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INTRODUCTION  

Although 59% of the Canadian economy's output is in services, and the 

services sector accounts for 61% of the nation's labour force (Reference 

1), this seètor has lagged behind in its productivity as compared to the 

manufacturing industry. One of the major factors in the increase in 

technological innova productivity in the manufacturing indUstry has been 

tion (Reference 2). 

The purpose of this study is to examine the impact of technological inno-

vation on productivity in the Canadian computer-based services industry 

(henceforth referred to as CBSI), its effect on the market and on employ-

ment, and to recommend some basic government and industrial policies re-

quired to enhance this segment of the services industry. 

In August  1972, Tennant, Song &,Assodiates .1,td:'were retained by the 

Office of Sciende.  and Technology of the Department of Industry, Trade 

and Commerce  to review and report on the CBSI. -  

In accordance with the outline to the study provided by the Department, we t  

as a group directly involved in the industry, have attempted to present 

an intuitive feel for the industry in terms of structure, performance, 

level of technology and the types of services provided. 

• We do not present this report as a definitive study of the computer-relateÈ 

service industry (this would have been impossible in the 330 man-hours 

allocated to the project). It also became apparent, at an early stage 

of our work, that  thé  ,lack of relevant statistics for this industry would 

to 



therefore serves as a training ground for people who later evolve to more 

independent operations. • 
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• 
hamper us in drawing well supported conclusions and projecting trends 

at a satisfactory level of confidence. However, in formulating our 

opinions, we have consulted with senior executives of selected compan-

ies in the industry to obtain their views. We have drawn on statistics 

already gathered for other studies, most notable and relevant of which 

are the background studies supporting the Computer Communications Task 

Force (CCC/TF) "Branching Out" report (Reference 3). 

This study is an examination of a•  relatively small segment of the computer 

industry. Another interesting and relevant fact to observe at the outset 

is that an analysis of this sort relates to a very small portion of the 

total  services  industry. Figure 1 describes the relationship between 

the CBSI and other service industries. The expected effect of changes 

is the computer industry on other industries in Canada could be very sig- 

nificant. The impact of these changes is, and should continue to be, 

subject of intensive analysis. 

The computer industry has over the last fifteen to twenty years been in 

a continuous state of fluctuation. As computer technology advances, 

present segments of the CBSI will decline in importance. For example, 

users may go to data centres to develop, test and implement new systems. 

As volumes of work increase, and as their personnel becomes more profi- 

cient, they often install their own terminals or computers. The "industry" 



.CBSI- .27% CBSI .14% • 

FIGURE 1  

ORIENTATION-  TO CANADA'S_ 

COMPUTER BASED SERVICE, INDUSTRY„(CBSI): 

SOURCE: Economic Council of Canada, 
CCC/TF,' and 

• . 	'TS&A 



• It is hoped that the following work will contribute to a basis for 

Canadian government policy development in the near future related to the 

impact f computers in this and other • segments of our economy. 

Computer installations may be categorized into three broad types, i.e.: 

1. users with in-house computer installations, utilizing their hardware, 

software and labour resources for their own requirements, 

2. Users with in-house computer installations utilizing their resources 

for their own requirements, but also making their hardware, software 

and/or labour resources available to outsiders on -a shared basis 
" 

(Chartered banks using their computers to provide data centre work for 

customers and others are included in this category)and 

3. Computer installations existing for the sole purpose of providing data 

r?ç 

1€-; centre (seniice bureau) services. to their customers. e,,L,e 
I 	I I. I 	■ 

• 

The scope of this study was restricted to the services provided by the 

Canadian CBSI. We have exeesl'ed our assessment of the CBSI by briefly 

examining: 

1. The past, present and future technology of each • component making up the  

industry, and the diffusion of technology within the components:  We 

have attempted to answer questions relating to whether the service is 

capital or labour intensive, market needs for each component, signifi-

cance of devfèopments in technology, and major productivity factors 

impacted by such developments. 

2. The characteristics and potential of the domestic and international mar- 

kets for , çoMputer-related services: Detailed statistics relating to 



our opinion. 
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vities, and other market factors are difficult to extract at present. 

In an attempt to obtain some indication for sources of statistics, we 

interviewed a senior economic analyst of one of the major data process-

ing suppliers in Canada. We were told that such statistics were not 

/ gathered either officially or privately. We therefore resorted to sub- 

jective opinions in attempting to answer many questions. 

• 
3. The employment within the various components  lof this industry segment: 

Employment statistics for this industry are also virtually non-existent. 

In considering questions such as employment patterns, rate of growth, 

earnings level, performance, impact of technological innovation, and the 

significance of employment within the Canadian unemployment problem, we 

were hampered since no official or uhofficial statistics (segregating 

the CBSI from other services) were available. As a result, questions 

relating to employment in the industry were answered subjectively. 

. The basic Government and industrial R & D policies required to enhance 

the CBSI:  These suggestions were based on a number of interviews we 

conducted with officals of selected companies providing computer-related 

services other studies. related to research in Canada, .together with 



' PART' .  A 

,TECHNOLÔe AND P,RODUCTIVITY 



For the purposes of this study, the definition of 
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the "cOmputer7based • 

I THE COMP .tJTEP-BASEDSERVICES ŒtthUSTRY  "  

service industry", (CBSI), used is based on the one developed and set 

our as the "Services SUpPliere segment of the  •CCC/TF report ,"Branching 

but"  •(Reference •4) . 

The industry provides services to computer users with their own equip-

ment and to those without their own equipment. The industry is domin-

ated by Service Bureaux. Other service organizations involved are 

software firms, management consultants, facilities management firms, 

1.0  
data preparatiion firms, and education organizations. 

The scope.of our study-dbes  nt  inçludethe segment- of the ,industryle 

fined by the "Branching Out" report as "Other Product Suppliere. 

Specifically, the segments of the computer industry examined are: 

1. Computer Services 

2. Software Services 

3. Management Services 

•  The compositions and inter-relationships of these segments are shown 

in Figures 2 and 3. 



MANAGEMENT SERVICES 

SOFTWARE SERVICES 

-COMPUTER SERVICES 

FIGURE 2  

COMPUTER BASED SERVICE INDUSTRY COMPONENTS 

SOURCE: TS&A 
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SOURCE: TS&A 
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1. Computer Services  is that segment of the CBSI that provides commer-

cial or scientific computer processing to its customers. Our defini-

tion of the computer services segment is based on one developed by 

EDP Industry Report (Reference g. This definition was chosen because 

of its comprehensity and its simplicity. 

Computer Services are analyzed by two eleménts7 the acCeàs Method, -  

.and the application. Each  of these elements is further broken down 

into three stib-eleménts: 	- 

Access Method  can be classified as either: 

Local Batch 

Remote Batch 

Remote Access-Immediate Response 

Application or function  can be segregated into: 

Raw Power 

Transaction Based 

Data Base Inquiry 

A matrix (3 x 3) can be formed using these sub-elements as headings 

to classify all computer services. This matrix is shown as Table 4. 

This figure also contains the estimated percentage revenues of each 

component. To further explain this classification, we have described 

each components in more detail. 



TRANSACTION 	58 

DATA BASE 	2 

TOTALS 	 70 

RAW  POWER 

• 

 

ACCES S 
METHOD LOCAL 

BATCH 

10 	 15 	10 	 35 

	

um.  TE 	REMOTE 

	

. 	AC CE S S 

	

BATCH 	IMMEDiATE 
RESPONSE 

TOTALS 

• ESTIMATED PERCENTAGES OF PRESENT COMPUTER 

SERVICES REVENUE 

(EXCLUDING INPUT /OUTPUT  SERVICES) 

SOURCE::  TS &A 



RawPower:.  includés"the'sàle.-bf raWcoMPUter:time  and  

the  prOcédsing of Custom programmed  applications The  
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Local Batch Processing: is where the computer .  workis Per- - 

formed:by -the  service :bureau. Therè . 'IS:n:o: CopliterCommuniàa-

tion link with the* customer. 

customer supplies the data and owns and is responsible 

for the programs used. The customer is charged on the 

basis of computer time and capacity used. 

Transaction Processing':  cOnsists of - the-processing of 

- transaction oriented Systems using - application  software  

proprietory to the Service Bureau.  The customer provides 

the data. An example would be an inventory accounting 

package with transactions in the form of changes to the 

item's stdatus. The customer is billed on the nubber of 

transactions rather than on the time  used  Other applica- 

tion areas that are serviced by packaged or non-custom 

software include Payrolls, General Ledger Accounting, 

Sales Analysis or Financial Statements, Municipal Assess-

ment and Tax Notices, Student Scheduling and Grade Report-

ing. 

(iii) Data Base:  provides a local, batched inquiry into a compu-

terized data bank or data base owned and maintained by the  

Service Bureau.  Here the customer is charged on the num- 

ber of accesses made to the data. One example of such a 

system is the availability of geological data maintained by 



and initiating the computer program via a terminal and a com-

puter-communications link. 

(b) Remote Batch Processing: involves the customer entering data 

(i) Raw.  Power:  provides the same processing services as in (a) 

(i) above except that the computer processing is initiated 

from a remote installation via communications facilities. 

The viability of this service can often depend on the cost 

reductions provided by a large computer to more than make 

up for the added communications cost. The processing of 

certain management science techniques, which use large 

amounts of computer calculation, is an example of this type 

of. use. 

(ii) TransactionProcessing:  consists basically of the same ap-

plication areas as (a) (ii) above, again with the qualifica- 

tion that the processing of the jobs are initiated remotely. 

With lower cost communications and terminal hardware, this 

will be a significant growth area for Service Bureaux. 

(iii) Data Base:  provides the type of services that are in (a) 

(iii) above where the inquiries are batched and initiated 

remotely. This subsegment is presently the smallest, but 

has growth potential. 



(i) Raw Power:  in this mode is usually called timesharing. Sev- 
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r-RemOte Access-, ImidediateRespOnse , *(àÀII3): ,.involves- . customer 
• • 	. 	•.• 	. 	.„ 	• 

•access *with a-...terminal 'via a 'computer-communicationZihk'operat 

ing in an inter-active mode.(r) 

•eral remote users, each with their own type-writer-like ter- 

Minals,can make use of a  Service Bureales computersimul 

taneouèly on an  interactive orimmediateresponsê basis- .  

(ii) Transaction Processing: is a very small part of present 

revenues, but an area that offers significant potential. 

Included in this segment will be packaged i applications sùch 

as billing services where invoices could be prepared on the 

customer's terminal using the Service Bureaux computers for 

their calculating and storage capabilities. 

(iii) Data Base:  typical of this type of service is the stock 

market information network which allows brokers to inquire 

about latest stock prices. Other services might give access 

availability of theatre tickets, hotel rooms, or corporate 

financial data. While this subsegment probably accounts for 

a very small percentage of total revenues, it also can be 

expected to grow significantly. • Because of the high - percentage of the CBSI falling into this segment, 

special emphasis Is given-to dévelopmentà-effeCting"Service Bureaux" 

in the report. 
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(d) Input/Output Services:  provide the necessary 'off-line' con- 

version of source documents into computer-processable form. 

Most common of the input services is keypunch and verifying. 

Others include key-to-tape, key-to-shared computer, and optical 

character recognition. Output services include computer output 

microfilm. () 

Users of computer systems who sell computer services to other users, 

do not at present constitute a measurable part of the industry. How-

ever, some users such as Banks, large private data processing con-

sortia (i .e. - mergers of several users' data processing facilites), 

and shared computer installations for local governments, could have 

significant impact on the Computer Services segment in the future. 

2. Software Services - Computer suppliersi service bureuax, independent 

oftware'firms,  consultants, and user; doMpanies all provide computer 

programming servicepThese.:prOduCts  and services are grouped and 

• . described beloW:' 

(a) OperatingSystems Software:1.  are programming systems that are 

necessary or facilitate the cperation of computers. They include 

executive monitors or control systems, data management programs, 

user program compilers, utility programs, and communications 

handlers. Computer suppliers provide extensive operating systems 

software. This area should really be considered as part of the 

hardware market place by virtue of its domination by equip:gent 

suppliers. 
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(h) Custom Software: are programs that have been written for a 

specific customer and are unique. 

.(c)  Non-Custom Software: or paCkaged»Sciftwareproductè are  -pro7 
, 

gramsWritten:foriuse by More_than one'dustoMer.. -  ,They tend to 

be.generalized in nature but concentrate on specific application 

areas. Application packages such as payroll,  sales analYsis, 

inventory dontrà1, etc .., or file management sySteme'such : as: 

GIS 11 or Mark IV areeXaMples. 

. Management Services are oriented toward advising or assisting manage- 

• ment in performing their functions of planning, control and monitoring 

•developMent.  In the :computer industry, these services-are mainly pro-. 

.vided by management consultants, computer  suppliers,  and  independent 

service organizations.  The services in thiè Segment are grouped and 

described below.  

(a).Studiés:  comprise_problem.defihitioh, analysis,and recommenda-

.tions." They can be further brOken doWn into:- 	' . 

(i) Feasibility Studies: which examine technical or economic 

justification of projects. 

(ii) Equipment Evaluation Studies: which Compare and evaluate 

alternative equipment or services in relation to customer 

requirements. This can be expanded  th  include •  software 

studies. 



which involve the review of existing 

management 

dontracts. 

conversion assistance, and ail inclusive "turn-key" 

- Page  

(iii) • Design and Analysis Studies: which comprises definition 

of requirements and design of information processing systems 

• to satisfy specific customer requirements. In a growing 

number of cases, the use of management science techniques 

(iv)  • Efficiency Studies: 

or planned systems and recommendations to ensure effective 

operation. 

-(v) Security Studies:  which-examine and make reçomMendations on 

_ the physical secUrity of the computer installation and of 

data and programs within the installation. 

(h) Implementation Services: •include such activities as project 

(c) Facilities Management:  which provide management or operations 

services to owners of computer facilities. These services are 

provided mainly by independent firms who specialize in installa-

tion management. 

(d) Education:: which involve's the edUcation  of user  management 

personnel in computer concepts,  computer  applications andtheir . 	, 

implications:,;  and introduction  to neW teChniqUêS.:. 



'follOWing grouPs: 

(a) Systems Analyàts 

( :1): -  programmers, 

Computer  Equipment OPérators.. This groiip 

indludes Icey  input  operators, computer  console  

operators, and computer input/output handlers. 

(p) Personnel Placement:  lelhidhconsists.oe: . - an'employMent:serviCe 

'in'the cOmputer .induStry. 



0 I'IMPACT  OF'TECHNOI,OGY OWPRODUCTfliiTY.. 

• 

There can be no question of the impact of computers on business and pri-

vate citizens during the past decade. Computers are playing an increas-

ingly important role in doing business, to the extent that some of our 

traditional concepts of production, distribution, and record-keeping 

are being revised. It would also be true to say that computers are now 

touching the private lives of every individual in Canada: social secur-

ity records, income tax records, and other personal data is to be found 

on Government and other agencies' computer files; credit information and 

other private information is maintained in computer records of private 

installations; business transactions are recorded on the computer files 

of banks, brokerage houses and department stores. We have become so 

dependent on computers that, in the event of, say, 100 government and 

private installations being even temporarily disabled, Canadian Govern- 

ment, induStrial l ›buSineSs and ipersOnai 

Curtailed. 

activitiès would be seriously 

In the scientific sector, the  . roie  of computers has been even more spec_ 

tacular - some of the major breakthroughs in human endeavour, such as 

the creation of nuclear fission and space exploration, would not have 

been possible without the aid of computers. This has been well documented 

in the press and trade literature. 

What are the underlying reasons which brought us to the present state of 

dependence on what is basically a single innovation? In our opinion, 

the most important cause is the impact of technology within the computer 

field. Surely hadHUnivac InèVerbeen developed beyond its concepts 



of the 1950' -é much of What. we  are .doing to4y .Would not have_been 

The impact of technological innovation on the CBSI is examined 

follows: 

- Definition of Technology and Technological Innovation (Section 

1 8c 2) 

- The Product Cycle (Section 	3) 

- Measurement of Productivity (Section II, 4) 

Inter-relationship of Prices, Wàges and Productivity (Section II, 

(Section III) 

Relationship of Technology, ProductiVity and Level of' Demand 

(Section II, 6) 

- Historical Pattern of Technological Development 

- Rate of Technological Innovation (Section iV) 

- Future Developments (Section V) 

- Spin-off Effects (Section VI) 

•  1. "Technology" can briefly be defined as the science (or body , of know-

ledge) applicable to the production of goods cir services.  • 

Thus i computers are a product of scientific technology, , and comptiter 

-based  services such as  those provided- by Servi.Ce. bureaux, - Software- . 	. 	 . 
services , etc.,, are  ,a PrOdUct of:: - coMputér , teChn-ology 

"Technological Innovation" is the practical implementation o scien- 

tific and technological knowledge to provide new or improved goods 
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or services. Technological innovation can be described as compris- 

ing of three key aCtivities: 	(Reference 7) 

(a) Invention, which occurs when feasibility of a new product or 

service is established. 

(b) Original innovation, which occurs with the first sale o 

product or service with a resulting commercial success. 

a new 

Innovation within computer technology includes hardware or soft- 

ware products and services. These can be termed "hardware inno- 

vation".  Innovation  can'alào be based on theknoWledge of human 

resources or "social  :technology". Specifically, improVed Mana-

gerial méthedsor 'changes_ .to. institutions and organizatiC>nal: 

structures to provide new and better services can be te#Med. 

"social innovation". 

Thus, technological innovation should include the following 

examples of social innovation as well as the better known exam-

ples of improved computer hardware: 

- creation of data processing consortia 

- changes in the banking institution to provide data 

processing services to its customers 

- formation of facilities management cômpanies 

- contractingof "turn-key" or packaged implementation 

programs 

- purchase and subsequent lease-back of computer systems 



(c) Diffusion  of innovation, whereby the better product or service 

is adopted by a wider number of firms. 

3. The product çycle concept (Reference 8), is useful in providing a 

framework for analysis of the diffusion of technological innovation. 

Briefly, the concept can be described . by the graph shown as Figure 

5 and by the characteristics of each stage.. 

Certain computer  technolgioal innovations can be desbribed-according 

to the stage of  diffusion  they:have reached. For example, the COBOL 

. programming language originally,introdticed in 1960 anciprobably,the 

most widely used programming lafiguage in North America is 

Stage 3 level of diffusion. Virtual memory hardware technology al-

though first introduced in 1965, is now only being applied and is 

classified as in the Stage 2 level Of diffusion. Each technological 

in the 

innovation must  :b1 	individually for its level of diffusion. 

A list of technological innovations relating to the CBSI, describing 

their level of diffusion is given later in this report as Table 8. 

capita output' method of measure-

method of calculating produc-

the role played by technolo- 

4. Measurement of ProductiVity - the 'per 

ment is essentially a quasi-accounting 

tivity. It does not take into account 

gical innovation. 



TIME  FROM ORIGINAL INNOVATION: 

1,'RODUCT •CyCLECONCEPT - RELATED 

TO COMPUTER TECHNOLOGY:- 

STAGE 3 

'LEVEL 
OF .  

.DIÙUSION : 

FIGURE: 5  

STAGE I. •  SLOW BUT ACCELERATED GROWTH;LARGE. 
, MARKETING EXPENSES;HEAVY INVOLVEMENT 

- OF HIGHLY SKILLED PEOPLE FREQUENT' 
:TECHNOLOGICAL CHANGE 	: • 

STAGE :2 IEMAND:INCREASES RAPIDLY;EFFECTIVE 
MANAGEMENT-ESSENTIAL;COMPETITION 
INCREASES;FOLLOW-ON TECHNOLOGY SLOWS 

DEMAND SLOWS OR DECLINES;COMPETITION' 
INCREASES SUBSTITUTES APPEAR;LOWER 

JLEVEL OF PERSONNEL- SKILLS'REQUIRED. 
STABILIZATION-OF TECHNOLOGY 	• 	. 

