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. INTRO_D.UCTION |

‘Although 59% of the Canadlan economy s output is in serv1ces, and the

servmces sector accounts for: 61% of the natlon s labour force~(Reference
',Pl), thls sector has lagged behlnd in 1ts productxvxty as compared to the

;»"manufacturlng 1ndustry. One of the major factors ln the 1ncrease in

product1v1ty 1n the manufacturlng 1ndustry has been technologlcal 1nnova~:

_tlon (Reference 2)

The purpose of thlS study ls to’ examlne the 1mpact of technologlcal ‘inno-
‘vatlon on product1v1ty in the Canadlan computer-based serv1ces 1ndustry

;(henceforth referred to as. CBSI), 1ts effect on the market and on employ—

Wment, ‘and to recommend some bas1c government and lndustrlal policles re-

_qulred to enhance thlS segment of the serv1ces 1ndustry.;.'y

In August 1972 Tennant Song & Ass001ates Ltd. were retalned by the
Office of 801ence and Technology of the Department of Industry, Tradev

and. Commerce to review and report on the CBSI.

In accordance w1th the outllne to the study provmded by the Department, we,

as a group dlrectly 1nvolved ln the 1ndustry, have attempted to present

{;an lntultlve feel for the lndustry in terms of structure, performance,

’,level of technology and the types of serv1ces prov1ded.

.We do not present thlS report as a def1n1t1ve study of the computer—relatec

serv1ce 1ndustry (thlS would have been 1mposs1ble 1n the 330 man-hours

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

'of our work that the lack of relevant StatlsthS for thlS 1ndustry would
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'”fhamper us 1n draw1ng well supported concluslons and.projectlng trends
_at a- satlsfactory level of confldence." However,vln formulatlng our
’oplnlons, we have consulted w1th senior executlves of selected compan—l
-gles 1n the 1ndustry to obtaln thelr vlews. We have drawn on statlstlcsv
already gathered for- other studles, most notable and relevant of Wthh |
_are the background studles supportlng the Computer Communlcatlons Task

Force (CCC/TF) “Branchlng Out" report (Reference 3)

ThlS study is an-examlnatlon of a relatlvely small segment of the computer
glndustry. Another 1nterest1ng and relevant fact to observe at the outset
'1s that an analysls of th1s sort relates to a very small portlon of the
"total services 1ndustry.1 Flgure l descrlbes the relatlonshlp between(

: . :
the CBSI and other serv1ce 1ndustr1es._ The expected effect of changes X

> _l$ the computer 1ndustry on other 1ndustr1es in Canada could be very s1g—

nificant. The 1mpact of these changes lS, and should contlnue to be, a

subject of 1ntens1ve,analys1s.‘.

The computer indUstry hasfover;the last‘fifteen'to'twenty.yearslbeen in

a contlnuous state of fluctuatlon.; As computer technolOgy advances,u
present segments of the CBSI w1ll decllne 1n 1mportance., For example,
.users may go to data centres to deve10p, test and 1mplement new systems.

As volumes of work 1ncrease, and as the1r personnel becomes more profl—:
‘clent they often 1nstall thelr own termlnals or computers.l.The "1ndustry"
'therefore serves_as a tralnlng ground-for;people whohlater‘evolve_to more-

independentfoperations,y'



 OUTPUT ..

. CBSI .16%.

- SERVICE
- 59.2%

C CBSI .27%

SERVICE
_ -:6275%  -

1970

1980 |

0 ENPLOMENT. -

 cBST .09%

CFIGURE 1

ORIENTATION TO CANADA'S o
' COMPUTER BASED SERVICE INDUSTRY (CBSI) .~ =

' SOURCE: Economic Council of Canada,

© CCC/TF, and .
o TS&AC o

' SERVICE

61.0%

CBST 4%

© SERVICE
- 69.1%




V.Pég¢73f

It 1s hoped that the follow1ng work w111 contrlbute to a bas1s for" N
'Canadlan government pollcy development 1n the near future related to. the

: /
flmpact of computers 1n thlS and other segments of our economy. - .;\/

' Computer 1nstallatlons'may be categorlzed 1nto three broad types,’l e..

1. Users w1th 1n~house computer 1nstallat10ns, utlllzlng thelr hardware,
software and labour resources forvthelr own requlrements,
2 Users w1th 1n-house computer lnstallatlons utlllZlng thelr resources

for thelr own requlrements, but also maklng thelr hardware, software

and/or labour resources avallable to outsmders on a shared basms \\} X

N ey

. (Chartered banks usmng thelr computers to provxde data centre work for
",'customers and others are 1ncluded in thlS category) and ¢

3. Computer 1nstallatlons ex1st1ng for the sole purpose of prov1d1ng data
centre (servmce bureau) servlces to thelr customers _Vduqa.4~fbaﬂkb) ‘

((1\ \ A e \‘.V:- N L(\v ‘ u{ /l .‘: .('.l":'i"“ } .

