high variable cost operations and, as a result,
a high degree of flexibility in their service offerings.

As with the software group, over-the-counter firms had a wide range in size.
It was possible for these companies to maintain a high variable to fixed cost
ratio but often, with growth, they bought or leased equipment, incurring a
heavy burden of fixed costs and the inflexibility which often accompanied the
decision to acquire hardware.

Remote entry processors were generally larger than OTC batch processors.
More often the remote entry operations had on-site equipment and high fixed
costs, necessitating high volume to meet break-even costs.

(a) Profitability

The software/consulting area showed fairly stable profitability. This was
consistent with the high variable cost structures in this type of business
where expenses can, in part at least, be moulded to revenues.

The service bureaux (OTC segment) showed a large proportion of companies

at either a profitable or a break-even level. The only two companies who
reported a loss were public companies. However, it is important to note that
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Many of those projecting profits for fiscal 1971 indicated that their prc_)fit
eXpectations were marginal (six) and. in all cases, they had suffered minor
losses in fiscal 1970 (Table 39).

Remote entry service bureau operations are all unprofitable at present. The
Nature of these firms, however, must be considered, as they are relatively
Young, and the process of growth compelled them to make a large .
'Mvestment at the outset and then build up revenue to a point where it would
Cover all of the costs incurred. Just how many of these firms will eventually
Move to a position of profitability remains to be seen.

Dedicated system processing enjoyed one of the most favourable profitability
Positions of the groups interviewed. The indication was that a company can.
by Concentrating in a particular area, keep overhead costs sufficiently low and
Yenerate sufficient revenue to operate successfully.

Mainframe suppliers appeared able to operate profitably in the angdlan
Market, although some have chosen to offer their services in a limited
9eographical area (Toronto, Montreal and Ottawa) to minimize costs and
Provide effective service. Profitability in those firms where the US parent
Provides product development, management services and technical support is
often a function of cost allocation. In some cases. the Canadian companies
OPerated without significant overhead: in others, head office allocations were
a significant factor in present profit positions.

(b) Secondary Sources of Revenue

The secondary activity of consultants and software firms was primarily
Concerned with other types of software activity (e,g.,.consultants do custom
programming and custom software people do consulting. Table 40).

Over-the-counter companies became involved with softwgre work as a .
Secondary emphasis. This suggested that the nature of thl‘s type of service
Ureau business required the continuous development of improved software
Packages aimed at enhancing service offerings.
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Table 38
Range of Company Revenue* ($000)

100%* 100- 250~ 500- 1000- 2500- 5000- 20000
250 500 1000 2500 5000 20000
Consultants 1 1
Custom Software 3 0] 3 0 i
Standard Software T
Raw Time 1
Input Preparation 1
OTC Processing 5 4 2 5 3 2
Remote Entry Processing 2 2 2
Dedicated System Processing 2 1 1
Mainframe Suppliers 1 1 1 1
OEM Suppliers 1 1
Leasing Companies 2
Peripheral Hardware 2 1
" ww

For companies for which estimates are available
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In cases where the revenue figure is equal to one of
the ranges. it is classified in the lower grouping.

e.g.. a company with revenue of $600.000 would be
classified in the 250-500 range rather than the
600-1000 range



Table 39
Profitability of Companies
(at present)

]

Thi

cols reler§ to the case where the

ro Mpany is new and no operating
Sults are available

e e
Data
Consultants 2
Custom Software 4 1 ;
Standard Software 1
Raw Time ]
Input Preparation ]
OTC Processing 9 2 8 2
Remote Processing 1 3 1 "
Dedicated System Processing 3 1
Mainframe Suppliers 4 3
OEM Suppliers 1 1 1
Leasing Companies 1 1
1 2

Peripheral Hardware
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Table 40
Other Sources of Revenue

Consul-

Customer

Standard Raw Input oTC
tation Software Appli- Time Erepara- Processing
cation tion
Consultants 2
Custom Software 4 1 1
Standard Software 1
Raw Time
Input Preparation 1 1
OTC Processing 2 9 9 2 7
Remote Processing 1 2 1 3
Dedicated System Processing »
Mainframe Suppliers 4 3 1
OEM Suppliers 1
Leasing Companies
Peripheral Hardware 1 2 1

106



Remote Mainframe OEM Lease Peripheral Operating Nothing

Processing Supply Supply Hardware Software Else
1 2
1
3 i 1 1 2
1 2
.
1 2 7 5
1 3 1 1
1
1 2
D
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A number of remote entry service bureaux did some over-the-counter business
and a small number of OTC firms did some remote entry business as
secondary sources of income.