SOURCE: OECD (e.f erence 8 ) 
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The 'age of capital' concept in ascertaining increased productivity 

as a result of technological innovation pre-supposes that entrepreneurs 

will continuously be on the watch for more efficient, and thus less 

costly, means of production, and will upgrade the software/hardware 

factors as new and better methods become available. The problem is 

to be able to 9tain an accurate estimate of how long hardware and 

software have been in use before they were upgraded or replaced. This 

can only be done through a detailed census of all data centres. 

The computer service segment, which accounts for an estimated 85% of 
I 

output of the CBSI, is predominantly capital-intensive. The nature 

of the industry.is also such that the factors of labour and capital 

are closely related for increased output. The available improved 

hardware  will  not, on its own, necessarily produce a higher output. 

For example, if a card sorter operator is given a faster sorter, the 

productivity in that department will increase. Similarly, if a com-

puter programmer is provided with a more powerful high-level program-

ming language, his output will increase. Man and machine have there-

fore to be considered as a combined factor of production. The level 

of skill also has an important effect on output. At any given level 

of technological sophistication, a more highly skilled machine opera-

tor or programmer will be able to extract more production than an 

"average" worker. At present, there is a critical lack of highly 

skilled human resources to take full advantage of the available level 

o I  Lpohnolmly (peirf , lonot ,  q), t 	I I 111 . 11IM hrel thrirorOte,  

ae outilpraeil wiLh the Louie available, 



It has been *suggested (Reference 10) 

. 

 that increases in productivity 

may therefore be a reOult  of the  

as  fa function of iMprOved,tedhnolOgy t  May .bemeaSured by theunex- - 

 plàined increases in  per capita output over  and above the expected 

increases as a result of additio: 

that the entrepreneur, who constantly seeks to maximize his profit, 

will inject additional doses of capital, management, and level of 

skills of his employees as and when these factors become available, 

in quantities calculated to yield him additional output and thus 

increase his profits. He would have already taken into account the 

expected increases in productivity before he makes his investment. 

The unexplained increases, if any 
, 

technological changes he introduced. 

In addition to technology, there are other influences which will 

efect productivity. Natural growth by itself, because of economies 

of scale, will eventually increase productivity. Changes in the 

quality of labour, changes in the proportions of the various factors, 

better organization and more skilful management, and social, phycho-

logical, cultural and political factors will each have its effect on 

productivity. Like technological changes, they exert their influences 

on productivity irregularly and unevenly. 

X 

The classical concept of measuring productivity relates the output 

of goods and services to the input of the factors of production. In 

the production of computer services within the definition of the CBSI, 

labour and capital will account for the dominant proportion of the 

total cost (Table 6). 

• 



Hardware and Software 

Rental and/or Depreciation 

Direct Prôduction 
Supplies, maintenance  of  
hardware and software, 

communidatiOns, quality' 

COritrol 

Overheads 

5. Profits 

NOTES: 	The foregoing.is based on Local  Batch installation 
In a • predominantly "raw power" or rempte jOb 'entry 
environment,' labour will decrease and hardware/ 
software increase. 

TABLE 6 

ESTIMATED PERCENTAGE SERVICE BUREAUX COSTS 

SOURCE: TS.StA 
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This 

the 

For the -pUrpOses  of thià  discussion, labour  cOSts are regarded as 

wages and salaries paid -tooPératingmanagers, SuperviSorssysteMs 

analysts, programmers, computer oPérators, operators of all data: 

preparation:, input. .and'comMunication deviceà,  management  consultants, 

.and-all:Persônnl - ProVidingMaiiageMéntandéduCatiOnalSerViceS.: 

Capital costs may be divided into hardware and software costs. 

represents the investment in machines, , and software necessary 

production of the services. Where hardware is purchased, the cost 

is the depreciation of the equipment; where the hardware is leased, 

the cost is the rental. 

Similarly, where proprietary software is purchased, or software 

packages are developed on an in-house basis, this capital investment 

should be amortized over a three to five-year period; royalties paid 

for use of proprietary software packages becomes rental costs. 

There are,however, two categories of costs which do not fit conven-

iently into either labour or capital costs, namely, direct production 

costs and indirect or overhead costs. 	 s 

Direct production costs include communications, quality control, su 

plies, and hardware and software maintenance. 

Indirect or overhead costs include management, property taxes, space 

rental, business taxes,clerical staff costs, utilities, insurance, 

legal, accounting, and otheroverhead:expénèes. 
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The last category of "cost" is the profit accruing to the share- 

holders or owners after deduction of income 

Labour costs 

Capital costs 

Direct production costs 

Overhead costs, and 

Profit 

The total dollar  value of the 'output -ràf thefCBSI may-.then be considered 

as theSum Of: 

The total dollar output is equivalent to the total sales of all 

computer services, software services, and management services which 

make up the BSI. 

A rough measure of the per capita productivity in this service indus-

try may therefore be defined as the ratio of the total dollar value 

of the output of services to the labour force employed in rendering 

these services within a given time frame. 

This method of measuring productivity will give an average per capita 

dollar output of services within the given time, e.g. - a year. 

yrovided the total of  the 'outputwas $133:million:(ReferenCé 11 )'  in . 

a given year, and a labour  force of 7,500 waà eMpIoyed dilring the 

same year, the productivity per man in that year, by this  définition,  



$133,000,000  

7,500 
or Per Capita 
• Productivity of $17,750  

If the total dollar output of services, and the labour force within 

industry is available over a number of years, then an approximate the 

• 

measure of changes in productivity may be obtained. 

The foregoing assumes that the production and sale of the services 

operate in a free-enterprise system4 with prices being set by compe- 

titive forces. Labour is rewarded with a fair lerage (otherwise employ- 
/ 	 , 

ees will seek employment in other industries) invested capital rewar- 

ded with a fair return and enterprise with a fair profit (otherwise 

the owners will seek alternative sources for investment). 

In the context of the CBSI, the impact of technological innovation 

ie computer, hardware and computer-related devices, and computer and 

communications software, has had, and continues to have, a major 

effect on the productivity (Reference 12) of this industry which will 

probably apply equally to the other service industries. The applica-

tion of these technological innovations in the CBSI has the pervading 

effect of increasing productivity by • lowering the costs of services  

provided by the industry.  This has two important consequences: first, 

.it increases the revenue producing capacity of an estimated 85% of 

this industry (Reference 13) and second, because of the lower cost of 

•the service, it brings computer processing within the reach of many 

organizations who would not have fo.und the service economically feas- 
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ible. These factors combi.ned result 

services. 

in increaàed deMaild:for such . 	 . 	• 

Before attempting to answer the specific questions relating to this 

portion of our study, some thoughts on productivity and its inter-

relationship with other economic factors may be pertinent. 

. Inter-relationship of. Prices, Wages and Productivity  - In an industry, 

it could be expected that cmer the long term, substantial increases 

in real wages would be accompanied by correspondingly large increases 

in productivity. This is not true in the case of the CBSI. In any 

event, the industry as such, which is only about ten tO fifteen years 

old, can hardly be viewed from its "long term" history. People 

engaged in the industry may roughly be divided into three categories: 

those involved in the creative and technical concepts development, 

those working on application and general problem solving, and the 

general pool of hardware operators, including keypunch and computer 

operators. The real and money wages of the first two categories 

increased dramatically up to about five years ago. The high wages 

they commanded were not related in the short term to productivity, 

but rather to the supply of people with the skills they possessed. 

The CBSI competed, and continues to compete, with the general pool of 

skilled people in the overall computer industrY. 
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Even with its short history, the CBSI has demonstrated that in the 

absence of increases in the labour productivity, a stable price 

level is inconsistent with continuous increases in money wages. 

The inability to adjust prices to compensate for high wage levels 

has been a contributing factor in a number of data centres getting 

into seere financial difficulties. 

There are exceptions to this general rule. Input/output service 

firms such as those offering keypunch services have experienced 

rising wage levels without  a corresponding increase in productivity. 

They have been able to increase their prices to offset higher wages 

paid to keypunch operators (Table 7). 

• 

There has, however, been an overall increase in productivity in the 

CBSI in the past decade, mainly as a result of technological innovation  

in the Computer Industry. This has brought with it a reduction in 

costs,.which in turn resulted in price reduction of services. This 

factor, combined with the additional demand for the services partially 

created as a result of the lower prices, enabled the industry to sup-

port the higher wage levels. 	 • 

In established industries where the products or services are compar-

atively insensitive to price changes, we would expect an increase in 

labour productivity to reduce employment. As ,a generalization, it 

may be stated that the CWIT 	ncu, nenmitAve hc price chnntlen ficinph 

1R -.111‘1144 	 •J 	''/I 	I H' 	iiW 	$II  • 	140.14H 	Hip 	 L-44 ti 

whole could be described as "service sensitive". 



YEAR 	 AVERAGE HOURLY • 	 AVERAGE HOURLY 

EARNING OF KEY+ 	 CHARGE-OUT 

- 	PUNCILOPERATORS 	 RATES 

1968 	 $2.00 to $2.50 	 $6.00 to $6.50 

 	, 	  

1969 	' 	 $2.25 to $2.50 	 $6.50 to $7.00 

1970 	 $2,25 to $2.50 	 $7.00 to $7.00 
i 

1971 	 $2.75 to $2.85 	 $7.00 to'$8.00 

1972 	 $2.85 to $3.10 	 $7.50 to $8.00 

TABLE 7  

NOTE: THE PRODUCTIVITY OF KEYPUNCH OPERATORS AS A WHOLE HAS NOT 
INCREASED SIGNIFICANTLY SINCE 1968 DESPITE THE INTRODUCTION 
OF MACHINES WITH BUFFERING FEATURES SUCH AS THE UNIVAC 1710 
AND IBM 129. 

SOURCE: ELAN DATAMAKERS LTD., VANCOUVER 
CANADA MANPOWER, VANCOUVER 
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'Despite. the increase in productivity', employment has not  •been 

reduced. This is due largely  to  the expansionary nature of the 

industry, which has. tended to mask this - effect. However, as the 

industry reaches a plateau of.stability, and - a high level . of the-

existing market saturation is reached, employment might well be 

reduced,  unless new segments of. services (i.e. 	new applications 

for computer technology) not in existence at presenti.-are intro-

duced to create another - wave of expansion within the industry. 

• 
if  

Another interesting observation can be made. Wage increases in 

the CBSI could bring about an increase in productivity in an unex-

pected way by encouraging entrepreneurs to substitute capital (and 

other factors of production) for. labour. In the example of the 

keypunch bureaux, the price of this service can only be increased 

to a certain level, after which it becomes unacceptable. The search 

will then be intensified for alternative methods of input, e.g. - 

optical character recognition, point-of-transaction 'entry, etc. 

(Table 7) 

• 

Given the . present range of services, markets, and continuing techno-

logical enhancement, we envisage a situation in the next decade in 

which there is a stabilization of wages for those engaged in the  

application, conversion and problem solving area ecçompanied by a 

relative decline in employment, a relative decline _in wages and employ-

ment - for people employed as programmers and operators of hardware and 

a progressive increase in the earàings of those -engaged in ,the high 

level technical/creative deVelopment proceseps. 
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6. Relationship of Technology, Productivity, Level of Demand  - The com-

ponents of a relationship can be described in a narrative equation 

such as: "Technological Invention is a function of Research." 

This can be written as: 

Technological Invention = f (Research) 

Similarily: 

Technological Innovation = f (Application of Knowledge, 

Managerial Skill) 

Using this type of expression, we will identify the components invol-

ved with the rate of technological innovation, productivity, revenue 

capacity.  and  level of.demand . .; 

Rate of Technological Diffusion = f (Managerial Skill, 

Education, 

Degree of Cost/Benefit Incentive, 

Availability of Purchase Capital, 

Number of Suppliers, 

Reputation and Financial Stability 

of Suppliers, 

Level of Service Provided, 

Production Capacity, 

Time) 

Productivity = f (Capital, Labour, Enterprise, 

Technological Innovation) 
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As discussed earlier, the major impact of increased productivity 

is providing an increase in the revenue capacity of the industry 

segment concerned. Thus, 

Revenue Capacity ■ f (Productivity, Number of Suppliers, Price) 

The leVel of demand or level Of sales 'can expand- only to the. revenue 

.capacity.of the segment. -  Other factors also• influence the. level of 

demand. Thug, 

Level of Demand  ='f (Revenue Capacity) 

or 	Level of Demand  =f (Market Size, Price, Rate 

of Technological Diffusion, 

Productivity) 

A quantitiative analysis of the relationships involved with the level 

of demand is outside the scope of this study. Statistical informa-

tion relating to the productivity or rate of diffusion is not avail-

able. However, we can weigh the factors to intuitively quantify the 

relationship. These numerical weights should be considered as an 

indication of the relative sensitivity of the factor in contributing 

to the level of demand. Thus, factors ranked in importance (to a 

maximum value of 1.0) are chosen to be: 



Where ProductiVity 

factors are: 
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Level of Demand 	 Revenue . Capacity 

or 	Level of Demand 	,c,;,  .5 Market Size 

2 

 

plus .5  Price 

plus .75 Ràte of Technological.  Diffusion 

plus .7 Productivity 	2  

r-  .4 Capital 
.4 Labour 

.5 Enterprise 

.7 Technological Innovation 

And where Rate of Technological 

.8 Managerial Skills 

.8 Education 

.8 Degree of Cost/Benefit 

Diffusion factors are: 	 .5 Availability of Capital 

.3 Number of Suppliers 

.6 Reputation 

.8 Level of Service 

.75 Production Capacity 

1.00 Time 
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The value of this functional equation is to identify those compo-

nents that have significant effect on the level of demand. Speci-

fically these are: 

TechnOlogical InnovatiOn. 

-Education.Level of-Zuyer 	, 

Managerial Skill  of Supplier 

Degree of Cost/Benefit Incentive 

Level of Service Offered 	' 

Time 	. 

Accelerating the level of demand for particular services can be . 	I 	_ 
obtained by paying particular attention to these components. 

A more accurate quantification of these relationships 9.1.(ould be the 

subject of further study. 
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' III HISTORICAL PATTERN OF TECHNOLOGICAL 'DEVELOPMENT AND ITS:RATE OF INNOVATION  

The pattern of technological development of the CBSI's performance in 

introducing new technology is shown in Table 8. We have listed past 

(going back approximately 10 years) and present technology, their present 

stage of diffusion as related to the product cycle concept, the factor 

of productivity impacted, a measure of the significance or amount of 

impact, and other pertinent comments. General observations and discus-

sions of the rate of innovation follow this table. 

• 
Figure 9 shows the  rapid _increase in the speed  of  computing 

Figure 10 shows the reduc'tion in Main'iaemory ccist.sfaild; 	- 

Figure 11.  shows the rémarkablereductiàn in unit'storage icosté 

These figures are included to illustrate  the rate and ektent of technô-

logical innovation in the  'computer induetry.- 



FERRITE CORE most 1956 	 ' 3 	LINER UNIT COST. LAROER kiFYARIES 
ALLOWED LARGER PROBLEMS TO BE 
SOLVED 

•* * 

	

. 	 . 	. 	 . . 	. 	 , 

	

1960 , 	 REDUCED DEVELOPMENT COSTS INCREASED . 

	

, 	' • • ' PROGRAMMER'S OUTPUT CAPACITY' ' 

COBOL COMPILER • 

DIRECT ACCESS 'DATA STORAGE 	1963 *  REDUCED PRODUCTIONS COSTS..FASTE1 
PROCESSING 

- • -- 	 . • 

TABLE 8 ( .1) 

TECENOLOGECAL 
INNOVATION 

• . STAGE  OF 	. 	 PRODUCTIVITY . 	 SIGNIFICANCE 
. 

- 	 . 

	

-- DITEDSION 	' 	 IMPACT 	 .' • , * Slight 
• ' ** Moderate' IiE. Increase in , 

. 	
• • *** Very Importa-, 

• • 	
• 

	

. 	
' 	»venue Capacity **** New Generati ,  ' 	or Reduced Costs 	' of Computing 

I COMMENTS RELATIVE TO 
. COMPUTER BASED SERVICE menu . 

TORTRANccaeuel *** 195* 	. ' 	3 ' 	REDUCED , DEVELOPMENT,COSTS INCREASED .  
'PROGRAMMER 'S OUTPUT.CAPACITY - . 	 . 

• . 	 . 	• 	.  

FIRST  BIGE  LEVU LANGUAGE. /NCREASED DRAMATICALLY TRE IROMOULO7 PROGRAPMENS IT 
ALLOWING SCIENTISTS •  ENGINEERS, TECHNICIANS •  EDUCATORS, ETC. TO WRITE comma , 
PROGRAMS QUICKLY AND EASILY. 

NIGH SPEED IMPACT PAINTER 	1954 	 3 . 	LOWER PRODUCTION COSTS BY RELEASING 
MORE C.P.U. TIME FROM I/O 

sum OF.TREND TOWARDS MASSIVE youniss OF:PRINTED OUTPUT. 

TRA1ISISTOR/2ED COMPUTERS • 	1958 **** LOWER  UNIT  PRODUCTION COSTS (THROUGH. 
, FASTERCOMPUTING . 

• GROWTHOE LARGE UNIVERSITY. COMPUTER "SERVICE BUREAUX" SPURItED CORRESPONDING NE8D. 
FOR COMMERCIALLY ORIENTED,SERVICE BUREAUX. 	• 	. . 	 . 	. 

* * * MULTIPROGRAMMING SOFTWARE 	1960 	 3 	LOWER PER UNIT COSTS BY INCREASED 
UTILIZATION OF C.P.U.  

. 	/NCREASED THE TREND TO LARGE COMPUTERS CAPABLE OF RUNNING MIILTIPPOGRAMMING 
SOFTWARE. 

. 	. 

OPERATING SYSTEMS SOFTWARE 	1960 	" 	2 	,.. 	REDUCED JOB TO. JOB  eessucTioN COST ' 
' 	 AND INCREASED AVAILABLE C.P.U. TIME . 	 . 	 . 

• • 	• . 	 . 
. 	 . . 	 . 

•• 	• 	 . . 	 . 

PernctriesLY VALUABLE TO SERVICE BUREAUX psocessING MANY SHORT DURATION BATCH JOBS. 

.ACCOMPLISHED FOR COMMERCIAL USERS IN PART WHAT FORTAN,HAD BENEPITEDECTENTIFIC 
.IMPACT NOT AS GREAT BECAUSE GREATÉR AMOUNT;OF TRAINING yes REOOIREO. 	•• 

. 	 . . 	 . 
CONCEPT OP "ON-LINE" DATA STARTED PRACTICAL IMPLUODUATION ENCOMPASSING "MANAGEMENT 

y INFORMATION SYSTEMS". TRESESULTING DISENCHANTMENT LEAD TO SIMPLER APPROACHES AND GROWTH 
' OF SERVICE  BUREAUX PROCESSING. 	, 	• . • . . . . 	 . . 



• COMMENTS RELATIVE TO 
COMPUTER BASED SERVICE INDUSTRY 

TECHNOLOGICAL 
INNOVATION 

static or 
DIFFUS/011 

SIGNIFICANCE 
* Slight 

** Nnderate 
*** Very Importpn. 

 **** Kew Generatien 
of Cooputin& 

PRODUCTIVITY 
IMPACT 

I.E. Increase in 
Revenue  Capacity 
or Reduced Costs 

1963 	 3 	REDUCED INPUT COSTS AND INCREASED 
FEASIBILITY. NEW APPLICATIONS 

• 1965 	 2 	REDUCED APPLICATION DEVELOPMENT COET 

1966 	 2 	- REDUCED APPLICATION DEVELOPMENT ' COST > 

RAPER: TAPE INPUT 

VIRTUAL MEMORY 

Limon,. APPLICATION 
SOFTWARE 

REDUCED SERVICE 'BUREAUX  INPUT 'REVENUES  BUT GRAETLY EXPANDED SERVICE BUREAUX* 
PROCESSING REVENUES. 