The scope of thls study was restrlcted to the serv1ces prov1ded by the
,p.«l(
Canadian CBSI. We have exﬁresged our assessment of the CBSI by brlefly

examining:

1. The past, present and future technology of- each component maklng up the

industry, and the dlffu51on of technology w1th1n the components'. We_

have attempted to answer questlons relatlng to whether the serv1ce is
capital or -labour 1ntens1ve, market needSwfor each component,»s1gn1f;~_
cance of devleopments 1n technology, and major product1v1ty factors

1mpacted by such developments.

. 2. The characterlstlcs and potent:Lal of the domest:Lc and :Lnternat:Lonal mar-

kets for,computer—related servxcesr--DetalledjstatlsthSrrelatrng to.

¥




.- . value of computer-related SeerCeS generated :meort and export actl-w

| ‘ 'v1t1es, and other market factors are dlfflcult to extract at present
In an attempt to obtaln some 1ndlcatlon for sources of statlstlcs, we .
1nterv1ewed a senlor economlc analyst of one of the major data process~

.'fvlng suppllers 1n Canada.” We were told that such statlstlcs were not

\\ / gathered e1ther offlclally or: prlvately.A We therefore resorted to sub~

e ~<-.~_..._.-—-——-\ ~

A

?T\\ ]ectlve oplnlons in- attemptlng to answer many questlons.

R U i e . o L e T G A ~

3. The employment w1th1n the various components of this 1ndustry segment

Employment StatlSthS for thls 1ndustry are also vlrtually non- ex1stent
In con51der1ng questlons such as employment patterns, rate of growth,
earnlngs level performance,‘lmpact of technologlcal 1nnovat10n, and ‘the
‘51gn1flcance of employment w1th1n the Canadlan unemployment problem, we
. : were hampered since no off:Lc:Lal or. unofflclal statlstlcs (segregatlng -
| r the CBSI from other serv1ces) were avallable.. As a result, questlons

!
ij

ﬁ' relatlng to employment in the 1ndustry were answered subjectlvely.

:y4. The basic’ Government and 1ndustr1al R & D pollcles'requlred to enhance

the CBSI: These suggestlons were based on a number of 1nterv1ews we
conducted w1th offlcals of selected companles prOV1d1ng computer-related
services, other.studlescrelated topresearch‘ln Canada,ltogether with

our opinion.
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fFor the purposes of th1s study, the deflnltlon of the "computer-based
serv1ce 1ndustry" (CBSI), used is based on the one developed and set
‘Aour as - the "Serv1ces Suppllers" segment of the CCC/TF report "Branchlng_;g

' Out"'(Reference 4)

'The 1ndustry prov1des serv1ces to computer users w1th thelr own equlp—-

“.ment ‘and to those w1thout thelr own equlpment.' The 1ndustry 1s dom1n~

ated by Serv1ce Bureaux. Other serv1ce organlzatlons 1nvolved are

‘ software flrms, management consultants, fa0111t1es management flrms,

'data preparatllon flrms, and educatlon organlzatlons.."'

The scope of our study does not 1nclude the segment of the 1ndustry de=

'flned by the "Branchlng Out“ report as "Other Product Suppllers

‘Spe01flcally, the segments of the computer 1ndustry examlned are.;

1. Computer Serv1ces
2. Software Servlces

:;3.*Mahagemen£fséEVices:

The'compositions.andfinter-reiationships_of.theSehsegmentsgare,shown'

in Figures 2 and 3.
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SOURCE: TS&A
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: | .o : .
. l Computer Serv1ces 1s that segment of the CBSI that provmdes Vcommer-
" - cial or SClentlflC computer processlng to its . customers. Our deflnl—
“tlon of the computer serv1ces segment is based on.one developed by
‘e  EDP Industry Report (Reference )) Thls deflnltlon was chosen because

of 1ts comprehen31ty and 1ts slmp1101ty.

t Computer Serv1ces are analyzed by two elements, the access method
.and the appllcatlon. Each of these elements 1s further broken down

_into three sub elements-
Access Method can be classified as either:

L - Local Batch :
. - . '~ Remote Batch.