Hardware suppliers were involved in a number of other areas. They were the
main contributors to operating software, systems and program consulting and
service bureau sales. There were a number of implications. The industry was
not composed of a group of specialized companies, each doing one specific
task, /.e., there was substantial service overlap among the various types of
firms. Any firm planning to enter the industry and specialize in one of these
functional areas must recognize the potential competition as well as the
market opportunities, given this ability to overlap segments. Any firm planning
to enter the industry in an area of specialized application must realize that
they have to perform functions in a number of other areas, because of the
interrelationship. More important, specialized markets develop slowly and
operations which are planned with the long-term objective of specialization
may have to offer a range of services if the company is to survive in the
short-term.

(c) Major Company Expenditures

Table 41 identifies the key areas of expense incurred by companies in each
of the segments.

Several implications of this Table are evident. A small cut in communications
costs (considering current services) would not significantly alter the cost
structure of remote entry service bureaux. 3 Where a communications cost cut
might have some effect is in increasing the demand for services by
customers, thereby increasing revenues and thus creating a greater degree of

3 L ) )
This is quite different from the argument that some areas are excluded trom service because of the high cost of
communications. For example, it was estimated that communications costs might represent up to 35 percent of the total cost to
serve a customer in Saskatoon from Toronto
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Table 41
Nature of Company
Expenditures*

%*

:iVG inducate(_! the major types of expenses
’e"'-';;]ed by different typss of companies. It was
the at it was more important to be aware of
det major typgs »o' expenses than to have a
b diled description of each classification.
a:s;:)se they appeared to vary from one firm to
6r even within the same segment. it was

N0t possible to obtain detailed expense
n(’:a:down from most companies (often they did
is ave. them themselves). Re policy-making. it
wh’zﬁ:e |mporFant to be aware of expenses and
them er a polfcy woulq increase or decrease
rems In certain cases it was telt that

E’znable estimates were available. these were

Qivi

Major Types of Costs Incurred

Consultants

Salaries. overhead (e.g.. project expenses,
administrative, computer time)

Custom Software

Salaries (65-70%). overhead (e.g.. project
expenses, computer time) (20%)

Standard Software

Salaries, overhead

Raw Time

Salaries. computer rental or depreciation
charges

Input Preparation

Salaries. keypunch rental

OTC Processing

Salaries (20-60%, median 40%). overhead (20-50%,
median 20%). equipment (20-50%, median 40%).

Remote Processing

Salaries (systems/programming and operation)
(30-50%). overhead (20-40%). equipment (30-60%),
communications (10-20%)

Dedicated System
Processing

Salaries. overhead, machine costs

Mainframe Suppliers

Overhead, cost of goods sold (40-60%). field
engineering. marketing, education, depreciation,
software development

OEM Suppliers

Overhead, marketing, hardware & software
development

Leasing Companies

Overhead, depreciation on computer investment

Peripheral Hardware

Cost of goods sold. marketing, training,
service
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profitability. The result would depend on the elasticity of demand for the
services of these customers, something which was not within the scope of
this study, nor, as far as is known, currently available.

Equipment costs represented the major expenditure for most service bureau
and hardware firms. Because of this, if the customs duty imposed on
hardware were reduced. the total costs of service bureau firms might also be
reduced to some extent. A much more comprehensive study of tariffs would
have to be undertaken to provide a complete answer as to the total effect of
these costs on service bureau growth.

(d) Nature of Investment

Service bureau operations can be either high investment (low variable cost) or
low investment (higher commitment to variable costs) depending on the
strategy selected by management. Entry to the industry can be fairly easy if
the low investment basis is used (Table 42).

Money to finance leasing inventories was particularly important to firms
supplying hardware. During periods where large amounts of funds were
required for product development and before lease revenues from new
products begin to cover the costs, large working capital resources were
required. Thus it was possible for firms to start in software or the service
bureau segments with limited capital resources and. once a reputation had
been established, it was often possible to find funds for further expansion.
Financing of leasing inventories was a very important area for hardware
companies and skills in financial management and planning were identified as
major requirements.