GREAKER USE OF VIRTUAL MEMORY WILL ALLOW SERVICE BUREAUX TO OFFER GREATER.VARIETT 
OF NEW SERVICES. 

. 	 . 

SPURRED CROWTH'IN SERVICE BUREAUX TRANSACTION PROCESSING TO POINT WERE 502 
BUSINESS WAS WITH PACKAGED SOFTWARE. 

vArA Cotoonriarrous SOFTWARE, 1966 
TERMINALS, TRANSMISSIONIINES 

Ose RIM SERVICES 

1968 larr-comeuras . 

T1ML-SHARIMG sorrarr 

SHIFTING OF SERVICE BUREAUX APPLICATION io re; ïousz comp REDUCE Colorroir sirrIcrs 
REVENUE; CREATES NEED FOR.12PLICATION SOFTWARE. 

SIGNIF/CANT my min= FOR SERVICE roman:. 

2 	REDUCED PROCESS/NG COSTS 

2 	REM SERVICE 

, TAHLE - e'(2) • 

FAMILIES OF COMPUTERS AND 
INTEGRATED CIRCDITIT • 

1963 	 PROTECTED /NVESTMENT IN PROGRAMS. 
COMBINED SCIENTIFIC AND COMMERCIAL 
MARXETS. LOWER UNIT PRODUCTION COSTS 

• ' Toroirm FASTER COMPUTING AND BETTER 
UTILIZATION OF C.P.U. • 

THE  /NTEGRAT/ON'OF RARDWARE .ANDSOFTWARE TO RRODUCE LOWER COST COMPUTING CREATED 
DEMANDS FOR NEW.SOFIWARE.COMBINED SCIENTIFIC-COMMERCIAL TSCREASED SERVICE BUREAUX 
MARKET INCREASED COMTEXITY AND PROBLEMS, CREATED COMPUTER CONSULTING ' 

, 

INTEGRATION OF.COMPUTERS.ANDCOMUNICAT/ONS'OPENED NEW MARKETS AND DEMANDED ADDITIONAL ' 
. SPECiALIZED.SOFTWARE.REMOTE BATCH AND RAIR APPLICATIONS ROW ACCOUNT . FOR 252 OR ,  

REVENUE. . , . . 	 . . 	 , . 	 , 

mourn rroorAoKnio LARGO- 1958 
AGES:SOFTWAXE 

REDUCED APPLICATION mimorxer oasis:  'COULD LEAD.TO SAME DEGREE OF USE AmbuoiOMMERCIAL  AS FORTRAN  IN SCIENTIFIC AREA. 



• . coefiarrs RELATIVE TO • 
caseures BASED stencr IUD= 

• MOWER LEASEBACt 1968 	 3 . 	REDUCED PRODUCTION COSTS 

LARGE SCALE INTEGRATED • 	. 1971 

CIRCUITRY 
REDUCED UNIT PRODUCTION COSTS THROUGH 

' :FASTER COMPUTING AND LOWER UNIT COST 
'MUCKY 	• 	 • 

PROMISES OF MORE INTELLIGENT TERHISALS OPENS  NEW MARKETS  FOR SEIFICe • 
BUREAUX,- APPLICATION  SOFTWARE ' 

. 	. , 

DATA PROCESSING CONSORTIA • 	197 1. REDUCED  UNIT PRODUCTION COSTS . THROUGH • 
ECONOMIES OF SCALE 

'• REDUCES SERVICE BUREAU MARKET AND  OPENS DIRECT COMPEITTION. 

REDUCTION  OF DISTANCE  TRANSMISSION COST DIFFERENTIAL WILL CIILUTE. 'STRCSG 
TENDENCY FOR ALL SERVICE BUREAUERAW POWER,COMPUTLEG TO GO TO- Util.GEST. 
SYSTEM (I.E. BEST PRICE PERFORMANCE). . • : 

• _ 

. ONE-LINE PROGRAM DEVELOPMENT 	1968 
SOFTWARE 

• REDUCED APPLICATION DEVELCIÉENT COSTS. 
• INCREASED PROGRAMMER CAPACITY 

TENDENCYyd REDUCE SERVICE  BUREAUX INPUT REVENUE. • DISTRIBUTIVE DATA ENTRY 	1969 	 1 	. REDUCED INPUT : COSTS 

'-APPLICATION COMPILERS SOFTWARE '1971 1 	'REDUCED PROGRAMMING COSTS,'NEW SERVICE DIRECTLY « REDUCES. SOFTWARE REVENUES. • * * * • 

DIGITAL DATA COMMUNICATIONS 	1972 REDUCED'TRANSMISSION UNIT COSTS. 

** NEW SERVICE FOR SERVICE BUREAUX. 

-6(J 

• TABLE 8 (3) 

TECHNOLOGSCAL 
INNOVATION 

,STAGE.OF 	 PRODUCTIVITY . 	 SICNIFICABCE. . . 
• DIFFUSION. 	 IMPACT 	 * Slight 

• ** Moderate 	' I.E. Increast.in  
*** Very Iarportank, . .  Pesasse.  Capacity 

.**** New Centred)+, or Reduced Costa , 	 . 	of Conn:Usti. 

ses DATA BASE MANAGEMENT 	 1968 - 	 2 	REDUCED APPLICATION DEVELOPMENT COSTS. 
REDUCED PROGRAM MAINTENANCE COSTS •  

um vim Execurin talicumi COMPILERS  AND  LOW cosT  0M-LIRE  DATA STORAGE 
OFFERS ROPE  FOR. EFFECTIVE TOTAL "INFORMATION SYSTEMS". 

TENDS. 10  STABILIZE TECIDOLGiGICAL - INNOVATION  DUE  TO LONG TERM urtim oil. 
' 

	

LEASEBACK.CONTRACTS. . 	 . . . , 	 .•. . . 	 . 
' - . 	 • • . . 	. . 	 , . 	. . 	 , 	. 

FACILITIES MANAGEMENT 	 1968 	 REDUCED LABOUR COSTS. NEW SERVICE NEW MARKET Fps anisurAirrs AND NEW SPÉCIALIZED COMPANiES. 
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FIGURE 9  

.REPRESENTATION OF INCREASE 

IN COMPUTATIONAL SPEED 

OF COMPUTERS, 

SOURCE: TS&A, and 
DOG (Reforonca 15) 



1960 	 1965 	 1970 

100. 

PURCHASE 
• COSTS 
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BIT) 10. 

FIGURE 10  

MAIN MEMORY COST REDUCTION 

SOURCE: DOC (Reference 16) , and 
TS&A 



APPROXIMATE
COST  
PER 

1110! BIT. 
IN CENTS 

CPU MEMORY 

DIRECT ACCESS DEVICES 

-.001 1 	 MAGNETIC TAPE.DEVICES 

1960 1965 1970 

FIGURE li  

TREND IN - COST1ŒR UNIT OF COMPUTER STORAGE 

50rECE: DOC 	eforonce 17), ewe TS&A . , 
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• Most of the techhological innovations listed were introduced to 
benefit the large market of private computer users. Service Bureaux 

or suppliers of Computer Services,  took advantage of these innovations, 

as did the private users. The innovations that created the largest 

increases in the level of demand were packaged software, data communica-

tions capabilities, and timesharing. All these innovations directly 

created new markets. In our opinion, the impact of improved hardware 
- 

price/performance has not been as significant in the creation of these 

new markets. 

• 
The present rate of innovation within the raw power subsegment of com-

puter services is believed to be greater than in any other segment of the 

industry. This  is due to competitive pressures and the need to react 

quickly to customers demands. A basically unstable situation is most 

evident in those products or services where many suppliers are market-

ing inter-compatible services. In other areas where the Service Bureau 

can "lock-in" its customer with software, unique data bases, or high 

levels of service, the rate of innovation and diffusion of new technology 

is much more leisurely and unpressured. As EDP Industry Report (Reference 

14) comments, "as the industry grows, the computer technology that allows 

it to exist becomes more incidental." The primary ,  ingredient is service, 

i.e. - "knowing the customer and giving him what he wants". 

The emphasis on software development can be seen  .f rom  the.fact - that 11 

out of 25 innovations nOted. were primarily  software  innovations. The 

 present development thrtist is more in the areas related to Software than 

.to hardware.  Most  software innovationSwere directedat Selling hardware 



by reducing application costs and thereby increasing the  computer mar- 

ket size. The extent of the effort in producing the software involved 

is so large as to exclude all but companies with large pools of program-

ming :skills, abundant financial resources, and widespread marketing 

capability. These tend to be the hardware sulppliers.  Figure 11, shows 

the extent of software development.Costs related to Other 

ponent ,  costs. 

syatem Com,r 

• 
The productivity of the Management Services segment seems to be the 

least affected by any particular technological development. Management 

consultants tend to be diffusers and appliers of. technology. Their 

influence on the rate of diffusion can ibe significant! if they are involved 

in projects of wide potential application. Management consultants sell 

their experience and are as sensitive to potential new customers as are 

hardware suppliers. The level of demand for consulting is directly 

related to the general level of diffusion of computer technology within 

the industry. As such, the growth of management services is an indicator 

of the rate of diffusion of computer innovations. Education services 

also are not affected significantly by any one technological innovation. 

Their revenue capacity and their level of demand increase with every 

new technological innovation introduced. 
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111, RATE OF  TECHNOLOGICAL  INNOVATION  
The pace of technological invention within the computer industry is 

overwhelming. No sooner has one supplier introduced an innovation,than 

another supplier is offering similar items with improvements. The choice 

presented to users is staggering. The rate of innovation may now be 

actually holding back the diffusion of technology. In many cases, users 

have simply delayed purchasing decisions because they feel new technology 

is soon to be introduced, obsoleting the technology they have before 

them. Another factor retarding the diffusion is the "3rd party leasing" 

business. Because it is primarily a financial service, it is excluded 

from this study, but its effect in retarding diffusion may be significant. 

This may be a stability factor introduced into a volatile industry. 

A measure of the rate of innovation within the CBSI is difficult. The 

"average age of capital" approach requires a detailed analysis of all 

major service bureau installations. The benefit provided by the answer 

must be greater than the cost in obtaining it. We have therefore not 

tried to quantify the average'  age of capital in this study'. 

Other indicators are available that do provide a measure of the diffusion 

of innovation within the industry. A measure of the market penetration 

of innovation or diffusion is perhaps more meaningful than the rate of 

innovation itself. Typical diffusion indicators are growth in number 

of computers, increase in computer capital expenditures (i.e. - equiva-

lent rental costs), growth of computer consulting revenues. 



Figure 12 presents a graphical measure of some of these indicators. 

Individually, each of these measures may be questioned. Their value 

is that they consistently point towards the same trend, an approximate 

measure of the rate of technological diffusion. 
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Figure 13 relates Canadian performance o other countries. 



COMPUTER 
CONSULTING - 
REVENUE 
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VALUE 	NUMBER OF 
EQUIVALENT ,.COMPUTER 
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FIGURE 12 	. 

INDICATORS OF RATE OFDIFFUSION OF 

COMPUTER TECHNOLOGY IN -CANADA 
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SOURCE: CCC/TF 
CANADIAN INFORMATION PROCESSING SOCIETY 
CANADIAN ASSOCIATION OF MANAGEMENT CONSULTANTS 1. 



FACTOR 
POPULATION  

IN 'MILLIONS 

. EDP VALUE 

IN MILLIONS 

EDP VALUE 

PER CAPITA 

IN $ COUNTRY 

UNITED STATES 

CANADA 

WEST GERMANY - 

SWITZERLAND 

NETHERLANDS . • 

,UNITED KINGDOM 

FRANCE 	, 

SWEDEN 

BELGIUM 

JAPAN 

AUSTRALIA 

ITALY 

USSR 

15,000 

600 

1,500 

150 

300 

1,350 

1,050 

150 

150 

1,500 

150 

600 

750 

75.00 

27.30 

25.00 

25.00 

25.00 

24.10 

21.00 

18.75 

15.00 

14.40 

12.50 

11.50 
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FIGURE 13  

LEVEL OF DIFFUSION OF COMPUTER TECHNOLOGY - 	- 

SOURCE: BRIEFING  SESSION THE COMPUTER INDUSTRY, AMERICANA HOTEL, NEW YORK, ilAY-11 -, 1972 
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410 V FUTURE DEVELOPMENTS  

Table 8, the table of technological innovations, includes develop-

ments that will influence the foreseeable future. These are innova-

tions that are in the first or early second stage of diffusion. Brief 

comments are included on the chart. However, some of the significant 

innovations deserve further. discussion: 

1. Virtual Memory () 

This technology is now being made available on small and medium-

sized computer systems. The impact will be to reduce capital costs 

to Service Bureaux and allow them to more easily enter the Remote 

Batch and Rair application areas. In the past; significant capital 

was required for addition computer main memory size for resident 

software to handle terminal applications. Virtual memory will allow 

remote application software to "float" in and out of main storage 

as required rather than be resident. 

There are two notable disadvantages to the use of virtual memorY. 

a. It tends to utilize extra computer cycles and hence adds 

to cost. 

b. It tends to tie up computer capacity. 

With the continuing increases in computer cycles per dollar and reduc-

tions in cost per bit of memory used, however, we tend to feel that 

the freedom of design that the concept implies is of more value than 

these temporary constraints imposed on current hardware. 
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Thus, Service Bureaux will more flexibly utilize their equipment, 

in effect increasing  the revenue capacity of their suervice at 

disproportionate cost in invested capital. Remote Batch and 

Rair applications, the fastest growing subsegements, will thus be 

serviced by smaller Service Bureaux who will probably tend to 

specialize by application, such as wholesaler billing systems. 

They will tend to fill their present excess computing capacity, and 

be in a position to transfer their work from present over-the-counter 

mode to remote processing. 

2. On-line Program Development  (0) 

This capability reduces labour costs in writing and testing computer 

, programs. Productivity increases of up to 600% (average 200%) are 

reported with a capital cost of implémentation  requiring  •a produc-

tivity increase of about 10% in order to be financially justified 

•  in most large installations'. Presently, this assumes that large com-

puter facilities are available. Virtual memory will provide "large" 

computers and tend to make the advantages of on-line program develop-

'went more widespread. We foresee extensive diffusion of this tech-

nology. Service Bureaux and software development firms can take 

advantage of this innovation to reduce labour cost, increase the pro-

gramers revenue capacity or increase profits. 	 • 

3. Executive Programming Software and Data Base Management Software () 

Together, these allow reduced labour costs in developing new data pro-

cessing applications. Perhaps more importantly, they will signifi-

cantly reduce labour costs in the maintenance of application systems by 
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allowing improvements and additions to be made less expensively. 

Thus, a relatively small capital expenditure tending to be in the 

form of a monthly lease cost, will provide significant labour pro-

ductivity increases to all users, including Service Bureaux. Ser-

vice Bureaux systems and programming personnel will be able to imple-

ment applications at lower cost thereby increasing their capacity 

to attract more revenue or to improve Service Bureaux profits by 

staff reduction. In the Canadian market place, savings may be passed 

on to the clients to increase market penetration. 

Such software products will continue to be supplied by hardware 

suppliers and large independent software firms. Since programming 

will become easier,  a. e.  - require less technically trained program-

mers, the demand for custom developed software should proportionately 

decline. Non-custom or packaged application software services will 

find—that this increased programmer productivity will benefit com-

puter users more than themselves and will tend to reduce their revenue 

capacity by reducing market size. 

• 

4. -  Mini-Computers 	. . . 

The entry of mini-computers into commercial  application  areas brings 

userè reduced-operating costs and offers'Service Bureau customers an 

alternative method .of processing. Competition will force Service 

Bureaux to innovate, to reduce prices to the user while maintaining 

profitability, or suffer loss of revenue. The capabilities of the 

Service Bureaux to reduce prices profitably, are constrained by 

their technical skills, the price performance capability of their 
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•hardware, and their present profitability. The general inability 

to oVercome .  these conètraints could cause a significant reduction .  

in Service Bureaux revenue, perhaps as much as 10% by 1985. The 

major Service Bureaux to feel this squeeze will be the medium-sized 

installations offering monthly batch-transaction processing on non 

"written-down" equipment. 

Mini-computers will create increased market size for software, 

management and education services, proportional to the extent of 

diffusion, which probably will be up to about 55% of all computers 

and to 5% of computer hardware revenue by 1980. (Reference 18) 

5. Facilities Management  

This is an excellent example of social innovation. It is a fairly 

new service in Canada that is designed to reduce client direct and 

indirect computer operations or capital production costs. It takes 

advantage of economies of scale by spreading costs of highly skilled 

technical people over a number of computer sites, and by reducing 

unit costs of such items as computers, input services, overhead, 

programming, etc. Through better utilization and by obtaining lower 

costs on supplies through increased .purchasing Power, economieS-are 

effected. 	 . • 	 - 

Diffusion is limited by user uncertainty in such areas as extent of 

user control, supplier financial stability, and loss of talented 

in-house computer personnel. These factors will tend to slow down 

the growth of this innovation. 



• Page. 39. 

• 

6. Distributive Data Entry  

of computer readable 

input to the originator of the data himself. As a byproduct of doing 

the job itself, computer readable input is produced. Since key entry 

departments usually constitute about 25% of labour costs, their reduc-

tion or replacement constitutes significant cost savings. 

Techniques.include. optical character readers - Which will read:type-

writer or handwritten data, and on-.1ine  or  Off-line terMinals that 

are part of a computer'based application. This  is à màj6r trend. 

in data processing. Service Bureaux must be in the forefront of 

offering these services if they hope to remain competitive in the 

future. Although distributive data entry could reduce present input 

services revenue, it presents a greatly expanded market for the CBSI. 

7. Large Scale Integrated Circuitry  

This circuitry combined with electronic memory probably constitutes 

the much promised "fourth generation" of computers. The unit cost 

savings associated with LSI will provide increased profit, or, at 

existing levels of expenditures, a significant increase in revenue 

capacity. These productivity increased will be important to the 

Computer Services segment, as have other generations of computers. 

This concept transfers the point of data capture 

The wider application of this technology in the area of "intelligent 

terminals" will also have an effect on Computer Services revenue. 

/m1 nxampin  H  511lown nrhpronlb.rilly in violin,  14. 
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PERFORMS MINUTE .  BY MINUTE 

PROCESSING CONTROL OF SUCH, 

APPLICATIONS AS BILLING, 

ACCOUNTS RECEIVABLE, INYEN-

-TORY CONTROL, ETO.• • 

DAILY TRANSMISSION OF 

TRANSACTIONS AND FILE 

CHANGES. 

DAILY TRANSMISSION OF OPERATING 

AND PROFITABILITY SUMMARIES, 

'UFDATED. DATA FILES,•PROGRAMMING 

CHANGES'. 

PERFORMS FILE UPDATING AND RE- . 

 ORGANIZATION,TRODUCES PROFITABIL- . 

 ITY AND ANY REQUESTED REPORTS ON 

NIGHTLY BATCH PROCESSING BASIS, 

LARGE  VOLUME REPORTING ON,WEEKLY 

OR MONTHLY BASIS VIA DELIVERY 

. SERVICE. 
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This type of remote processing will be typical of the trend in Service 

Bureaux. By 1985,  the  Remote and Rair applications subsegments will 

be a significant revenue producer, estimated to account for 60% of all 

Computer Services revenue. 

The "fourth generation" of computers will also directly impact Soft-

ware Services. Present operating systems software will likely be 

hardware oriented, that is, the executive operating systems, com-

pilers, communications software, utilities, etc., will be considered 

part of the circuitry. This will provide increased performance to the 

users, but will tend to eclipse the operating systems subsegments 

of Software Services. 