Remote Access Immedlate Response

Appllcatlon or. functlon can be segregated 1nto;

Raw Power r
‘Transactlon Based

Data.Base Inqulry

A matrix (3 Rv3).[can beuformed:using»these'sub—elements as headings
Ato'classify all computer serVices. This matrix'isfsbown as Table 4.
_Thls flgure also contalns the estlmated percentage revenues of eaChl
component. To further explaln thls clas51flcatlon, we have described

each components in more detall



: SOURCE :

ACCESS

(JMETHOD ||

- |APPLICATION

'RAW POWER

LOCAL

BATCH

- BATCH

Co10.

" REMOTE ..
“ACCESS -
IMMEDIATE -
RESPONSE

(RAIR)

' TOTALS

.35

TRANSACTION |

..;612‘,

 DATA BASE

“TOTALS - .~

, :70 :”:.

18

12

100

-‘TABLE 4

ESTIMATED PERCENTAGES OF PRESENT COMPUTER .

) SERVICES REVDNUD

(EXCLUDING INPUT/OUTPUT SERVICES)

”TS&A"'




(a) Local Batch Process1ng 1 1s where the computer work is per—‘f

i.

‘-"?age 7

e

L (d1)

7ﬁformed by the serv1ce bureau. There 1s no computer communlca-‘[d

tlon link w1th the customer. f'

Raw Power.- 1ncludes the sale of raw computer tlme andd

=the process1ng of custom programmed appllcatlons.. "The' -

Lcustomer supplles the data and ‘owns and is- respons1ble.jvu

for the programs used _ The customer is. charged on the

1'bas1s of computer tlme and capac1ty used.~ ;:

Transactlon Processrng 'consists of‘the»processing‘of

~transactlon orlented systems u81ng appllcatlon software

f‘proprletory to the Servrce“Bureau.. The customer prov1des

‘f_the data.i An example would be an 1nventory accountlng

~d package w1th transactlons in the form of changes to the‘

1tem s-stdatus. The customer 1s bllled on the number of

{

"-transactlons rather than on the tlme used. Other appllca—

tlon areas that are serv1ced by packaged or non-custom

'software 1nclude Payrolls, General Ledger Accountlng,

hSales Analys1s or: Flnanc1al Statements, Mun1c1pal Assess-

L ment and Tax Notlces, Student Schedullng and Grade Report—

(ain)

'1ng,

’Data’Base:' prov1des a local batched 1nqu1ry 1nto a- compu—

_terlzed data bank or data base owned and malntalned by the

' ”Serv1ce Bureau.' Here the customer is charged on the num—

‘"~ber of accesses made to the data. One example of such a'

~system 1s the avallablllty of geologlcal data malntalned by B



" firms such as Riley's Data Share Internatiomal Ltd. = '

- Page 8

(b) Remote Batch Processmng involves the customer enterlng data ‘

"4- and lnltlatlng the computer program v1a a termlnal and a com-~,

puter—communlcatlons llnk

(1)

Raw. Power- prov1des the same proce551ng serv1ces as in. (a)

(1) above except that the computer proce551ng 1s 1n1t1ated

_from a remote 1nstallatlon v1a communlcatlons fac111t1es.

;rThe v1ab111ty of thls serv1ce can often depend on the cost ’

-'reductlons prOV1ded by a large computer to more than make m

_up for the added communlcatlons cost. The proce551ng of

_certaln management sc1ence technlques, Wthh use large

o amounts of computer calculatlon, lS an example of thls type

(i)

C(ddd)

of use.-

Transactlon Processlng"»conslsts basmcally of the same ap—

‘pllcatlon areas as (a) (11) above, agaln wmth the quallflca--‘
htlon that the processxng of the jObS are 1n1t1ated remotely.=

_Wlth lower cost. communlcatlons and termlnal hardware, thlS

w111 be a 81gn1flcant growth area for Serv1ce Bureaux.

Data BaSe; prOVldeS the type of servmces that are- 1n “(a) .

(111) above where the lnqulrles are batched and 1n1t1ated '

“";_remotely. ThlS subsegment 1s presently the smallest but

has growth potentlal.n-»
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(c) Remote Access Immedlate-Response (RAIR) 1nvolves customer

access w1th a: termlnal v1a a computer—communlcatlon llnk operat— AR

A 1ng in an 1nter—act1ve mode (#)

= A4

(ii)

(1ii)

‘Raw PdWer:‘iln thlS mode 1s usually called tlmesharlng.‘ sev~.
neral remote users, each w1th thelr own type—wrlter—llke ter—*
-mlnals, can make use of a Servlce Bureau,s computer 51mul-.:'

-'taneously on an 1nteract1ve or 1mmed1ate response bas1s.

TranSaCtion'Processing'.~1s a very small part of present

- revenues, but an area that offers s1gn1f1cant potentlal

,Included in thlS segment w1ll be packaged appllcatlons such

as bllllng servlces where 1nvo1ces could be prepared on the

\customer s termlnal us1ng the Serv1ce Bureaux computers forr

thelr calculatlng and storage capabllltles.”