(e} Funds Sources

Some firms, notably service bureaux. obtained public equity financing when
market conditions were more favourable. Given current Canadian investor
attitudes. substantial sources of equity funds now appear to be out of the
question. Even U.S. underwriters are taking a second look at computer
underwritings (e.g.. Consolidated Computers). If the industry can demonstrate
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Table 42
Nature of Investment

%

Typically no fixed investment is required. The
assets of the firm are largely the people who
work for it

Major Types of Investment

Consultants®

Working capital to finance receivables

Custom Software®

Working capital to finance receivables

Standard Software™®

Working capital to finance receivables

Raw Time

Working capital and initial machine investment
if equipment purchased: if equipment is leased,
only working capital

Input Preparation

Working capital mainly. as keypunches are
basically rented

OTC Processing

Working capital and initial machine investment
if equipment purchased: if equipment is leased,
only” working capital

Remote Processing

Same as for OTC Processing

Dedicated System
Processing

Same as for OTC Processing

Mainframe Suppliers

To finance leasing inventory and working capital
especially with new product

OEM Suppliers

Leasing inventory, working capital

Leasing Companies

Leasing inventory

Peripheral Hardware

Working capital
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effective performance over the next three to five years, equity funds should
again be a possibility, given favourable overall market conditions.

Table 43 indicates three major sources of funds: parent firms, personal
collateral and public financing. The parent firms of mainframe manufacturers
were exclusively foreign-owned, while Canadian parent firms clustered in the
over-the-counter and remote entry processing segments. A large number of
the OTC firms interviewed were financed from the funds of principals and. in
a number of cases, growth and new product development were beyond their
capital resources.

9. Nature of Production Activity in Canada

The hardware companies were the only firms doing any manufacturing in
Canada. Some of the U.S.-owned companies interviewed were producing
under arrangements with the Department of Industry. Trade and Commerce.
Currently, the hardware segment represents the only major area with a short
job potential of any significance.

The ‘output (development) of software was the element which was common
to the production activity of most segments. The implications were that
companies with an expertise, who currently operate in one segment, can
most easily diversify their activities to another segment on the basis of their
software expertise and knowledge.

In fact, this was the process which had occurred in a number of cases (e.g..
Comtech, Computer Science Canada and Keydata). These were three examples
of companies which started out as primarily software companies. As they
grew, and found it difficult to maintain revenues on the basis of software
only, they subsequently moved into data processing, thereby utilizing the
software expertise which they possessed. In the same fashion, a software firm
can diversify into the manufacture of a dedicated OEM product by designing a
system which includes the appropriate software and data base and also
hardware which was specifically suited for the purpose at hand.
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Table 44 indicates the major production activities of each segment of the
Computer supply industry in Canada.

10. Employee Breakdown

The largest employee category. with the exception of the OEM Suppliers and
Input Preparation, was technical personnel. This provided some support for
the observation that software development was the major factor, common to
all segments of the industry (Table 45).

A surprisingly small number of salesmen were employed in the OTC service

Segment for a business which is sales orientated. However, it shoulq also be
Noted that the management of these firms usually performed the major sales
fole.

The sales/personnel ratios are interesting. Leasing companies have the highest

ratio but the nature of their business was strictly financial with no production

activity whatever. The mainframe companies also have a very high sales/

Personnel ratio. This was indicative of the fact that they are mainly marketing

gfganizations and do not undertake a great deal of manufacturing activity in
anada.

Software firms group in the area of $16.000 to $20.000 in sales per .
€mployee. Input preparation firms have lower sales per employee but their
employees on the average receive smaller salaries and are less skilled.

Remote processing firms have higher revenues per employee than did over-
the-counter processors. The dedicated system processors achieved a higher
Sales/personnel ratio than did multi-purpose service bureaux. It appeared
Possible to achieve more sales revenue with fewer people when the product-
Service package was concentrated on a specific area.
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Table 43
Primary Funds Sources

Sources of Funds (or collateral for funds)

Parent Parent Personal Government Public Don't
Firm Firm in Funds of Guarantees Market in Know
in U.S.* Canada** Principals Canada
Consultants 2 1
Custom Software 5 2
Standard Software 1
Raw Time 1
Input Preparation 1
OTC Processing 5 11 5 2
Remote Processing A 3 3
Dedicated System b 1 3
Processing
Mainframe Suppliers 7
OEM Suppliers 1 1 1 1
Leasing Companies 2
Periphéral Hardware 1 2
L "%

" The parent firm may not actually provide the
funds to the company out of their own bank
accounts. but they will go to prospective
financiars and arrange for or guarantee financing

Three of the remote entry processing firms
involved both U.S and Canadian principals
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;able 44
Nature of Production Activi
in Canads 1on Activity