As this subsegment is almost entirely. controlled by hardware suppliers, 

it becemes a transfer of revenue to another:part of the computer  indus-

- try. 	 • 

8. Data Processing Consortia  

This social innovation consists of the merger of two or more users' 

data processing into one mutually owned facility. It takes advantage 

of the economies of scale to provide a lower unit costs processing 

and permits direct entry into the computer services segment. User 

consortia could become strong competition to existing Service Bureaux. 

They could offer the benefit of their own user experience to others, 

low cost computing, financial stability, an initial base load of work, 

and mature management. The formation or thene connortin will ho con- 

/a:rained by difelculLibo ih finding mull-41)10 pdrbitwo, high uutiLa 
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• convert from their present systems, and a lack of profitability 

in the Computer Services segment. For these reasons, entry of data 

processing consortia into the Computer Services segment is not expec-

ted to be significant. 

• 

PerhaPs more significant to the Service  Bureaux  will:be ,consortia ' 

of present Service Bureaux users, merging their requirements on to 

a mutually Owned and operated  computer  systeM. This wbuld provide 

them with lower Capital operating .dosts and direct control of their : 

specialized processing.' . If a trend in_this  direction  developed, thé 

Service Bureaux wOuld lose significant. reVenue. ' -.AMong those who are 

now Service Bureaux:users who could take advantage ofthis type of 

 consortia are mianicipalities  and  rural  districts,  schdol boards, 	-. 

hospitals,  associations  Of professionals, i.e  - accountants, lawyer's, 

engineers, and union . co-operatiyes. The above list of users  now  

accOunts for as much as 15% of  all  Service  Bureaux  reVenues. The dif-

fusion of this innovation is constrained by:the-political difficulties 

in bringing numbers of:parties together. However, the incentive of re-

duced cost to supported organizations should help resOlve these diffi-

culties. We foresee significant loss of Service Bureaux - potential 

revenue to 1985 as  -a result of:this innovation . . 

9. Application Compilers  

Application comPilers will impact Software Services most significantly. 

By 1985, they could account for 50% of Software Services revenue while 

substantially reducing the subsegment's programmer employment in 

Canada. Application compilers will also have a negative effect on 

Education Services as the technical need for "know how" reduces. Sys-

tems will be installed by users themselves. 
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11, 	Skilled employees of hardware suppliers who are replaced by automa- 

tion in the computer manufacturing process, will likely be offset 

. in number by other skilled personnel developing industry oriented 

applications compilers. We can expect to see a continuous intro-

duction of increasingly more sophisticated applications compilers 

between now and 1985. They will significantly reduce user's labour 

costs and increase the market size of potential users by greatly 

reducing development costs. It will allow Service Bureaux to reduce 

costs or increase their analysts revenue capacity. 

• 

10. Digital Data Communications  

The application of this new communications technology will result in 

higher quality and in lower cost data transmission. The extent of 

the cost savings, will directly determine the extent of additional 

data transmitted. With all computer application trends pointing 

toward more use of communications facilities, the cost of communica-

tions becomes one of the most important future technological factors 

impacting computer usage growth in Canada. Many applications are 

presently economically unjustified because of the present high costs 

of data transmission. This is particularly significant in Canada with 

its unique population geography. Without lower cost communications 

facilities, Canada will lag behind in taking advantage of the full 

productivity benefits of computers. However, if these lower cost 

facilities are not made available in Canada, Canadian users will un-

doubtably take advantage of the fact that most large Canadian centres 

are within short reach of existing, much lower cost U.S. communications 

networks, and proceed to design computer-communications systems using 
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U.S. facilites. Lower costs data transmission could also attract 

signigicant amounts of remote processing to huge; low computing 

cost U.S. based Service Bureaux. 

The installation of a national "packet switching" digital hetwork 

would provide transmission costs that were primarily dependent 

on the volume of data and not on the distance transmitted. (Refer-

ence 19). The large capital cost required to install a packet 

switching network and the relatively small direct financial return 

to the communications supplier, will make the installation of this 

type of facility, by a profit oriented common carrier, extremely 

unlikely (especially a predominahtly U.S. controlled common carrier 

who would receive the data transmission revenues diverted to it 

by Canadians who did not have their own networks). 

Our intention here is not to recommend what facilities should be 

available, but to:emphasize-the:dependence of our ability to benefit 

from productivity increases resulting from future computer/communi-

cation  applications, 'on, the availability of any type of lower cost 

data transmission service, The subject i_sramply:covered in "Branch-

ing Out". .The implications•to the CBSI:of a Canadian Network are 

substantial, but the probability of dpacket:-àwitched,Canadian net-

Work •y 1985 is rated low.. 	• 	- 	 • • 
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In the foreseeable future, looms the possibility of the computer.  

utility. However, computing is more than raw computer power. It 

involves manipulation of user data and the skill of the user. The 

dependence on specialized, responsive, individual service suggests 

the large computer utility would be primarily the Raw Computer Power 

supplier. This type of service, once available, will diminish in 

relative importance giving way to the more service intensive appli-

cations involving transaction or data base processing. 

• 
The other key.. .factor in computing is data. Efficient processing demands 

that large data files be located at the computer site.. This raises 

the question of data  confidentiality and Phyèical .data Sedurity: we 

recognize that data security iS not a problem pecialiarto a computer  

utility . - this problem is as prevalent for an inhouse installation. 

Would private companies entrust the utility with all:their  'data' or 

would they keep. "sensitive" data  in-house? The probable-needto physicall 

separate data may make company . data  bases or "company information systems" 

impractical to implement on a remote Utility. If companies do evolve 

in large numbers away from in-house information . systems,*theywill 

prObably still  use  an ihr•house .  "intelligent terMinâl" to process "sensi-

tive data" at least until the end of the 1970 1 s. . If only part of their 

processing can be run on the utility, the finâncial.incentivé to use the 

utility 'rather than on total in-house computers could be greatly reduced 

until confidence in the confidentiality  of  remotely stored data cân-meCt-

ld -tesf &)neidèncé by the users  and swing the volume of  processing . 

over to the utility.'.-As confidentiality : and physical security of in- 

house computer records becomes of greater significance, the relative 
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balance of concern could well tip towards the remote utility wherein 

the risk of physical distruction may become less because of remoteness 

from employees and better security,procedures. 

However,  the moSt signifiCant reason that huge computer utilities may 

not come to be is the fact that the cost -of in-Muse computing power * 

is lowering at approximately the same rate. Even if utilitieà can 

provide extremely inexpensive computing power, the cost difference,. 

weighed against the potential pràblems that exist in using a utility 

will inhibit diffusion for some time'. .'To the user, the problems of 

response, exposure.(if data security is broken) and the time and the 

cost of communicating new requirementS to someone else rather than - doing 

it yourself Will be strong negative factors.. . 

For  these reasons, we dà not foresee a single huge computer utility 

taking form in the period to 1985. 'Rather, we.expect the continued 

proliferation of separate regional'service'bureaux  large  enough to 

provide.satisfactory price/performance computing but specialized enough 

to know their customers and give them what-  they want., An example of 

this regionalized approach is the DATEL network in use in West Germany.  

(Reference 20). .This private/public- consortium - of-càmputer centres and 

communications lines.was started around the West Germany Post.Office 

and may - be the beginning'of a - gradual move:toward the national utility 

. by that country. 
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110 VI SPIN-OFF  EFFECTS . 
For this study, we have defined "spin-off effects" as the creation 

of (or the increase in) demand for other products in other indus-

tries, as a direct result of the application of technological inno-

vation in the CBSI. 	 . 

Some examples of this type of "spin-,off" effect are: 

1. Companies or individuals offering services that involve signifi-

cant amourits of computing obtained from Service Bureaux. Examples 

might be statistical analysis services, financial portfolio manage-

ment services, tax accounting services, data bank inquiry services, 

technical information retrieval and disemination services and 

business-strategy services. These will generate additional sale 

of terminal equipment and specialized input-output "hardware". 

2. Service Bureaux involvement in CATV systems. The two way communica-

tion systems will probably require computer logic in editing, con-

trol and switching of the two way communication. Computer Assisted 

Learning has large potential in the industry penetration of. the 

"home" market. Again,'specialized hardware sales will be created 

for "Television Terminals". 

3. The "Cashless Society". The.CBSI are unlikely:to provide the 

computer power that the banks will  use  to provide this service. . 

More interesting is the . probability that  if the  "cashless sOciety,' 

ià adopted,  a very,large Part:Of the Banking Induetry . will become' 
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part of the CBSI. That is, if computers did not exist, would 

the "cashless" banking industry exist. At that point in time, 

money will become information on the "drawing rights" or financial 

value of the individual or company involved. 

If this re-definition is accepted, then the revenue capacity 

future of the "new CBSI" is exceedingly large. The "cashless 

society" is technically feasible today. However, since there 

appears little advantage to the individual or corporate user, 

implementation will be delayed until attitudes change (or paper 

processing costs become prohibitive). 

Spin-offs created as services to the CBSI, the services development 

effect, are not predicted to be great. The CBSI makes use of 

standard hardware and software products. Sales of terminals to 

Service Bureaux users, however, will'increase in proportion to the marke .  

penetration in the RAIR applications and could represent a signifi- 

cant hardware market. 

A potential for innovative Canadian-developed terminal units exists, 

which could well be stimulated as a spin-off of CBSI activites. While 

much effort is being directed at this manufacturing market by U.S. 

equipment manufacturers, the potential for unique = valuable terminal 

development in Canada may be favoured in the CATV segment in particu- 

1111 	lar, because of the relatively more concentrated nature of CATV net- 
works in Canada. This should continue to be a closely studied area. 
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In our opinion, this CATV development area, because of its newness 

and relatively heavy sales penetration within Canada as compared to 

the U.S., represents a current "window of opportunity" for export 

sales of both services and related innovative hardware. 



PART B  

THE MARKET 



• In the foregoing sections we reviewed technological innovation 

within the CBSI and attempted to relate it to productivity. Increases 

in productivity have resulted in either: 

- InCreased revenue capacity by the creation of 

new,.services (e.g. - Time - sharing),.by better corn- 

• puter utilization, or bY improved labour performance, 

or 

- A reduction in production costs by.rowering,the amount 

of labour employed, or by the:reduction of hardware 

• and software' cCsts. • 
Increased revenue capacity results in the capacity of the indi-

vidual or organization to provide the service being raised. The 

increase in the actual level of demand depends on: 

- the size of the market, and 

- the skill of the supplier to sell and 

implement the service. 

Reduced production costs  are translated into: 

--indreased profits for the entrepreneur, 

- reduced prices to thè'user.,- 

- or a cOmbination of the tWo  alternatives..  
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• 
The decision on how the reduced costs are to be apportioned depends 

on the competitive factors in the market place and on the price sen-

sitivity of the products or services offered. 

VII THE DOMESTIC MARKET  

With the foregoing background, we will . now attempt to relate .the 

effects  of  changes in productivity on the domestic market . in:  

1. Computer Services 

2. Software Services, and 

3. Management Services. 

reviewing the following aspects for each segment: 

(a) The Market Characteristics 

(b) Past Developments 

(c) Constraints 

(d) Long Terms Prospects 
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limp . Computer Services  

(a) Market Characteristics  

:(i) Industry Profile:  ..There  are an  estiffiated 180 computer service 

bureaux Operating in Canada today. They range froM small card- 
. 

oriented batch processorà catering .  to . the  simple  needs Of small 

retailers to very large installations offering RJE and time-

sharing services to large corporations and government agencies. 

As a segment of the CBSI, they account for an estimated &5% of 

the output of the industry. (Reference 21) 

• The majority ,  of service bureau customers are small to medium-

sized firms with sales in the $1/2 million to $10 million categor-

ies. Their requirements are relatively simple and are generally 

for accounting-oriented applications. 

• 

Larger firms who use computer service bureaux may use packages, 

but will normally utilize custom developed programs. Customers in 

this category generally have larger volumes together with more 

sophisticated requirements and use the bureau for the Remote 

Batch, RAIR or large storage and processing capabilities offered. 

Some customers in this category will have computers of their own 

and use service bureaux as temporary overload facilites or to 

take advantage of the large scale systems for special projects 

or solving complex technical problems. 
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(ii) Services:  A wide range of services are offered by the service 

bureaux. Much of the processing at present is done through 

packages which cater to the needs of the small to medium-sized 

users. The majority of packages, which are increasing year by 

year, consists of accounts receivable, sales analysis, payroll, 

inventory reporting, general ledger, and a few specialized 

industry packages such as automobile dealerships and stock brokers 

applications. Some bureaux also offer systems design, program- . 
ming and keypunch services as part of their services to customers. 

(iii) Competition: Competition within this segment of the industry has 

been intense, probably as a result of considerable excess capacity. 

The "independent" service bureaux not only face competition  .f rom 

 other Service Bureaux, but from centres operated by computer sup-

liers, from in-house installationsmith excess capacity (e.g. - 

Banks), accounting firms with computer installations, and increas-

ingly from the sale and installation of more sophisticated elec-

tronic accounting machines and mini-computers. 

(iv) Price Sensitivity: Despite the severe competition, we do not 

consider this segment of the industry to be price sensitive. 

Price has an influence when work is developed initially, but 

once a customer has selected a service bureau, it seldom changes, 

even if prices are subsequently increased. Special knowledge, 

accuracy and the ability to meet turnaround schedules play a 

more important part than price. We would therefore consider 

service bureaux to be "service sensitive". The exeception to X 

this is in the sale of raw computer power, where price is the 
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predominant consideration. Users with their own program, 

files and staff are in an extremely "portable" situation 

and can change frdm one 'bureau to another without any real 

inconvenience. 

(b) Past DeveloÉmILs 

(i) Industry Problems: Historically, service bureaux suffered from 

growth pains associated with a fast growing, fast changing and 

immature industry. In the early sixties, they projected an 

• image of poor service. However, the concept of a "computer 

utility" became technically ,  feasible with large computer instal-

lations. Once they caught the public imagination, service bureau 

companies which went public became the glamour stocks of the spec-

ulative market. Expectations of quick riches did, however, not 

• always materialize. Service Bureaux have been notorious for.  

failures. The reasons for this seem to have been: 

- An over-optimistic estimate of the market potential 

- Inadequate financing to sustain them during their growth 

period 

- Weak management— due to heavy emphasis on technically-

oriented personnel lacking in financial and administrative 

skills 

- Staffing problems - personnel drawn from in-house com-

puter installations often lacked the appreciation of the 

demands of the service industry. A relatively high staff 

• turn-over ratio added to the problems 

As a result, the customers' lack of faith in the service bureau's 
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ability to provide a high level of service changed to a general 

concern for the financial stability of the bureau and its 

continuation to remain in business. This aspect of the industry 

seemed to have settled down by the early 1970' 

(ii) Technology: Service Bureaux, as a group, have generally taken 

advantage of technological changes. Examples are the use of 

more efficient data entry methods, and the utilization of later 

generation computers characterized by large memories, faster 

cycle times, on-line storage techniques and faster printers. 

This was done in order to stay competitive and at the same time 

to increase their revenue earning capacity. Productivity 'has 

increased, and the resulting reductions in cost were utilized 

to stabilize prices and contribute toward the not-too-bright 

profits picture of Service Bureaux. 

As a result of economic growth, service bureau customers and 

potential customers felt the pressure for more information, 

quicker processing and lower fixed overheads. These factors, 

coupled to the aggressive marketing approaches by the Service 

Bureaux, and a better level in the quality,  of the service being 

offered, have resulted in a sustained increase in demand for 

such services. 

gip
(c) Constraints  

The present constraints in the further development of the service 
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Bureau segment of the industry, in our opinion, - consistf of both 

.technological, economic and human factors. The following are some 

of these constraints, not necessarily in'order of importance. 

(i) Technical Skill:  Computer hardware (and to some extent, soft- 
/- 

ware) technology has now been developed -to a stage where thei-r 

intelligent application is lagging behind. *The systems designer, 

analyst.  and programmer now  has 'to' measure up to a milch higher - level 

of technical skillthan .  in the past in order to oPtimize the 

use of the tools at their disposal. - 	- 

(ii)Financial Support:  Because of the spotted, uneven and often 

unpredictable nature of the past history of this industry, inves-

tors are still hesitant to commit the large amounts of capital 

necessary to take full advantage of the possiblities. 

(iii)Cost of Communications:  Although technically feasible, it is 

still economically difficult ,to' justify the relatively high costs 

of communications which could bring the full benefits of, a suit-

ably large, but remotely located service bureau to a potential 

user. While communications costs are relatively high, the amount 

of use of communications will remain low, favouring regional ser-

vice centres. 

(iv)The Knowledge Barrier: Many business executives at the decision 

making level still lack the appreciation of the sophisticated 

techniques available to them in the operation of their businesses. 

Although they may be familiar with terms such as corporate model- 
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ling and financial simulations, and economic order quantity 

determination and exponential smoothing techniques as applied 

•to inventory control systems, they do not fully realize how these 

concepts could be applied to solving their problems in these 

areas. 

(v) User Resistance: There can be little doubt that many in-house 

facilities could be econmically replaced by Service Bureaux. 

This is true not only of computer installations, but also instal-

lations of large electronic accounting machines, and large key-

punch departments. Companies often resist switching to Service 

Bureaux even when the benefits of the change can clearly be 

demonstrated.  The  most frequently sited reaons  are  

- Loss of control 

- Maintenance of confidentiality of information 

- Security of data 

- Reaction time to special requests 

- Priorities vis-a-vis other customers 

- Lack of backup facilities in emergencies, and 

- Stability of the Service Bureau 

There are other deep-seated reasons which, while they are not 

always overtly stated, are very real in the minds of various 

people: 

- Management: the prestige of having its 

•own computer installation 

- Staff: the feeling of security in systems 

and an environment with which they are 

familiar 
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- Data Processing Manager: the prestige of 

managing and controlling an installation 

and staff 

(d) Long Term Prospects  

The long term prospects of the Service Bureaux, in spite of the 

foregoing, seem assured. The constraints will gradually be 

removed: Technical competence will increase, financial 

support will be made available as the industry matures, communi-

cations costs will hopefully with the co-operation of the Gov-

ernment and the private sector be reduced; executives will become 

more knowledgeable with the help of concerted marketing and educa-

tion programs waged by manufacturers, Service Bureaux and consult-

ants; and users resistance will gradually give way to a more rational 

approach by sheer economic necessity. 

Although profits have not been significant in this industry i ,they, 

appear to have stabilized to the point where entrepreneurs are : 

confidently predicting reasonable returns in the medium-to-long 

term future. The growth'of this sub-ségment of the CBSI is pre- 

dicted to move from anestimated'.$1337 Million in 19 7 0-71 to an esti-
4:,  

mated $43-6 million by 1980 . (ReferenCe 22), and increase by›,-3-.'85 -  

times. The estimated  revenue segments are shown in Table 15. 

If services (not in existence at present)  such ascomputer-utilities 

and the "cashless society become realities.by 1985, and their . reve- 
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nues are categorized with this segment of the CBSI, computer 

services might well become the economic giant of the Eighties. 
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e_ 	. Software Services  

(a) Market Characteristics  

(i) InALI.JuLL:rLIILL19) The software services segment of the a:3Si, 

with a total annual revenue estimated at between $5 million 

and $10 million, is largely dominated by computer manufacturers. 

The majority of operating systems software, application packages, 

and high-level language packages are imported, mainly from the 

U.S. •The number of Canadian companies engaged in supplying 

software services as a major part of their husIness is estimated 

at between 25 and 35, but if other suppliers such as computer 

service bureaux, hardware manufacturers and management consul-

tants are included, the number could be between 200 and 250, 

( 

Entry into this business does not need high initial capital 

outlay and no special qualifications are needed. As a result, 

many firms were, and can still be started by a few principals 

with backgrounds in systems design and programming. However, 

in order to compete successfully in this project-oriented 

business with the established firms, they need to be more than 

just average in skill, creativity and sales ability. 

The work produced by Canadian software houses have been of a 

consistently hightquality, and in our opinion, is second to 

none. The skill and productivity of Canadians engaged in this 

type of work can stand comparison with the best anywhere. 



; 

, 

1111 . 	 (ii) Services:  Suppliers of software services are often called upon 

to complement a company's own staff temporarily on an "over-

load" basis. This could happen when the company is faced with 

a major conversion project and does not have sufficient people 

to achieve the desired 'results within the time specified. Their 

main emphasis is, however, on the development of operating sys-

tems software, application packages, (e.g. - the automobile 

dealers or the stockbrokers' packages) and the development of 

custom programs tailored to a particular customer's needs. 

The principle stages in the installation of a new computer-based 

system may be broken down into: • 
- Feasibility study  

- Systems design  

- Programming, which consists of 

coding and testing, and 

- Implementation, which consists 

of integration with other programs in 

the system, and parallel run 

Although a supplier of software services is technically only 

concerned with the programming phase, more often than not he 

will participate in the preceding and succeeding phases of the 

work. 



(iii) Competition & Price Sensitivity: While the competition in the 

software services segment is •not as marked.as in computer ser- 

vices, it nevertheless exists. Computer manufacturers, manage- 

ment consultants, computer service bureaux, and independent 

"free-lancers" with negligible overheads all compete in the same 

limited domestic market for custom programs and package develop-

ment. 

Contacts in the data processing industry are a valuable asset 

in obtaining assignments. The prospective client will, however, 

base his ultimate decision on the reputation of the'firm and - 

its people. Experience in a .particular  application, or a'speCi-

fic programming language, the ability to produce work of high 

quality, and the ability to complete an assignment . on time are 

valuable'references. Price,- although an important factor, plays 

a secondary role in software services. In this respect, we do - 

not consider this segment of the industry to be price sensitive, 

but rather  quality  and service  sensitive. 1./sers  of software 

services seek first to determine the experience and - competence 

of the personnel contracting and-consider price secondary. 

Custom programs are normally costed on a Man-hour basis 

and contracted for at a fixed price. Custom programs being 

developed for a specific user may, however, be found to be 

useful for other potential users in the same industry. With 

some modifications, they may evolve into application packages. 

In such a case, it would not be unusual for the software house 

to agree with the original customer to split the development 
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cost. Depending On the  arrangements  made :, oWneràhip of the 

package May rest With either the software hOuse -for the Customer', 

and  further arrangements would then be agreed:on regarding the - 

revenue derived from the use  of  the prOgrams by:others. 	• 

Development of application packages usually requires a substan- 

tial financial ccmmitment. Because of, the lack of capital 

resources in the average software firm, this type of develop-

ment is normally undertaken by the computer manufacturers, who 

dominate this aspect of the market. It is too expensive for 

"independents" to compete. 

,(b) Paàt Developments  

) Industry Problems:  While there is no marked shortage of analysts 

•and programmers with average skills, there is a serious lack 

of such people with outstanding creative and technical talents. 

Personnel is relatively expensive, resulting in correspondingly 

high software development costs. This segment of the CBSI is 

also noted for the relatively high staff turnover. 

The demand for software services and software development pro-

jects fluctuates in sympathy with the general mood of the coun-

try's economy. Businessmen are prone to "make do" with exist-

ing systems, and to postpone development projects uring periods 

of economic uncertainty. As in other project-oriented industries, 

there always looms the problem of .,a  constant revenue flow. 

Because of the relatively limited Canadian market for general 



The average software supply firm, because of , its limited capital 
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and specialized applications software packages, and the high 

cost of development and marketing these services and products, 

this industry has not been exploited to its maximum potential 

on the domestic market. 

resourCes, simply cannot'afford tO developPackages  on. thé

speculation that a potential user or buyer may-everitUaIly turn 

thià expectatioh into Cash. 

(ii) Technology:  The most significant technological innovations effect 

ing the software services segment of the CBSI in recent years, 

in approximate chronological sequence, have  been  

- Multi-programming 

- Operating systems 

- The COBOL compiler 

- Packaged applications 

- Data communications 

- Executive programming languages 

(such as Mark IV, GIS II) 

- Applications compilers, and 

- On-line programming 

Although all these innovations originated in the U.S., the dif-

fusion of technology to Canada was quite rapid. In our opinion, 

Canadian software firms have availed themselves of these develop- 

ments to the extent allowable by the comparatively limited dom-

estic demands and relatively thin computer population. 
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We also believe that, as a result of these technological innova-

tions, productivity in the software services sector of the CBSI 

has improved, but perhaps not to the same extent as in the U.S. 

with their considerably larger market for software services and 

their much larger number of computers installed. 

(c) Constraints  

The. factors 	as induStrY problems mnder-"Past Developments", 

namely: 

- Shortage of outstanding creative and technical talent 

- Relatively high personnel costs 

- High rate of staff turnover 

- Dependence on economic climate 

- Lack of regular cash flow 

- Limited domestic market size 

- High cost of development and marketing 

- Limited capital resources . 

continue to act as constraints on the further development of this 

segment of the CBSI. 

In addition, three other constraints are worth noting: 

- ProximitY and access to computer hardware manu-

facturers are important for the development of 

certain types of software where the software has 

an intimate and direct relationship to hardware 

technology. Examples of this are in the areas 

of operating systems software and communications 
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• interface software. As we do not have any major 

Canadian owned and controlled  computer mainframe 

manufacturing facilities (and there appears to be 

no prospect of this changing in the foreseeable 

future), Canadian software firms are at a severe 

disadvantage vis-a-vis their U.S. counterparts 

in this respect. This is one of the important 

factors explaining the U.S. domination in one of 

the key areas of software development. 

Many proven software packages, developed at substan-

tial costs, are available, but are restricted to 

the Canadian market due to major 'differences in over-

all systems concepts and requirements between Canada 

and other countries. Payroll and banking packages, 

for instance, require major modifications if they 

are to be adapted for use in other countries. 

- Packages (which generally are developed for a parti-

cular  type.' and  size of computer) find limited applica-

tions on the domestic market which consists of a pro-

liferation of dissimilar sizes, types and families 

of computers. 



(d) Lông:-Term Prospects: 

Page 65 ,  

Some of the problems touched on when discussing problems of the 

software service industry, particularly the lack of highly skilled 

personnel, high rate of staff turnover and high personnel costs 

are also being experienced by other computer users. For these 

reasons, we can foresee an increasing trend for users to supplement•

their in-house staff with outside high level software expertise. 

The advent of the Pnaked mini" (low priced mini-computers with 

little or no software accompanying ' it) ' has substantially increased 

the possibility of participation of software firms in the develop-

ment of application compilers, custom and packaged programs for 

these machines. Manufacturers of this class of computers appear 

to concentrate on sale of hardware and do not seem inclined to get 

involved in extensive software development. 

The Canadian software services industry has the talent and ability 

to participate in the growing needs of the computer industry. In 

order to do so, they should attempt to: 

- Obtain contracts with U.S. manufacturers of ter-

minals and other communications hardware to develop 

the interface software needed. 

- Obtain financial support for development of appli-

cation packages which market research shows to be 

viable in Canada, application compilers, high J.evel 



executive languages,•  and packet switching software. 
• 
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Analysts and programmers will have to be suitably equipped with a 

high degree of technical expertise in order to meet these require-

ments. The importance of custom programming as it is know today will 
A 

decline with the emergence of powerful high level executive program-

ming languages and application compilers. These software aids will 

require a level of applications competence and maturity greater than 

that of today's programmers and analysts. 

Due to the very substantial growth predicted for the Canadian com- 

puter Population, the domestic dèmandfor software services.  Will, 

- in our:opini6n ., grow at a'CorresPonding'rate:.-:. 
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3. Management Services  

(a) Market Characteristics  

InduStry Profile:.  The management-servides sUb-segment of the -

- CBSI accounted for' an estimated $10-e6-"million in .total revenue 

for 1972 (Reference 23). The industry consists mainly of 

Canadian firms or affiliates of international firms with Cana-

dian autonomy. The Canadian Association of. Management Consul- 

\ 	tnats, the formal professional association in Canada, has 

13 member firms (1972) of which 10 are consulting arms of , firms 

of Chartered Accountants. The Association estimates that its 

member firms accounted for 80% of management consulting in 

Canada. The Association's members aggregated $22.1 million in 

gross billings in 1971, of which $4.3 million was in respect 

of "computer applications". (See Figure 16) 

The number of firms supplying computer-related management ser-

vices is difficult to estimate. In addition to the 73 offices 

of the CAMC member firms, other organizations, such as firms 

specializing in computer consulting, software firms,.computer 

and .other hardware.mànufacturers, and  computer. service  bureaux 

all supply management services to a greater.or lesser degree. 

Users of management services embrace all levels of government, 

non-profit organizations such as hospitals, educational insti-

tutions and trade associations, and a1l1 . sectors of private 
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industry including the resource industries, manufacturing and 

the distribution industry. 

The independent consultant is frequently called in by a com-

pany who is considering the use of computers or data centre 

services for the first time. In such cases, the consultant 

would assist the company's management in the evaluation of 

the alternatives, selection of equipment or a service bureau, 

and then probably continue to design and implement the system. 

The larger assignments usually come from companies who already 

have installations of their own and wish to upgrade their 

. hardware and/or software, convert existing systems, or to 

undertake a new or special development project. 

The present leVel of quality of service Provided is of a.high 

standard and, in our - opinion, Canadian management consultants 

can hold their own .internationallY, 

Government, institutions and private industry use consultants 

for their computer personnel "overload" requirements or for the 

consultant's experise, but they are most valued for their ob-

jective and impartial judgement in rendering their services. 

(ii) Services:  Management Services, as it is related to the CBSI, 

may be summarized as follows: 



Page 69 

Studies:  Feasibility, efficiency, security' 

Evaluation and Selection:  of computer hardware, 

software, and service bureaux 

Systems Analysis and Design  

Implementation Projects:  systems implementation 

and conversion, project management, and "turnkey" 

projects 

'Facilities Management: a relatively new service 

in Canada 

Education:  primarily of management personnel in the 

areas of data processing appreciation and techniques 

and application of management science techniques 

Personnel Placément:  of data processing personnel 

(iii) Competition and Price Sensitivity:.  Consultants:may, from time 

,to time, be "imported" (especially by U.S. -  subsidiaries) for 

. special projects, but this is becoMing.less frequent. On the 

basis:of our awareness of.management services aCtivities in 

Canada, we do not cOnSider.the amount - ofmork 'awarded to - 

. foreign - independent consultants to be significant. Equipment 

manufacturers and distributors-supply product oriented managé- . 

Ment services either as part of  their marketing activities or 

in the form of syStems ànalysis,,design, and implementation. 

Computer service bureaux and software firms likewise compete 

against management  consultants ànd computer  suppliers for systems 

analysis, design and implementation projects'. Equipment manu- 

• facturers  and consultants  share the 'market,for.the education 

and training of user personnel. 
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Areas in which the management consultant has a clear advantage 

are feasibility studies and equipment evaluation and selection, 

where management might prefer the objectivity and impartiality 

of an uninvolved party instead of relying on a manufacturer's 

proposal, the objective of which is to sell his equipment. 

• The reputation, ,experience and competence of the consultant and 

the abilities of the consultant's staff are prime- factors 

when purchasing-consulting services. . 

The majority of the CAMC members are "departments" of major 

auditing firms. They have an advantage in that they are known 

to their audit clients and consequently do not have to establish 

their credibility. However, the audit staff, who are doing the 

field work, are either too preoccupied or are not able to recog-

nize a client's needs for management services. Even where the 

need is known, some audit firms do not always agressively 

persue this type of work since they value the annuity aspect 

of their relationship above a non-recurring consulting project. 

This causes a certain amount of "client portability" within 

the consulting industry. 

Fees : for management services are normally calculated on the man-

hOur basis, with a quoted maximum fee for a given project. Fees 

generally range from  $20 per hour›to $50 per hour or more depend 

ing on the coMpiexity of the project and level.of.skill. required 
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ExCept in'rare - ,inStances Where the-berms of xeference and the 

final "product" are precisely.défined:and fully dOcumented, it 

is virtually impossible to choose a consultant on the basis 

of price. Ma therefore do not consider management services 

price sensitive. 

(b) Past DeVelopMents  

(i) Industry Problems:  The provision of management services in 	1 

Canada is a relatively young profession. Management consulting 

as it exists today commenced in the late 1950's with the advent 

of the application of computer techniques to the commercial 

environment. 

While there are no formal qualifications required to become a 

consultant, and entrance into the industry (or profession) is 

easy, the practitioner,  of the 1970's is generally much better 

qualified than his predecessors. Many have university degrees 

and/or professional qualifications, and/or have spent some years 

with a manufacturer or user of computers. The early practition-

ers, some of whom came from outside of Canada, were commonly 

referred to as "efficiency experts". They created a somewhat 

questionable image and left an impression which is some instance: 

could be best described as rather tarnished. Unfortunately, som( 

of the bad taste of earlier times still lingers on, and on occa-

sion, the consultant of today still has to convince the prospec-

tive client that he belongs to a different breed. 
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Except for the area of facilities management, which for all 

practical purposes may be disregarded as insignificant in 

Canada at present, management services is essentially a project-

oriented industry. Consultants face the problems of feast or 

famine and the business problems related to erratic cash flow. 

While the industry, is sensitive to the country's economic cli-

mate and generally tends to prosper in times of economic bouyan-

cy, the point can be made that in times of recession and finan-

cial stringency, all sectors of the economy, public and private 

will seek higher efficiency and lower costs. Consultants are 

qiaalified to assist management in achieving these objectives. 

(ii) Technology: Developments in computer technology have had the 

effect of forcing the consultant to keep pace with the develop-

ments and to increase his skills in order to service his clients 

better. We estimate, that in order to do this, a consultant 

has to spend up to 20% of his time reading journals, attending 

seminars and trade shows, product research, and in continuing 

education. There is also a tendency to specialize in particulaâ 

areas, as opposed to being a generalist. 

In providing management services, the consultant acts as an 

interpreter between management requirements and available 

technology he is in essence a diffuser of technology. Except 

in the areas of programming, where high level languages have 

made their appearances, we do not think developments in technol 



,the develOpment of management services. 

' (d) -Long Térm . ProspeCts  

ogy have improved prôductivity in this segment of the industry 

per se. In his capacity as a diffuser of technology, however, 

he plays a direct role in helping his client to attain improved 

productivity. Technological developments have also opened up 

new areas of service for consultants - e.g. - advising clients 

as to the relative merits of competitive high level programming 

languages. 

(c) ConstraintS  

Apart from the items disCussed Under ."IndustryProblems" we do not 

knoW  of  any significant' constraints whic101eVe•the!effeCt of . lmpeding 

Businesses, large and small, and all levels of government, are using 

management services at an increasing rate (Seekele.). Computer-

based services, because of its high technological content, is bound 

to be one of the fastest growing sub-segments of the profession. 

This fact alone is sufficient to ensure the healthy development of 

computer-related management services in the future. At the present 

rate of growth, we predict that the computer-related management 

services will exceed $30 million by 1985 (Reference 24). 

Canada is. rapidly. becoming:a part-of the internatiOnalconsulting 

scene,. .The CAMC-was asked to Co-sponsor the 4#11 International Con-

ference ciÈ-Manàgenlpnt , COnàultanaÇopqnhageà:in1972. Thé. Assoc- 
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iation was the co-sponsor of the 1st North American Conference of 

Management Consultants, held in New York in January 1972, and will 

again co-sponsor the 1973 Conference. 

The 1972  Annual Report  of the'CAMC noted:thatember firms  report 

a markédincrease in  export services:." 

Canada has  the technology., skills,  and people  to render Management 

services.', The country alào enjoys the political neutrality and, 

respect of developing hationS. We can see no reason why Canada 

Could not export substantial -  amounts  of  management  services  to the. 

rest:of the world in 'the future'. 	- 	- 
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T. THE  INTNATiONAL MARKET.. 

Canada's performance in competing with other country supplied com-

puter based services, determines the extent of imports used on the 

domestic market and the level of sales it achieves in providing 

services in other countries. The difference between import and export 

levels is the CBSI contribution to the Canadian balance of payments. 

We will examine this performance using the following outline: 

For services imported into Canada, a revieW 'of  

the projects and services imported, 

the estimated level of imports, 

the vulnerability of  the1  domestic 

market to import competition, and 

the future  trend 

For services exported from Canada, a review of  

the market characteristics, 

the present constraints 

the Canadian advantages, and 

the long term prospects 

• 
For Balance of Payidentsi - an.estimate' Sof  

the present level, and 

possible future levels the 



confidence to  thèse  estimates. 
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In all of these major areas, an accurate quantitative analysis has 

been impossible. No import or export statistics are available for 

the Canadian CBSI. We have included our estimates of the present• 

level of demand. However, We can attach no statistical level of 

(a) Import  .Market  

All segments of •the CBSI include significant levels of imports. 

Computer Services and Software Services• have higher percentages 

of imports than the Management Services segment. 

• The characteristics of the import market are the same as those 

outlined in the domestic market. 

(i)  •Computer Services: In the Computer Services segment, Remote 

Batch and flair  processing account for almost all direct import. 

. At present, the value of these services ià estimated at $3,000, 

000. Raw Power applications such as time-sharing and management 

science processing predominate but with some Data Base process-

ing in the areas of stock quotation systems and insurance infor-

mation systems. 

•The long term vulnerability of the Canadian domestic market 

is high. United States communication costs are already well 

below Canadian costs (they average about 40% less) and 

digital data communication is already underway and will likely 
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be in place by 1975 and further reduce costs by a factor of.  

two. This could create a very significant cost differential 

and attract much of the Canadian data communication and any 

associated Computer Services business. Canada can compete 

only by offering cost competitive data transmission services 

in Canada. 

As well as lower data communication costs, United States 

Service Bureaux offer significantly lower cost raw computing 

power. This is because of lower hardware costs, and their 

ability to justify larger, better price/performance computer 

systems. The reason that Canada has not experienced greater 

levels of direct United States import of Computer Services is 

that the whole Canadian Computer. Services segment represents 

approximately 4% of total United States computer services 

demand. The Canadian export market to the United States is 

just not significant enought to justify an extensive marketing 

effort by U.S. firms. The only way to protect this vul- 

nerability is to allow the Canadian Service Bureaux to be as 

price competitive as possible. It is possible that considera- 

tion should- be given to eliminating hardware import tariffs 

for. Canadian owned Service bureàuk . (see Expcirt, Market). 

(ii) Software Services:  In the Software Services segment, direct 

import accounts for an estimated $1,000,000 or. about 10% of 

software revenue. We have included in the estimate, direct 

import and lease costs of software offered by Canadian hardware 
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manufacturing subsidiaries. The Canadian market is particula 

vulnerable to cOmputer manufacturer software services and they 

are expected to become an increasingly larger percentage of 

total software services. Computer manufacturers will be placing 

increased emphasis on their software offerings and it is an area 

where independent Canadian software firms find difficulty in 

competing because of the high development costs involved. Import 

of application packages from the U.S. is also expected to increase 

significantly over present levels. 

(iii) Management Services:  The import of Management Services in the . 

CESI has been estimated - at $250,000. -or- .04% of segment revenues-. 

11, 
Foreign, management consultants who possess specific skills or 	› 

experience, or Who are brought intà consulting'situations invo 

. . ing Canadian subsidiaries by the foreign parent . company, represent 

the'reajority of foreign con'Sulting imports. . The Canadian Manage- 

ment Services market is not considered particularly - Ulnerable 

to foreign competition and' this level-of import can continue to 

• - 	be 	 . expected. 	. 	 . 