Type of Activity

Consultants

Paper output by professi
ional staff —
development ° software

Custom Software

Paper output by profession
al st -
Sovalopment aff software

Standard Software

Paper output by profession
al staff —
Ao staff software

Raw Time

Data processing

input Preparation

Keypunching

OTC Processing

Develop software, process data

Remote Processing

Develop software. process data

Dedicated System
Processing

Develop and improve software. process data

Mainframe Suppliers

Develop software. manufacture i
e o re in Canada

OEM Suppliers

Manufacture in Canada (yes 2. no 1)

Leasing Companies

No manufacturing or production activity

Peripheral Hardware

Import all equipment (2). manufa i
. Ctu
Canada (1), develop software e
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Table 45
Employee Classifications

Total Unskilled* Skilled** Office Sales Techni- Manage- Revenue

Employed cal*** ment $/Employment
(Average per Firm Interviewed) ($000)
Consultants 30 16.65
Custom Software 20 2.9 .9 1.4 9 12.6 1.9 19.8
Standard Software 5 20.
Raw Time 63 8. 20. 10. 0. 30. 5 15.9
Input Preparation 63 34. 9. 7. 0. 6. 5 9
OTC Processing 41.6 9.0 9.7 5.3 2.6 10.9 3.1 19.2
Remote Processing 93.7 6.7 20.3 14.7 14.7 27.8 6.8 22.8
Dedicated System 28.5 3.3 6.5 3.8 1.8 1.3 2.8 23.8
Processing
Mainframe Suppliers 292 .9 0 26.1 23.0 45.1 180.9 13.9 56.5
OEM Suppliers 189.3 0. 53.0 85.5 65.0 53.5 16.5 4.1
Leasing Companies .5 .5 0 0. 2.5 1 1 1. 68.4
Peripheral Hardware 20.7 1.7 2.3 3.7 4.7 5.7 2.7 42.3

Note: * %% LR
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1. Stage of Organization*

The majority of companies in software and service bureau related areas were
Primarily dependent on one man for leadership and decision-making. These
Operations were very vulnerable to larger competitors: they lacked capital,
Management skills and technical depth. A number of companies in the
Industry were divisions or subsidiaries of larger companies looking at computer
Service firms as a means for diversification (Table 46).

This distribution of company types in Table 46 indicated the relatively
'Mmature state of the industry. It also indicated the potential vulnerability of
Companies in the industry. Also. it explained why, in part. there was a
relatively small amount of product development and market analysis being
Conducted (ie., managements are too busy with short-run operating
Problems). It helped to explain the reason for the lack of planning by many
Companies; they have little control over revenues. even to the extent of
8ccurately predicting sales and income.

12. Autonomy

The relatively large number of autonomous custom software firms and OTC
Service bureaux indicated the process by which these companies were
formed. It reinforced the conclusion that they were vulnerable to outside
Cconditions. It also indicated, however. that this was the area of greatest

entrepreneurial activity and risk-taking.

The autonomous firms were free to make any decisions they wished on thpir
Own. Division or subsidiary organizations on the other hand move. subject in
varying dearees, to parent company control (Table 47).

Thain. DH, “Stages of Corporate Development’". Business Quarterly (Winter 1969). pp 32-45



Table 46
Stages of Organization
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Stage | Stage I Stage |1
Consultants 1 2
Custom Software 6 1
Standard Software 1
Raw Time 1
Input Preparation 1
OTC Processing 14 6 1
Remote Processing 2 4
Dedicated System 3 1
Processing
Mainframe Suppliers 5 2
OEM Suppliers 1 2
Leasing Companies 2
Peripheral Hardware 3




Table 47
€gree of Autonomy

i

Consultants 1 3
Custom Software 7
Standard Software 1
Raw Time ;
Input Preparation 1
OTC Processing 15 P
Remote Processing 3 3
Dedicated System 2
Processing 2
Mainframe Suppliers 0 7
OEM Suppliers 1 2
Leasing Companies 0 2

2

Peripheral Hardware
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13. Ownership

U.S. ownership and control were concentrated in the hardware type of
business, especially the hardware mainframe segment. This was the area
where the majority of industry sales fell and where almost all of the
significant new product development took place.

Most of the small companies (mainly service bureaux) remained privately
owned. Those companies requiring large capital investments were typically
public or subsidiary operations with some foreign control. The leasing
companies were both American-owned (Table 48).