(h) Export Market  

As with imports, all segments do participate in exporting, but in 

all cases the value of the export trade is not a significant amount 

when compared to the domestic revenue. What perhaps is more impor t, 

is to identify some of the opportunities open to Canadian supplie 

expand export sales. 
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(i) Computer Services:  The export market for this segment, is  lirrd 

by the cost and extent of data communication facilities. At t 

present time, the United States  represents almost the entire 

export market. 

The basic  characteristics of:the market place.  are not drastiCally 

different from those endountered  in  the,domestic Market. Remote 

Batch and Remote Addess7Immediate Response are the Services ' 

provided,. The emphasis is still on service, 'price,  and  reputa-

tion. Canadian Service Bureaux face greater problemà in satisry-

ing 'these market neéds, - becauSe of their Iodation. Sôme of these 

constraints are.: 	 - 

- high data communication:  costs'in Canada'incurred 

in transMitting datato their Canadian  computer 
 / 

centres 

- high marketing (travelling) costs required to compete 

in a more vigourously competitive market and to estab-

lish credibility and reputation 

higher ,  computer hardware cost, (approximately 17% 

higher in Canada for identical computer systems) 

contribute to generally higher prices charged than 

competition 

- higher levels of innovation required to offer com-

petitive prices 

- higher costs incurred in offering higher levels of 

service required to offset price differences 
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The estimated level of present export revenue is $300,000 anniâ 

or approximately .003 

The main advantage that Canadians have competing in the U.S. 

market is lower domestic labour costs. This tends to partially 

offset higher hardware capital costs. Since higher hardware 

costs are caused mainly by federal sales tax and customs duties, 

relief from these costs for Service Bureaux who compete interna-

tionally, would provide a Canadian advantage. Such a move could 

precipitate a rash of spin-off subsidiaries from in-house com-

puter users. 

As the cost of continental data communication lowers, the export 

•
of Computer Services to the rest of the world.becomes more Vi 	. 

'This would open huge pcitential markets for Canadian based services. 

Canadass.political position: and reputation among other countries 

Woilld be à significant advantage . in: obtaining a largeshare of 

any international computer'Services revenue-. 

However, there are 'constraints to this future revenue: 

- availability of.inter-continental, low-coàt data 

communications  networks. 

- who would be the mainusers of such networks?- On the 

business side, these.would tend to be the large multi- .- 

- national companies whOse héadoffices are concentrated 

• in tho 	eIUaLon, Kuropv and aapan. Canadian 

oharo bf (:lut  t buninenu. would be mail. In the 

:Il f 1 ighl 	1.1' I 	1 	r il.1%;; I I dovoloploq - onontrioo woOhl 
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huge amounts of raw computer power via satellite at a 1 

fraction of the costs it would be available at in 

their own countries. Another major area could provide 

for the computer based collection and dissemination 

of sociological and technological information to all 

countries. Canada would certainly participate in these 

opportunities, but it is not clear that its participa-

tion would represent a significant surplus of export 

revenues. 

- ownership of satellite communications facilities, Would 

the owners of such facilities, among them, large multi-

national.companies offering international computer ser-

vices themselves, allow direct competition? If not, tAll› 

cost of duplicating facilities could be prohibitive. 

political considerations. Would foreign governments 

allow computer based services to be provided within 

their countries? Consideration would be made for 

employment, control,  •technological independence, the 

value of rapid technological advancement, national 

pride, etc. Would export of computer services be con-

sidered as trading in strategic goods? Our relation-

ship with the U.S. could be a key consideration. The 

political considerations involved could be the deciding 

• factor. 
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• For these reasons, we do not see long term large growth in the 

levels of inter-continential exports of Computer Services. 

Export growth within the U.S. market should increase, but it will 

only become significant if more Canadian Service Bureaux enter 

the U.S. market. Relief from federal taxes and duties and financial 

assistance in the early stages of marketing would provide greater 

incentives to Canadi.an controlled companies to enter this market. 
t. 

Even without assistance, Canadian owned firms with aggressive mar-

keting (e.g.' 'SDL)'  have been capable of selling in the U.S. But 

because credibility is often associated with size, and most Canadian 

firms tend to be smaller and less well capitalized, the relative 

111, success has been limited to this point in time. We re-iterate o 

belief that service  remains the most important factor. 

-(ii) Software Services:  Software represents an ever increasing portion 

of the computer industry, both domestically and internationally. 

Again, many. of the. market characteristics outlined for, the domestic 

situation applyto-the 'export market. Againi'the major Market area 

is the.United States. 	. 

Most of any Operating SySteMs  Software  written by independent soft-

ware firms in Canada is: exPorted, It is UsUally written for foreign 

computer manufacturers on à contract basis. However,, software is 

4110 .becoming integrated with hardware, and the development ofoperat 

àystems software iSmore and mOre deterMined by hardware design and 
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and new hardware technology. Thus, thede expôrt markets will tel 

to remain the same or reduce -ae computer manufacturers  assume mor 

and More of the operating sySteMd Software development.' ' 

The international market for Custom Software services is also 

reducing as programming becomes easier and less expensive. Higher 

level languages, data management software, and applications compilers, 

will all reduce the need for specialized skills and services. 

The development and :marketing of application pàdkages,•or non-custom 

software, requires large , commitments of labour and capital. However, 

this area offers the greatest potential for significant Canadian 

ekports. Competition from computer manufacturerd and large, estab-, •lished ., foreign software firms iS diffictilt. But the market nee 

to reduce computer. application deVelopMent costs is large and is 

international. 	 . 

Application Compilers now being developed will go a long way in 

meeting these user needs. Canadian software firms should enter 

this market area to provide Application Compilers that would directly 

compete with those produced by others. Canadian success in these 

areas will be limited by the Canadian companie l ability to attract 

sufficient venture capital, by its technical skills, by its market-

ing ability, and overall, by the courage and forward thinking that 

it brings to its plans. 



In those areas where 

10 cies, there is no reasàn why Canadian software firms cannot compe 

software is divorced from hardware dependen 
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directly and successfully. We are urged to remember that in spite 

of greater marketing (travel) costs, the U.S. and other: international 

markets are very large and Canadian software specialist costs are 

presently lower. 

The export of Software Services represents an estimated $400,000 or 

.05 of estimated domestic segment revenues. The long term estimate 

depends on whether Canadian firms choose to compete in the large 

application oriented software areas or not. 	 . 

(iii) Management Services:  Management Services in the export market are 

11, offered mainly by management consultants. Canadian consultants 

, 	highly regarded and possess technical capabilities equivalent to 

United States consultants and ahead of those of their European 

counteparts. Of the thirteen members of the Canadian Association 

of Management Consultants, eight are members of large international 

consulting firms. Consulting business available in other countries 

•would not likely be open to these Canadian firms, as it would be 

assigned to and serviced by other affiliated firms responsible for 

those areas. In this way, a large propôrtion of international . „ 

consulting_businesS is restricted for Canadian consultants. • 

.The'high cost of marketing and responding to requests for proposals 

1110 when large travel  and  living expenses are inVolved,.ià a -  probl 

and a deterrent to 'consulting in a foreign fçountry. , . 
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The present revenue generated in the export market computer-base 

management services is iapproximately $250,000 per year, which 

represents about .04 of estimated domestic segment revenue. 
. 	 . . 	 . 	 . 

. 	 . 	 . 
. 	 . 	 . 

. 	 . 	 . 

Canadian consultants do have an advantage over United States 

consultants in countries where North American technology is sought 

but where United States representatives 'are not politically wel-

comed. These countries could include Iron Curtain countries, and 

certain South American countries, African countries and Common-

wealth countries. Some European countries are requiring that any 

foreign aid projects also include use of consulting services. 

Canada could adopt similar policies that would allow our consultants 

to increase the scope of their operations, make themselves better 

11, known in other countries, and attract follow-on consulting busi 

•  The fact that Canadian companies tend to be smaller than U.S. com-

panies should provide Canadian consultants with experience more 

closely related in scale to the needs of emerging countries than 

the training possessed by their U.S. counterparts. 

Although prospects for increased business are good, the long term 

level of export demand for this segment is expected to be 

significant but still comparatively small in terms of total export 

trade. 
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• In summary, the. projected total léveLof demand for the three sulc, 

segments iS . shoWn .  in Figure 1.6 - (2). l'hé shape of the total  curve 

reflectà our assessffient of the:marked groWthon the.basis of the 

fôregoing discussion. 
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,(c).Baiance.Of Payments  
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As we mentioned earlier, statistics relating to levels of imports 

and exports are not available. Accurate calculation of balance 

of payments is not possible. Speculation, based on estimates of 

current levels of import and export, is shown as Table 17. 

The only meaningful conclusion that we can draw is that the level 

of balance of'payments for the industry is insignificant when 

included in the total Canadian balance of payments situation. 

• By 1985, the balance of payments could be as in Table 18. Again, 

the only significant observation we can make is that contribution 

of the CBSI to the balance of payments, even at its most pessimis-

tic levels, will only be of minor significance when compared to the 

total situation. 



-3.30 TOTAL 

ESTIMATED - 

IMPORTS (-) 

(MILLIONS  :$) 

ESTIMATED 

EXPORTS:(+) 

(MILLIONS $) 

ESTIMATED 

BALANCE OF PAYMENTS 

(MILLIONS $ ) 

SEGMENT 

COMPUTER SERVICES $ 3.00 - 2.70 .30 

SOFTWARE SERVICES 

MANAGEMENT SERVICES 

1.00  .40 .60.  

.25 .25 0.00  

4.25 .95 

TABLE 17  

ESTIMATE OF PRESENT  BALANCE. OF 

• PAYMENTS POSITION OF CBSI 

SOURCE: TS&A 



35. 
COMPUTER SERVICES 

160. 

.ESTIMATED 

(—). IMPORTS 

ESTIMATED 

(+), EXPORTS 

ESTIMATED 

. BALANCE  OF-PAYMENTS 

SEGMENT .  

SOFTWARE SERVICES 

MANAGEMENT SERVICES 

TOTAL 

35. 

75. 

: 205. 

40. 

10. 	aere 	+ 5. 

9 5. 	id,- 	+ 20. 

5' 	 — 30. 

16. 

1. 	_„re- 	 -  39.  

-  189,  - 

O. 

80. 

10. 

÷ 45. 

— 150. 

TABLE 18  

ESTIMATE OF BALANCE OF PAYMENTS — 1985 

(BASED ON ESTIMATED CBSI REVENUE OF $800 MILLION) 

(IN MILLIONS $) 
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Productivity determines the level of employment. Industry will hire 

additional workers only if their contribution to productivity is greater 

than their wage cost. The improvements to productivity, as embodied 

in technology, can result in lower employment levels or in higher revenue 

capacity per employee. The choice between the two being determined by 

market characteristics. 

What has taken place in the CBSI over the last ten years is a combination 

of these factors, that is, the rapid growth in revenue has been accompan-

ied by a good but disproportionate growth in employment. The industry 

has shown a strong tendency ,  to become more capital intensive; software 

service firms tend to migrate to installing their own computer to become 
,J 

service bureaux; they install terminals or other processing equipment 

(e.g. COM) or they purchase high level package software. The  percentage 

of revenue from programming or directly people related services, thus, 

decreases. 

• 

We will discuss the CBSI employment picture 'using the following outline; 

1. The structure of employment in terms of the quality and the number 

of persons employed 

2. The pattern of employment growth with performance comparisons to 

other service industries 

3. The level of employment necessary to sustain present supply 

4 •  The prediction of future employment levels 

5. The significance of , the CBSI to Canadian employment 



. Structure' -of Emploment  

• 

The employment . components of the industry are shown as Figure .19. 

&measure of the quality of empioàiment as it is - found  in  eaçh.seg-, . 	. 

ment of the industry is - given in Table 	 . 	. . 

Approximately 78% of workers are rated as "skilled" or better. 

Education levels are high with a majority of personnel attaining 

at least post secondary levels. 

As for the employment of specific skills: "Canada has a critical 

skill shortage in making the computer work. And all the signs are 

that the position will become worse, not better. Top computer execu-

tives are facing - and will continue to face - critical staff short-

ages in attempting to service general management well." 

A skill profile by .segment has also bee attempted (See Figure 20). 

These curves are based broadly on the study statistics (Reference 25). 

They are shown to indicate the relating difference in skills between 

industry segments. 
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7% 
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PROGRAMMERS \ 23% 	/ 1 \ 	22% / MACHINE OPERATORS 

7%1 8% 	- 

- SALES- OFFICE. ADMINISTRATION 
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FIGURE 19  

EMPLOYMENT COMPONENTS OF - THE.CBSI- 

. ORGANIZED BY INCREASING LEVEL 'OF -  SKILL 

SOURCE: TS&A 
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FIGURE 20' 

RELATIVE SKILLS PROFILE OF SEGMENTS OF CBSI 

SOURCE: TS&A, and 
FORSYTH (Reference 



TABLE 21  

STRUCTURE OF EMPLOYMENT 

QUALITY OF LABOUR 

SEGMENT By POSITION 	PREDOMINANT-EDUCATION 	SKILL CLASSIFICATION 
: LEVEL 

COMPUTER SERVICES  

MANAGEMENT 	 UNIVERSITY 	 ENTREPRENEUR 

SALES 	. 	 UNIVERSITY - 	 HIGHLY sKILLED 
SYSTEMS ANALyST 	 POST SECONDARY 	TECHNICAL 

PROGRAMMER 	. 	 . POST SECONDARY 	 TECHNICAL 

MACHINE OPERATOR 	 SECONDARY 	 SKILLED 

KEYPUNCH OPERATOR 	SECONDARY', 	 UNSKILLED: 

SOFTWARE SERVICES  

• MANAGEMENT 	 • UNIVERSITY 	 ENTREPRENEUR  . 

SALES 	 ,UNIVERSliT ‘ 	 JUGHLY SKILLED 

PROGRAMMER 	 UNIVERSITY 	 • 	TECHNICAL 

MANAGEMENT SERVICES  

ADVISORY CONSULTANT 	UNIVERSITY . 	 ENTREPRENEUR 

• ANALYST CONSULTANT 	• UNIVERSITY- 	 TECHNICAL 

MANAGEMENT 	 • UNIVERSITY 	 ENTREPRENEUR .  

EDUCATION SERVICES  

MANAGEMENT 	 UNIVERSITy: 	 ENTREPRENEUR  • 

INSTRUCTORS 	 UNIVERSITY 	 TECHNICAL -• 
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The level Of employment in the industryjlas grown from àn estiMated 

.1,000 employees in 1260, to approximately 7i500.persons-in 1271.. 

However,.the accuracy of these emplbyment statistics - ïs questionable. 

The revenue of the CBSI can be broken down as follows-: 	- 

Total Revenue 

Less Hardware/Software Costs $51,000,000 

Less Communications Costs 	18,000,000 

Less Other Products Costs 	' '  12,000',UO  

$81,000,000 

$133,000,000 

e. 52,0.0.0,000 

Part of Revenue that includes 

Labour, Costs, Rent, Othdr 

Overhead, Profits $ 52,000,000 

For analysis, let us assume that direct labour wages and labour 

overhead amount to $50,000,000. 

.Therefore, average wage cost: 

. Wages (including fringe benefits) 	-$50,000,000 

Number of EMployees 

= $6,700 

per year 

Consider the cost-of a keypunch operatori.whOm we  have  classified 

as an "unskilled" employee: 

Average mOnthly.wage.plus 15% fringe benefitSià .$500 .-F,$75 

or $575 

'Average yearly wage cost 	$6,900 
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• The known "average" wage for one of the lowest wage cost components 

of the industry is already higher than the "average" wage calculated 

from the "Branching Out" report (Reference 27 ). 

We must conclude that either the revenue or the employment statistics 

are in serious error. 

From our experience in the industry, we would expect an average annual 

magecost of at least $9,500. 'Ùsing this average and :assuming the 

. inter-segment trade revenues are reasonably accurate; the CBSI employ-

ment.could be  as  low as 5,250 or revenue Could .be as high as $155,000,000 

III , 	
. 

, 

Although in our study, we have used the statistics of 7,500 people and 

$133,000,000 industry revenue, we feel that:a loW. level .  Of confidence 

should be attached to these .  statistiàs. 	 . 	- 	.- 	• 

2. Pattern of Employment Growth  

Growth within each component has varied over the years. Clerical, Key 

Entry, and Machine Operators levels have grown slowly. Technological 

innovations have had sbxmg effects in reducing these types of labour 

costs and this . trend will continue. The sales, office administration 

and management components have grown in normal proportions to revenues. 

Analyst and programmer levels have shown increasing rates of growth. 

In the past, this strong demand combined - with a small supply of com-

puter skilled personnel, created high salary levels and high turnover 
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rates. Recently, with general levels of computer activity lower, the 

market situation for these skills has stabilized. Bowever, the trends 

in employment created by technology will definitely increase the pro-

portion of the analyst and programmer component. The total industry 

employment growth rate is not expected to be significant. 

3. 

The estimate of the future impact of technology on emplOyment can be 

shown by predicting the level of employment needed by 1985 assuming 

the same level of revenue but taking advantage of any technological 

innovations. Our estimate is given in Figure 22. We feel that 13 

years of technology to 1985 could reduce employment bY a factor of 

three if supply is held constant. 

For example, the use of application compilers and high level software 

will increase programmer productivity and the move to user terminal 

input will reduce the need for Key Entry operators and Machine operators. 

4. Future Employment Levels  

Employment within the industry will be a function of the level of 

demand for the whole industry. The total industry employment growth 

rate is not expected to be significant. The graph shown as Figure 23 

represents our forecast of the number of jobs, related to forecast 

revenues. These curves are shown together to illustrate our assessment 

that the CBSI employment levels will begin to decease in relationship 

to the growth of the CBSI as the affects of the technological innovations 

previously discussed take hold. Figure 24 shows our estimate of employ-

ment by sub-segment. 
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• Productivity indexes (output per man hour) has steadily increased 

in most other industries. Using 1960 as 100, the productivity 

index in the "Total Commercial Industries", which could presumably 

include the CBSI, increased from 125 in 1966 to 141 in 1970 (Refer-

ence 28). In our opinion, the CBSI has probably kept pace or exce-

eded • this growth. 

Productivity measures selected in this study, compare revenue to 

number employed generating that revenue. 

■ 
This index of average revenue output is given by each segment; 

Computer Services 	 .$19,500 per person per year 

Software Services 	 $18,600  per  person : per year- • 

Management Services 	$28,40 0  per- person per • year 

These indices are based on statistics given in the Forsyth Study 

(Reference 29), and in the Canadian Association of Management  

Consultants Annual Report (Reference 30). 

The industry index generated using the "Branching Out" report 

statistics gives a measure of $17,750 per person per year. ' 

We are unable to draw employment productivity comparisons • with foreign 

competitors. Intuitively, we feel that with essentially comparable 

know-how, there is no reason why Canadian productivity should not 

equal that of any Western country. 
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• 

• 

We feel employment will grow slightly and disproportionately with 

the rate of increase of revenue. 

.7, 72  

ThéSe-ourves are based on our estimate  of the  effedt of new techhology 

on productivity. We attach, no.statistical  confidence  tOpur Predic- 

tions. 

It is important to realize that computer personnel employment within 

computer user organizations in other industries should expand signi-

ficantly. This increased application Of computer technology will 

probably have a negative effect on the total employment levels in 

Canada. The analysis of the extent of this effect is beyond the scope•

of this report. 

5. Significance of CBSI Employment  

Accelerating the growth of the CBSI would not significantly reduce 

Canada's sensitive unemployment problem. 

• 

Firstly, even if computer users began contracting much of their 

systems programming or computer requirements, the source of skilled 

people to provide these services would come from users computer depart-

ments. Even if this increased labour productivity, it would be a 

transfer of existing employed people, rather than the creation of new 

jobs. 

Secondly, the number of people employed is insignificant when compared 

to the total labour force in Canada. The CBSI represents roughly 
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• [I 	7,300- 	. 
.09% (8,400,000)-of•the total labour force. It Could double, 

triple,  quadruple or disappear withoUt Creating a significant,. 

impact on Canadian level of employment'. 



PART D 

• GOVERNMENT AND INDUSTRIAL R & D POLICIES 
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O  

THE BASIC GOVERNMENT AND INDUSTRIAL R 	POLICIES  REQUIRED.'TO ENHANCE 
THE CANADIAN COMPUTER SERVICES  INDUSTRY  

The foregoing chapters have described the growth of the computer indus-

try in Canada and have explained the nature of the related computer 

services sector. In the discussion related to the future prospects for 

the industry, several major points were presented. Among these were the 

following: 

1. The computer services industry is highly dependent upon growth and 

development in the computer hardware field, which is in turn highly 

dependent upon U.S. based technological innovation. Prospects for 

hardware or software research breakthroughs Canada are remote if•

this classical development pattern continues. 

2. As pointed out in "Branching Out", Canada's size and geography favour 

the development of a nationally co-ordinated communications network 

to facilitate computer use nationally. Further research regarding 

policy is anticipated in this area as a result of the observations of 

the CCC/TF. 

3. Since performance in hardware* varies directly with size of equipment, 

a long term trend is seen toward the larger service bureau (utility). 

Research is needed to confirm Canadas policy regarding a nationally 

sponsored computer utility. 
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It is apparent then, that further analysis is needed in many facets of 

the computer related industries to further understand the best policy 

positions to take nationally. Whether these subjects are directly 

related to the future growth of the services segment is not in question, 

they are; but they also have more important implications well beyond this 

service sector and should probably be related to the total growth poten-

tial for the nation, not just a small sector of the service industries. 

Further major research related to the cBsr only  is considered by us too 

narrow and too small a field to be cost justifiable. 

Addressing ourselves specifically to the computer, services sector, sev- 

eral observations can be made: • 
1. The CCC/TF identifies a number of areas for suggested research into 

the use of computer/communications (Reference 31). We are in basic 

agreement with them all. The significant point in the present context, 

however, is that such research into application development for the 

emerging computer related technologies should be directed to the com-

puter services industry to conduct on behalf of  other Canadian indus- 

tries as opposed to programs for direct stimulus to the computer ser-

vices segment itself. It is apparent that insufficient data is pre-

sently available in this small and fragmented service sector to quan-

titatively assess the future effects of technological innovation on 

Canadian service industry, development in total. 

If it becomes the policy of the country to sinitiate creative exportable 

computer services, a more clearly defined set of national priority 



Page 97 

projects is needed. The computer.serViCês indlistry is,.thè . natural 

vehicle tO definethese goals aSevideildedin ."BranChing Out". 

Our observation would bd that therè.ié no strong case for continued 

research into programs to stimulate the CBSI. But, we would stronkjiy -

recommend that the facilities within the CBSI be utiliZed in,programs 

directed toward understanding the future impacf.computer technology 

in a. number of areas affecting Canada such*asr 

• (a) The impact of computer technOlogy.on other,service industries 

• 
(h) The impact of computer technology on Canadian manufacturing 

industry 

(c) The impact of computer technology on the individual 

(d) The feasibility of a national computer utility 

(e) Information privacy and security in a computer utility environ-

ment 

2. Because the CBSI is small, fragmented, but expanding in proportion 

to the general penetration of computer hardware in the country, speci-

fic stimulus by government is not suggested to keep it alive. However, 

bold new national programs are needed if it is to become a world 

reputation exportable Canadian centre of skill. If one accepts that 

the relationship between computing power and size is going to continue 

and that significant innovation is likely to occur on the most sophis-

ticated equipment, then the urge to provide a national computer/commun-

ications utility is strong as a basis for stimulating this industry. 

Certainly, justification for moving in this direction cannot be based 
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on CBSI needs alone,(given the expected size of the GBSI) but  the 

influence of such a profound national development would provide 

a very great develOpment bOost in the short.terM to all Segments 

of the CBSI .(except the standard batch services bureaux with :long 

term write-off needs , for obsolescent hardware  and  third party 

lessors of small central . prOcesSing  

•  The impact of such a national goal on other industry and on the 

individual would, however, be infinitely  more  significant. This 

type of project ties in closely wlth the development of a national 

computer/communications network (Reference 32). 

Another related project with national scope which 	 .arther 

serious analysis is the preparation of computerized information sys-

tems for scientific and technical data in Canada. This is well out-

lined in the special study (No. 8) prepared by  the  Science Council 

(Reference 33), and would extend and complement the activities of 

the National Research Council's Technical Information Service and 

the National Science Library. 

The Organization for Economic Co-operation and Development (OECD) 

which compiles R & D statistics on a number of countries notes that 

at the time of its last publication (1970) as a result of its Paris 

meeting of member countries, statistics available from Canada (1964) 

placed the country's total R & D expenditures at about 1.1% of GNP. 

Yhin comParn( wit- h 1 . 4 % I'm- 	 niel 243% FOr thê 	rnnnOm 

aim() 	Hod p341vor4i.1 •(,1 bur  • 1 mititil 1 . 1 rl I 1 vild tionitt 	100 	4 1) towt ■ iut 

turou (Vranoo, Gormuny, dapan, 	 Owodon,• 

(Proroyrncr. 14) 
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In terms of percentage of population engaged in research activities, 

Canada has lagged in a similar fashion. 

It May be  that  more current statisitcsWould show a - recent change : 	• 

in emphasiS. Hewever, the overWheiMing,impaCt  of U,S. R & D cannot - . 

be ignored. The gross R & D expenditUres in the U.S. were over $21 

billion in the sUrvey period compared to $460- million'.:1Or Canada. 	- 

If it is reasonable to expect that something.clese to this ratio 

:still exists'and-that the ratio also applieè to'computer related R & p, 

then. we can conclude:that  original computer  development from the U.S. 

is-happening at some 46 tiMe the rate  being experienced-in Canada. 

Since about 62% of U.S. electrical and electronic related R & D is 

government sponsored compared with 22% in Canada, there is cause to 

suggest that increased government expenditures for computer related 

research would be worth considerationif a national goal is to be 

made of exporting significant amounts of computer related expertise to 

other countries. 

3. We are of the opinion that no serious constraints exist to the develop- 

ment of the CBSI. The definition of opecific national  oals related 

to computer technology development will enhance the computer services 

industry's unique development related to other countries, in particu-

lar, the United States. The West German Datel consortium (Reference 35 

is an example of an imaginative approach to industry/government co -op- 

eration which nhown promino or polmillinq th o r. 00111,0,y H 	 ti n pH 

bility. Apparently, Canada has lagged behind such other highly induri- 
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• trialized nations in supporting innovation: and research as a percen- 

tage of GNP because of different national priorities or goals. This 

•is not a criticism of government support,  but '.a  suggestion to contin-

uously monitor priorites in a changing world. 

The import of computer services and products from the U.S. poses an 

inhibiting effect upon original development within Canada, but it is 

felt that this is less a threat than are the factors of: 

(a) Economies of scale and geography favouring development for the 

U.S. market place first. 

• (b) Service sector development being tiedclosely, to the source of  

hardware development'  (i.e. - the U.S.). 

One could argue that the lack of specific tariff barriers is hurting 

original research and development. We prefer to feel that national 

support of development could provide all the stimulus needed for 

original work within the capability of the country's present manpower 

trained for computer related R & D. 

The use of the computer as a tool in other university and industry 

related research is, in fact, being encouraged by government univer-

sity aid programs, but is outside the scope of this analysis. 
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XI GENERAL . CONCLUSIONS"  

1. In terms of the GNP, The CBSI is small. The impact of computer 

services on Canadian industry however, could be substantial. (page 

2. As the CBSI-matures, certain segments will decline in importance as 

users gain more expertise in software, hardware and other techniques. 

• 	 • (page 	)- 

3. With lower cost communications and terminal hardware, remote process-

ing will become a significant growth area for service bureaux. 

(page 	) 

4. The data-base sub-segment of computer services accounts for a very 

small portion of the CBSI revenue at present, but can be expected 

to grow significantly. (page 	) 

5, Human skills are lagging behind in the CBSI as compared with the 

tools available. (page 	) 

6. The CBSI has demonstrated that in the absence of increases in produc-

tivity, a stable price level is inconsistent with continuous increases 

in money wages. (page 	) 

• 
7. The draMatic increases . in  earningà in the CBSI were not as .a result 

of high Productivity, but of a scarCity of'skills. ,Earnings have 
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now reached a point of stabilization as a result of supply catching 

up with demand. (page 	) 

8. The CBSI is not sensitive to price changes except perhaps in the 

segments providing raw power; it could be described as "service 

sensitive". 	 ) 

9. As the industry reaches a plateau of stability and a high level of 

saturation is reached in the existing market, employment will be 

reduced, unless new services are introduced to create another wave 

of expansion in the industry. (page 

10. The technological innovations that created the largest increases in 

the level of demand were packaged software, data communications 

capabilities and time-sharing. These innovations directly created 

new markets. (page 

11. In areas where the Service Bureaux can "lock in" their customers 

with software, unique data bases, unique equipment, or high levels 

of service, the rate of innovation and diffusion of new technology 

is much more leisurely and unpressured. (page 	) 

• 
12. With the exception of custom software, the extent of effort in 

producing high level software is so large as to exclude all but the 

companies with large pools of programming skills, abundant financial 

resources, and widespread marketing capabilities. These companies 

tend to be hardware suppliers. (page 

""\,i) 
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13. The level of demand for management services is directly related to 

the general level of computer technology within the industry . As 

such, the growth of management services is an indicator of the rate 

of diffusion of computer innovation. (page 	) 

14. The rate of innovation is now believed to be holding back the dif-

fusion of technology. In many cases, users have simply delayed pur-

chasing decisions because they feel new technology is  son  to be 

introduced, obsoleting the technology they have before them. (page 

11, 15. 

Virtual memory will provide .nlarge" computers and tend to make the 

advantages of on-line program development more widespread. (page 

16. With executive programming software and data base management software, 

a relatively low monthly lease cost will provide significant labour 

productivity increase to all users. (page 	) 

17. The inability of service bureaux to meet the challenge of mini-com-

puters could cause a reduction in their revenue. The hardest hit 

will be medium-sized installations offering monthly batch/transaction 

processing. (page 

18. Mini-computers will create new markets for software, management and• 
• 

education services-. (page 	) 



Page 104 

• 

25. The "cashless society" is technically feasible today, but as this 

•has little advantage for the individual or ,  corporate user, diffusion 

of this technology Will be held off until attitudes change or paper 

processing costs become prohibitive. (page 	) 

26. Although profits have not been significant in the CBSI, they appear 

to have stabilized to the point where entrepreneurs are confidently 

predicting reasonable returns in the medium-to-longe term. (page 

27. Provided concepts not in existence at present, such as the "cashless 

society" or computer utilities become realities by 1985, and provided 

their  revenues become categorized with this segment of the CBSI, the 

computer services could well become the economic giant of the Eighties. 

(page 

28. The work produced by Canadians in the software services has been of 

a consistently high quality and can stand comparison to the best 

anywhere. Productivity, however, may not have increased to the same 

extent as in the U.S. where the larger markets for software and the 

number of computers installed provide significant economies of scale. 

(Page 	) 

29. In the management services sub-segment of the CBSI, the quality of 

service provided is of a high standard; Canadian management consul-

tants can hold their own internationally. (page 	) • 
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19. In order for service bureaux to survive in future, they must be in 

the forefront in offering services such as optical character recog-

nition (OCR) and on-line and off-line terminal operation. (page 	: 

20. By 1985, Remote and RAIR applications will account for an estimated 

60% of all computer services revenue. (page 	) 

21. Data processing consortia of municipalities, rural districts, school 

boards, professional and labour associations could result in a 

significant loss of revenue to service bureaux by 1985. (page 

1110 22. The,most significant impact on software services will be the advent 

of application compilers. By 1985, they could account for 50% of 

this sub-segment' s revenues, while substantially reducing programmer 

employment. (page 

23. The introduction of more sophisticated applications compilers between 

now and 1985 will significantly reduce the user's software costs and 

increase the market for potential users by greatly reducing software 

development cosÉs. (page 

• 
24. Without lower cost communications facilities, Canada will lag behind 

the U.S. in applying digital data communications technology ,  to take 

full advantage of computer. productivity. This will cause Canadian 

users to design .computercommunications systems using U.S. facilities. 

(Pàgè • 



Page 106 

30. The productivity as such of the management consultant has, in our 

opinion, not increased as a result of developments in technology 

but, as a diffuser of  technology>, he playà à direct role in helping 

his client  to attain improved productivity. (page - 	) 

31-. Computer-related services, because of their high technological content, 

are bound -to be one of the fastest growing areas  of  management consult- 

. ing. (Page 	) 

32. For firms without representation in foreign countries, the high cost 

of marketing and responding to requests for proposals, when large 

110 	travel and living expenses are involved, is a problem and a deterrent 
to consulting in a foreign country. (page 	) 

33. The total industry employment growth rate is not expected to be sig-

nificant. In fact, we feel that 13 years of technology to 1985 could 

reduce employment to one-fifth its present level if demand is held 

constant. (page 

34. Accelerating the growth of the CBSI will not significantly reduce 

Canada's unemployment problem. (page 	) 

35. A "window of Opportunity" for technological export may presently exist 

in Canada in the CATV area. (page 	) 
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•- 	RECOMMENDATIONS  
The foregoing analysis of the CBSI in Canada results in a number of 

suggestions and recommendations for consideration: 

1. The impact Of computer technoiogy will:be strongly - felt in-every 

industry in Canada. ,.We strongly recommend: 

That the facilities within the CBSI be utilized in programs directed 

toward understanding the future impact of computer technology in a 

number of areas éffecting Canada such as: 

- The impact of computer technology on other service industries 

- The impact of computer technology on Canadian manufacturing 

industry 

- The impact of computer technology on the individual 

- The feasibility of a national computer utility 

- Information privacy and security in a 'computer utility envir-

onment 

- The impact of computer technology on the CATV industry 

2. The Federal Government represents the largest single user of computers 

in Canada. It can, through its policies, substantially influence the 

entry of new companies into the CBSI and the long range planning of 

existing organizations. We recommend: • 
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• 

• 

That Canadian Federal Government policy on matters concerning: 

- Digital communication and networks 

- Computer utilities 

- Computer-based R & D 

- Purchasing policy as regards computer-based services 

be announced in the White Papers to allow industry planning and final 

industry inputs to policy. 

Further, 

That the Federal Government should consider in its purchasing policy 

for computer-based services: 

- Using Canadian Service Bureaux services as alternatives to the 

acquisition of additional in-house computer .  systems 

- Using Canadian Software and Canadian Management services whenever 

possible, and economically feasible. 

Further, 

That -the Federal Government should plan.to  gradually de-emphasize stan-

dard computer programming and computer machine operations as career path 

for Canadian in favour of more emphasis on more generalized-systems.. 

• analysis training. 
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3. During the course of our study, we were prevented  front  satisfactory 

quantitative analysis due to the lack of relevant data. Considering 

that the Computer Industry, of which the CBSI is a significant part, 

is projected to be 2% of the GNP by 1980, (Reference 	, 

the lack of information will seriously hamper effective analysis and 

planning. 

We therefore recommend that a statistics gathering system be set in 

place by Statistics Canada to record: 

Level of•  Demand 

Employment  bÿ Type 
By Sub-segment of CBSI 

Imports 

Exports 

Until this system is operational, a survey of all CBSI companies should 

be conducted to obtain the above statistics. 

We ave/de ailed the (informon .ylat.T./efee,l,s4Ild'be,collected a,s 
1 	 ) 	, 

Y/  Tab e/ 	' 	he A i)entiîX. 

4. The - CBSI Balance of Payments position can be improved by continuing to 

encourage Canadian firms to market and export their services. In order 

to make Canadian suppliers of Computer Services more competitive, we 

recommend: 

That tax incentives be granted to Service Bureaux proportional to their 

II
level of export of Computer Services. This could be accomplished by 

allowing tax deductions of Federal Customs Duty and Federal Sales Tax 

imposed on hardware systems used, in the amount of the proportion of 

export revenues compared to total revenues. 

35 

• 
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5. In the Management Services area, we recommend: 

That foreign aid.to  deVeloping.countriebp\ speCifY that Canadian 

management consultant s .  be  used in prOjeCtà involving new technology. 

This policy would help to establish Canadian consulting operations 

abroad, lead to 4f recognition of competence, and generate follow-on 

donrat .• liv-c51 ,11- • 

6. Canada's technological dependence on the United States has to a great 

measure resulted in the development of the "branch plant economy". 

The Canadian computer industry is no exception. We recommend: 

That the Federal Government should study mechanisms to regulate flow 

and impact of foreign computer technology in Canada. The policy should 

motivate Canadian technological nationalism as a means to build Canadian 

competence and confidence in dealing with technological change. 

With the cost of innovating and developing new computer technology so 

very high, what role can Canadians play? What identity can we achieve 

in this age of technology? The answer could be evident if we re-examine 

our definition of technological innovation.. We included social innova- 

tion as the use of social technology, that body of knowledge that relates 

to how human beings affect and are effected by such phenomena as change. 

Technology requires change and change requires social technology, 
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Computer based systems are introduced largely to make the complex 

activities in our lives happen faster, more accurately, or less 

expensively. Systems are referred to as "tools". People, as the 

users of these tools, are always involved interfacing with these 

computer based systems. This promises to become more significant 

as "terminals" become as prolific as telephones. 

• 

• 

Not always, and in fact very infrequently, is careful conSideration 

of ya1ues made in designing and implementing computer based systems. 

Too often the principles of "assembly line" attitudes take precedence \ 

over personal pride and feelings of doing a job wherein one can con-

tribute more than his physical dexterity or his superficial thought. 

The rules of business, of return on investment, of reduced cost and 

greater centralized control, usually win out. We do not suggest that 

this is not as it should be, but there is a growing awareness that 

the value of creativity and enthusiasm must be considered in the return-

on-investment calculations. The need therefore exists for research 

and development in the human application of computer systems. Canada 

could concentrate on this need by encouraging research projects, fund-

ing pilot application systems, supporting educational and development 

programs. Canada's role could become that of a leader helping emerging 

nations better control the impact and benefit of new technology by 

assisting in interfacing computer based systems more skilfully with 

people. 

We recommend: 
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•That the Federal Government policy regarding technology could stress 

and support the role of Canadians as being leaders in the international 

human or social considerations involved in the implementation of 

computer based systems. 

•Part of Federal Government R & D funding should be in the form of 

special computer application projects where: 

- There is an established need (where public involvement has 

•helped determine the need) 

- The resulting systems would benefit people as a whole 

- The state of the art for social technology in computer applica-

tions is advanced 

•- The applications have export potential to meet similar needs in 

other countries 

Further, that the project teams be: 

- Multi-disciplinary 

- Include Canadian equipment manufacturers as these develop 

- Include Canadian management consultants 

- Include Canadian software company services 	 • 

- Make use of Canadian Computer Services organizations where 

possible or economically feasible 

That the Federal Government grant funds to Canadian universities to 

study and develop national education programs for Systems Analysts. 