(a) Canadian Ownership

Table 49 points out the conclusion implied in the previous Table, ie.. that
American ownership does not control most of the companies in Canada:
however, the companies which were American controlled represent over half
of the total computer supply industry sales in Canada.

14. Major Obstacles

Investigation revealed that conservative user attitudes were one of the main
impediments to the growth of custom software firms. Many users felt that the
industry segment was unstable and lacking in resources. Other users did not
recognize the need for services. Additional obstacles for the software
companies included the lack of financing and general economic conditions. In
similar fashion, the two most often mentioned hindrances to growth for OTC
processors were user attitudes and the lack of available financing. Remote
processors unanimously mentioned problems with communications (service,
rates, etc.) as a further limitation to their growth. Customer resistance seemed
secondary (most remote entry customers have computers or computer
background).

Mainframe suppliers perceived availability of financing and the market situation
as major problems, while the peripheral suppliers were concerned with tariff
policies and the lack of sufficient technical and sales personnel.
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:able 48
orms of Ownership

*

The

mai

of Cor:mr owners total to more than the number

caseq ‘:::\;es in the segment because in some
ar )

owner e more than one major type of

-
Consultants

Custom Software

Standard Software

-
Raw Time
[ —

R —
Input Preparation®

-
OTC Processing

-
Remote Processing

Dedicated System Processing

Mainframe Suppliers

-
OEM Suppliers

Leasing Companies

Peripheral Hardware
-

Elilblic Public Private Manage- Non- Cana- u.s
sted :'Jn. ment Manage- dian Pa.re.nt
isted &/or ment Parent Com-
Employ- (Finan- Com- pany
ees ciers) pany
3 1 2
7 7
1 1
1 1
1 1
3 18 14 3 9 2
3 3 2 3 3 2
1 3 3 1
7 7
1 1 1 1 1
1 1 2
1 2 1 1 1
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Table 49

Percent Canadian Ownership
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Consultants

Custom Software

Standard Software

Raw Time

Input- Preparation

OTC Processing

Remote Processing

Dedicated System Processing

Mainframe Suppliers

OEM Suppliers

Leasing Companies

Peripheral Hardware
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These responses highlighted the fact that the Canadian user is relatively
unsophisticated, as well as underlining the more or less universal problem of
Obtaining sufficient financial resources. They also pointed out that the most
significant interface between communications carriers and the computer supply
industry was through the remote entry service bureaux. It must be observed,
however, that all companies providing a data processing service utilizing
femote entry were concerned about equipment. If these were only isolated
Incidents, they could be written off. However, because all of those
interviewed registered concern about communications, it must be concluded
Fhat it is highly likely that communications services can be significantly
Improved. Their major complaints involved, not only costs, but their ability to
get action from Canadian carriers regarding new equipment designed to
Improve the cost effectiveness of remote entry services.

15. Company Objectives

The objectives of companies in all segments can only be classified as being
very diverse. In most cases, no quantified objectives existed in the companies.
This was particularly so in custom software and OTC processing and less so
with the hardware mainframe companies, which, as a group. had done the
Most in terms of stating objectives. The lack of clearly defined goals was
another indication of the immaturity of management, especially in the smaller

Software and service bureau companies.

T_he evidence from respondents indicated that few have any idea of market
Size, relative market shares or market growth. Most use the commonly cited
figures of 20 to 25 percent for growth as "“target’’. but beyond this no
Meaningful objectives are evident — mainframe companies excepted.

16. Appropriate Government Role

There was not much consensus of opinion in this area. A number of
Companies (fourteen) mentioned that a minimal regulation approach by

Sovernment would be desirable.

The majority (eleven) of OTC service bureaux wanted the government to
Prevent unfair competition in the industry by restricting government
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departments, universities, common carriers and banks from entering the
industry. This was interesting because only one OTC processor mentioned
unfair competition as an obstacle to growth or potential growth. The service
bureau segment seems to support regulation of these groups as a matter of
principle and/or because of the potential threat of long-term competition, but
not because they fear it in the short-term.

In the opposite vein, while remote processors had pointed to the common
carriers as obstacles to their growth, only one indicated that government
regulation was the appropriate avenue for solving the problem. A number of
OTC service bureaux (seven) indicated that they felt the communications
carriers should be encouraged to offer better service. Most remote service
bureau people felt they could do better by negotiating directly with the
carriers than by encouraging government to intervene on their behalf. The
OTC processors felt that someone else should lead the fight for improved
communications, possibly because they have insufficient resources or lack
sufficient consensus of opinion to attack the problem themselves.
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