Such programs should lead up to a masters or doctorate level and would: • 
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- Develop high level analyst skills in the design and introduction 

of change 

- Stress social responsiblities and multi-disciplinary approaches 

- Further the diffusion of truly "effective" computer based 

systems design 

Once developed, the program could be marketed to other countries 

through - their respective universities, using Canadian teachers. This 

diffusion of technical knowledge wàuld also build Canada's computihg 

reputation and provide.poéSible eXport potential for . Canadian services. 
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• OUTPUT  SOURCE  

1970 GNP 	 84,500,000 	 Economic Council ,  of Canada 
CBSI 	- 	133,000,000 	- 	Branching  Out:  

. 	Service 	 59.2% 	 Economic Council of Canada 

1980 GNP 	 189,200,000 	 Economic Council of Canada 
• CBSI 	 513,000,000 	 Branching Out 
• Service 	 62.5% 	 Economic Council of Canada 

1110 	EMPLOyMENT 

1970 Labour Force 	 8,374,000 	- 	Economic Council of Canada 

CBSI 	 7,500 	- 	Branching Out 
Service 	 61.0% 	 Economic Council of Canada 

1980 Labour Force , 	10,906;000 	 Economic Council of Canada 
CBSI 	 15,000 	 Tennant, Song' & Associates 

. Service . 	 69.1% . 	•. 	Economic Council of Canada 

BACKGROUND TABLE TO FIGURE 1 	. 

ORIENTATION TO CANADA'S COMPUTER BASED SERVICE INDUSTRY 



,------ 

SOURCE 	FORSYTH REPORT 	BRANCHING 	47 OF KNOWN 	TS&A 	TS&A 
Background to 	OUT 	U.S. COMPUTER 	ESTIMATES 	COMPONENT 

SEGMENT 	 Branching Out 	 SERVICES 	 % 
** 

Computer Services  

Local Batch 	 57,0 

Remote Batch 	 200 

	

90,6 	 59 	 , 

	

0 	 105, 	82% 
Rair 	 13,0 

Input/Output 	 J 	 18,0 	15, QJ  

Software  

Operating Systems  
Custom 	 8,4 	 -  16 , ö 	9,0 	12, 	9% 

Non-Custom 	 .3 	 2,2 

Management Services  

n

suiting 

	

le

4,6 	 5,2— 

iacilities Management 	 1. 	 4,5 "11,7 	9% 

Education 	 6,5 	2,0___ 

TOTALS 	 104,0 	 133,0 	99,5 	 129, 	100% 

	 , 

BACKGROUND TABLE TO FIGURE 2  

CBSI COMPONENTS 

,( .IN MILLIONS $) 

Ile 
URCE: EDP INDUSTRY REPORT 

* 	DUSTRY KNOWLEDGE, CANADIAN ASSOCIATION OF MANAGEMENT CONSULTANTS 



APPLICATION 

TRANSACTION 

DATE BASE 

RAW POWER 

•  SOURCE 
\ METHOD LOCAL 

BATCH 

	

REMOTE 	REMOTE 
- 	 -ACCESS. 	I 

BATCH  • IMMEDIATE 

	

. 	RESPONSE 
(RAIR) 

i 	70.5 

- TOTALS 

26. 

100.0 

3.5 

' U.S. COMPUTER SERVICES PERCENTAGES 

BACKGROUND TABLE TO  •  TABLE 4  

ESTIMATED PERCENTAGES OF PRESENT COMPUTER 

SERVICES REVENUE 

(EXCLUDING INPUT/OUTPUT SERVICES) 

SOURCE: EDP INDUSTRY REPORTS, SEPT. 15, 1972 

PROJECTED CANADIAN PERCENTAGES DERIVED BY TS&A 

FROM INDUSTRY KNOWLEDGE 



' TABLE.  6  

ESTIMATED PERCENTAGE  • SERVICE .BUREAUX ÇOSTS• 

	

Prnr A 	cv 
THIS TABLE IS COMPILED FROM:AVERAGES OBTAINED.ArTa3RIEF TYPICAL 

SERVICE BUREAUX COMPANIES IN THE VANCOUVER AREA. 	- 



TABLE r8 

HISTORICAL DEVELOPMENT OF 

TECHNOLOGICAL INNOVATION 

SOURCE: OECD, Reference , Page 190. ADDITIONS 

BY TENNANT, SONG & ASSOCIATES BASED ON INDUSTRY 

KNOWLEDGE. 



* 	- 	, **  
INDICATOR . 	NUMBER 	EQUIVALENT . 	 COMPUTER 

•OF . 	. 	. ., . RENTAL 	 * CONSULTING 
COMPUTERS 	VALUE 	' 	 . REVENUE' 	. 

YEAR 	 (IN MILLION ,$)- 	(IN MILLION $) 

1972 	 . 	4,406 

	

1971 	 3,548 	 375 	 4.330• 

	

1970 	 2,700 	 330 	 4.176 

	

1969 	 2,037 	 250 	• 	 4.755 • 

	

1968 	 • 	1,613 	• 	170 	 3.186• 

	

1967 	 1,279 	 105 	 1.800 

	

1966 	 948 	 55

• 

	

1965 	 .710 	 30•

1964 	 502 	 20• 

	

1963 	 15 

	

1962 	 ---_ 	 10 

BACKGROUND TABLE TO FIGURE 12  

INDICATORS OF RATE.  OF DIFFUSION .  

OF COMPUTER TECHNOLOGY:INICANAD4 

•

III 

SOURCE: CANADIAN INFORMATION PROCESSING SOCIETY  • •
SOURCE: BRANCHING OUT, REFERENCE 	, Page 45 	

• 

*** SOURCE: CANADIAN ASSOCIATION OF MANAGEMENT CONSULTANTS, 1972 



FACTOR 	 REVENUE 	 PERCENTAGE 

COMPONENT 	 (IN MILLION  $) 

General  Management 	 4.881 	 21.6 % 

and Organization 

Computer Applications 	 4.331 	 19.2%  

Finance & Control 	 2.874 	 12.8 % 

Executive Search 	 2.584 	 11.5 % 

Production 	 2.441 	 10.9 % 

1,  Management Sciences 	 1.859 	 8.3.%  

Personnel Services 	 1.683 	 7.5 % 

Marketing 	 1.280 	 5.7 % 

Resource and Development 	 .557 	 2.5 % 

TOTALS 	 22.100 	 100.0 % 

, 

BACKGROUND TABLE TO FIGURE 16  

PORTION OF MANAGEMENT CONSULTING 

REVENUE .GENERATED BY 

COMPUTER BASED ACTIVITIES - 

SOURCE: CANADIAN ASSOCIATION OF MANAGEMENT CONSULTANTS - 1972 ANNUAL REPORT 



NUMBER 
% OF TOTAL 

KEY 
SOURCE: TS &A 

BACKGROUND TABLE TO FIGURE 19 'AND FIGURE 23  

Year 1971 	1972 	1973 	1974', 	1975 	' 1976 	1977 	1978 	• 1979 	1980 	1981 	1982' 	1983 	1984 	1985 
Position 

Clerical & 	 1650 	1740 	1870 - 	1930 	2000 	2030 	2030 	2020 	1980 	1920 	1860 	1790 	1730 	1800 	1870 

Key.  Entry 	 22 	'22' 	21.. 	20 	19 	18 	17 	16 	• 	15 	.14 	13 	12 	12' 	- 	12 

'Machine 	 1650 	174,0 	1780 	1840 	1900 - 	1930 	1920 	1910 	1860 	1790 	1600 	1520 	1440 	1500 	1400 
r Omerators 	 :22 	22 	21 	20 	19 	18 	17 	16 	• 	1 	14 	. 	12 	11 	10' 	10 	S 

Office, 	 600 	630- 	580 - - 	.74 0 	8 00 	750 	790 	830 	870 	900 	930 	. 970 	- 	1010 	900 	790 
Administration 	 8 	7 	 7 	7 	7 	 7 	7 	' 

525 	- 	550 	. 	600 . 	540 	700 	860 	910 	950 	990 	1020 	1060' 	1100 - 	1150 	'1200 	1250 

Sales 	 - 	 7 	' 	7 	.- 	7 	7 	. 	a 	8 	8 	8 	8 	. 	8 	8 	8 	8 

435 	470600' 	740 	. 1000 	1280 	1700 	2030 	2489 	2950 . 	3330 	3860: 	4460 	4800: 	'5460 
..Analvst 	 7 	' 	8 	-10 	12 	15 	17 	20 	23 ' 	' 	25 	.28 	31 	32 	35 

1740 	1820 	1950 	2120 	2300 	2350 	2370 	2380 	2360 	2300 	2390 	2350 	2300 	2250 	2180 ProgrammerS . 

	

23 	23 	23 	23 	.- 	23 	22 	21 	20 	19 	18 	18 	17 	' 	16 	15 	14 

525 	550 	.600 	640 	700 . 	750 	790 	830 , 	870 	900 . 	930 	970 	1010 	1050 	1090 
,Manage.ment 	

7 	' 	7 	7 	7 	7 	7 	7. 	7 	7 	' 7 	77 	7 	7 	7 

	

- .375 .  ' 	400 	420 	550 	690 	750 	790 	959 	990 	1029 	'1200 	1240 	1300 	1500 	1560 
Consultants. 	 - 5 	3 	5 	6 . 	6 	7' 	,7 	8 	' 	8 	8 	. 9 	9 	9 	10 	10 

TOTALS 	 7500 	7900 	8500 	9200 	10000 	' 10700 11300 	11900 	2400' 	2800 	13300 	13800 	14400 	15000, 	15600 



TS&A ESTIMATES FORSYTH STUDY SAMPLE STATISTICS * 

Clerical and 
Ray  Entry 	 61.0 	2.9 	 63.9 	 18.5 	1390 

Machine 
Operators 	 65.5 	 .9 	---- 	66.4 	 19.1 	1430 

Office 
Administration 	40.8 	1.4 	 ---- 	42.2 	 12.2 	 915 

Sales 	 19.1 	 .9 	 20.0 	 5.8 	 435 

• Analyst (A) and 
Programmer (P) 	86.0 	. 	12..6 

Management 	 22.7 	1.9 

Consultants 

	

28.5 	2140 

	

7.1 	530 

	

8.7 	650 

' A 43.§
•294 P 1740 2175  

7.0 	 525 

5.0 	 375 

295.1 	20.6 	 30.0 	345.7 	100.0% 	7490 100.0% 	7500 Total 

	

22.0 	 1650 

	

22.0 	 1650 

	

8.0 	 600 

7.0 	 525 

30.0 

98.6 

24.6 

30.0 

COMPUTER 	SOEIWARE 	MANAGEMENT 	TOTALS 	PERCENTAGE - PERCENTAGE 
SERVICES 	SERVICES 	SERVICES 	 APPLIED TO 
(By No. 	(By No. . (By No. 	 TOTAL CBSI • 

of 	of. 	 EMPLOYMENT 
Persons) 	Persons) 	Persons). 	 i.e. 7,500 

ESTIMATED 	PERCENT,. 
PERCENTAGE 	APPLIED - 

TOTAL C' 

BACKGROUND TABLE TO FIGURE 19  

EMPLOYMENT COMPONENTS'OF THE CBSI 

ORGANIZED BY'INCREASINGLEVEL OF SKILL 

* SOURCE: FORSYTH STUDY, REFERENCE -.7, TABLE 46 
NOTE  - NUMBER OF PERSONS USED WAS OBTAINED FROM THE FORSYTH STUDY 



• . SEGMENT 	 COMPUTER 	SOFTWARE 	MANAGEMENT 
SKILL 	 SERVICES 	SERVICES 	.SERVICES 

% 	 % 	 % 

UNSKILLED  

Clerical and Key Entry, 	 21 %, 	- 	14 % 

SKILLED 	 22 % - 	4 % 	 -- 

Machine Operators 

HIGHLY SKILLED 	 20 % 	11„% 	 -- 

Sales  Office  Administration 

TECHNICALLY SKILLED 	 30 % 	62- % - 	75 % 

I> 	
Sygtems Analysts and Programmers ' 

Analyst' Consultants 

ENTREPRENEUR SKILLED 	 7 %, 	9 % 	• 	25 % 

Management 	, 

Advisory Consultants 

TOTAL, 	 100 % 	100 % 	100 %• 

_. 

BACKGROUND TABLE TO TABLE 20 

RELATIVE SKILLS PROFILE OF CBSI SEGMENTS 

11110TE: % BASED ON TABLE 19 
TS&A STATISTICS 



YEAR LEVEL OF DEMAND -
:TOTAL SALES REVENUE 

IN MILLIONS . 

-NUMBER OF 
•CBSI. 

• ,EMpLOYEES 

1971 	 $ 133 

1972 	 155 

1973 	 180 

1974 	 210 

1975 	 250 

1976 	 290 

1977 	 330 

1978 	 380 

1979 	 ' 	440 

7,500, 

7,900 

8,500 

9,200 

•10,000 

10,700 7 

 11,300 

11,900 

12,400 

1,980 	 • 	 510 	 - 	12,800•

1981 	 . 	580 	 . , 	13,300• 

1982 	• 	 • 	,650 - 	, 	 13,800•  

1983 	 730 	 - • 14,400 

1984 	 . . 	• 	800 	 15,000• 

1985 	 850 . 	 . 	15,600 

BACKGROUND TABLE . TOFIGURE 23 

. 	ESTIMATED RELATIONSHIP OF EMPLOYMENT.TO  LEVEL OF DEMAND. 

-SOURCE: Branching Out, ReferenCe , Page 98) , 
•.• 	,t1 



APPENDIX H  

GLOSSARY 



GLOSSARY 

1. Application Compilers  are programs that generate other application 

processing systems and programs from specifications chosen by the 

user. Terminals used in an interactive mode will, likely be used 

to interface with the compilers in designing these applications. 

2. Application Software  ià the collection of programs that.are used to 

prOcess specific applications. It includeS custom and non-custom 

software.. 

3. CPU or central processing unit.of a computer sstèM.provides the 

calculation capability.. 

4. COBOLor Common Business Oriented Language is a high leveLlan'guage 

used primarily  for  commercial applications. 

5. Computer Output Microfilm (COM) is printing information directly from 

the computer on microfilm. Speeds up to forty times faster than 

printing on paper are achieved along with lower costs. Access to 

the information is made by microfilm viewers. 

6. Computer Services, see page 

7. Computer Utility, see page 

8. Data Base In5uiry Processing, see page 



9. Data Base Management Software  provides a structure, an access method, 

and a maintenance facility, for ,  computer data files. USing this 

•  technique data banks can be developed independent of the programs 

using the data. Thus, changes can be made to data files or programs 

without the need to change the other. This substantially reduces the 

"maintenance" programming costs involved in making changes or improve-

ments to existing systems. 

10. Data Processing Consortia, see page 

11. Digital Data Communications is transmission where the data is "digital" 

rather than converted to analogue signals as used in present voice 

transmission lines. The advantages are in increased transmission 

speeds, improved quality and reduced cost. 

12. Direct Access Storage  or disk or drum storage permits the retrieval 

or writing of data in a direct or random sequence. Access of data 

stored on magnetic tape is termed sequential. 

13. Distributive Data Entry  discribes the capture of computer input data 

at the source or creation of that data. Terminals or optical charac-

ter readers are usually involved in entering the data directly into 

computer files. 

14. Executive Pro9ramming Software  refers to higher level programming 

languages than COBOL or Fortran. They facilitate computer use by 

people not as highly trained in computer programming, and they usually 

provide capabilities to provide "one time" or report "queries" to be 

made easily and quickly into data files. , 



15. Facilit ies 	F.M. are contracted services which provide 

Data Processing facilities and services to companies. In most cases 

management of the computer operations is provided, often programming 

and systems services are included. 

16. Families of Computers  is a term that describes a series of computer 

systems manufactured by one supplier that share the same internal 

"architecture". This standardizing allows greater degrees of com-

patibility; that is, programs written for one member of the family 

can be easily processed on another member of the family. These fami- 

lies of computing protect the user's programming investment when 

growth in data processing volumes required larger computer systems. 

17. Ferrite Core Storage used tiny donut-shaped iron pieces that could 

be individually magnetized and sensed. Each t core represented 

either an "on-off" or a "0 - 1" binary reKesentation. 

18.1i.leMaLue..mmL_EmL2ms,see Dataiaase Management.SoftWàre 

19. Fortran,  or..FORmula•TRANslation 'is a high level language. It is used 

primarily in scientific applications: . 	• 

• 20. Hardware  refers to the physical circuits and devices which perform 

the calculation, manipulation, display or storage of data. 



.,21.,Input/Output Services, seepage- 

22. Intelligent Terminals, see Large Scale Integration 

23. Inter-active Mode of processing requires user responses from a 

terminal during the processing of the application. 

24. Large Scale Integration (Lsi) is generally accepted as the fourth 

generation  of computer circuitry. It provides a further order of 

magnitude reduction in size and cost of circuitry. Present computing 

capabilities of medium-sized computers can now be reduced to the size 

of one LSI circuit board. The inclusion of this computing capability 

on terminals will provide "intelligent" terminals capable of computing 

and communicating at comparitively low costs. 

25. Local Batch Processing, see page 

26. Management Science is the collection of techniques used to solve corn-

. plex management,problems. They include, among others, optimizing 

packages such as linear, programming, continuous or discrete simulation 

programming, forecsting algorithms, and decision analysis  techniquesj 

27. Mini-Computers are small computers that have substantial computing 

capability. Their rental is usually less than $1000 per month. Initi-

ally, they were used in scientific applications where dedicated com-

puting was required. Their installation in commercial applications 

is gr.owing as applications software support becomes available. 



28. Multi-Programming is a technique that better utilizes the high speed 

of the.CPU. The multiprogramming software allows more than one pro-

gram to reside or share the main memory and switches the computing 

capability among resident programs at electronic speeds. . 

29. -Non-Custom  Software,  see page 

30. On-line Program Development is where the programmer writes and tests 

computer programs from a terminal. Due to the ease of making changes 

and availability of test time and test procedures, programmer product-

ivity is greatly increased (up to 600%). 

31. Optical Character Recognition  (0.C.R.) is the term used to describe 

the technique of reading printed or handwritten characters as direct 

input into the computer. 

32 » PAYILUPA42LLUILti:eee page 

33. Packet Switching is a form of digital data communications where infor- 

mation is organized in packages each with the receiver's address. 

These packages are then "switched" by a computer to the proper destina-

tion. It is roughly analogeous to the Post Office system where letters 

are dropped in a men box and are "switched" or sorted and delivered 

to the proper destination. "packet sWitching" has the advantage of 

its cost being based on the number of packets sent rather than on the 

distance transmitted. 



34.  Point of Transaction Data Entry, see  Distributive  Data Entry 

35. Raw Power, see pege 

36. Remote Access-Immediate Response ProCeSsing,  see page 

37. Remote Batch Processing ., see page 

38. Software'refers to . the collection of programs that enable the use 

of computers. Hardware or the computer  itself çan be visualized 

as "dead". It  sis brought - tol "life" by the PrOgraMs or software 

39. Third Party Leasing  describes the financial service of outright 

purchase of computer systems and the subsequent re-leasing of these 

systems to users, usually on a long term lease (1 to 8 years). 

Because  the. finance  companies are amortizing their investment 'uver a 

longer time period than are hardwar manufacturers, they can offer 

substantial "discounts" in rénal prices. The long term leases have 

tended to stabilize the tendency to install the latest computer sys-

tems as soon as they are available. 

40. Time-Sharing, see page 

41. Transaction Processing, see page 

42. Video Display Terminals usually combine a keyboard for data entry 

with a toltwision-liko screen for display of printed outpv.t. 



43, Virtal Memory  is a hardware feature that provides the allusion of 

very large amounts of main computer memory (16,000,000 positions) 

' even thought the computer itself is aonly equipped with a relatively 

small amount of actual main memory (say 128,000 positions). The 

programmer can plan and develop programs up to the limits of the 

"virtual" memory without real concern for the actual memory:size. 
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