Data Base: typlcal of thlS type of serv1ce is the stock

.' market 1nformat1on network Wthh allows brokers to 1nqu1re

-gabout latest stock~pr1ces. Other servlces mlght glve access-
avallablllty of theatre t&ckets, hotel rooms, or corporate
flnanclal data. Whlle thlS subsegment probably accounts for

a very small. percentage of total revenues, 1t also can be

“-expected to grow 31gn1f1cantly. -

\.< Because of . the h:Lgh percentage of the CBSI fallJ.ng 1nto thlS segment

spec1al emphas1s is glven to developments effectlng “Serv1ce Bureaux"‘_-

1n the report._rﬁ‘



(d) Input/Output SerV1ces. prov1de‘the necessary offellne - con-
ver51on of source. documents 1nto computer-processable form.
‘Most common of the 1nput serv1ces 1s keypunch and verlfylng

-.fOthers include key-to-tape, key~to~shared computer, and optlcal
’character recognltlon. Output serv1ces 1nclude computer output

mlcrofllm.l(#i"

lUsers of computer systems who sell computer serv1ceslto other users,'
_ do not - at present constltute a measurable part of the 1ndustry. How-_
"ever, some users such - as Banks,.large prlvate data process1ng con~
"sortla (1 e._~ mergers.of several users data process1ng fac111tes)..

- and shared computer 1nstallatlons for local governments, could have

., a 51gn1flcant 1mpact on- the Computer Servmces segment 1n the future.

Software. Services~- Computer . suppliers,'service*bureuax, independent-

'oftware flrms, consultants, and user companles all prov1de computer

'j‘programmlng serv1ces.. These products and serv1ces are grouped and

»‘descrlbed below.

(a) Operatlng Systems Software..fare»programming systemsithat"are‘

~necessary or fa0111tate the operatlon of computers. They includei
'executlve monltors or control systems, data management programs,'
user program.compllers, utlllty programs, and communlcatlons |
-“handlers. Computer suppllers prov1de extens1ve operatlng systems‘
fsoftware.f.Thls area should really be consmdered as part of the
}hardware market place by v1rtue of lts domlnatlon by equlpment

; fsuppllers.~..
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(b) Custom Software. are programs that have been wrltten for a o

szpeclflc customer and are un:.que.'_":~

‘Kc)'Non~Custom Software.l or packaged software products are pro-

A ;grams wrltten for use by more than one customer. They tend to

- be- generallzed in nature but concentrate on spec1flc appllcatlon.
lareas._ Appllcatlon packages such as payroll sales analy81s,}
”1nventory control, etc., or flle management systems such as’

'GIS II or Mark IV are examples. :’

,Management Serv1ces are orlented toward adv151ng or a581st1ng manage—

'ment in performlng thelr functlons of plannlng, control and monltorlng
: development» “In the computer 1ndustry, these serv1ces are malnly pro~
:v1ded by management consultants, computer suppllers, and 1ndependent

service organlzatlons.. The serv1ces 1n thls segment are grouped ‘and

descr;bed below;

(a). Studles._ comprlse problem deflnltlon, analys1s, and recommenda—

tions. They can be further broken down 1nto'

(i) Feasibility"Studiesi‘ Wthh examlne technlcal or economlc :

‘ Justlflcatlon of progects..

(ii) Equlpment Evaluatlon Studles' Which éompare and’evaluate
alternatlve equlpment or serv1ces 1n relatlon to customer
requlrements.' Thls can be expanded to lnclude software

o studles. N



()

(c)

(@)

fPage°1£

"7j3_Kiii) Deslgn and Analysls Studles.‘ Wthh comprlses deflnltlonsuv

"of requlrements and deslgn of 1nformatlon processlng systemsf

'to satlsfy SPelelC customer requlrements. In a growmng
;.number of cases, the use of management sclence technlques

*iare 1nvolved (e g..f Slmulatlon)

:(iv)fEfficiency Studies: Wthh 1nvolve the rev1ew of ex1st1ng

© . or planned systems and recommendatlons to ensure effectlve -

“operatlon.<

(v)vSecurlty Studles- Wthh examlne and make recommendatlons on .

:the phys1cal securlty of the computer 1nstallat10n and of

1data and programs w1th1n the 1nstallatlon.;w

Implementation. Services: -include SuchfactiVities as project"
management, conversion assistance, and all inclusive "turn=-key"

contracts.

FaCllltleS Management.A Wthh prov1de management or operatlons

*serv1ces to owners of computer faCllltleS. These serv1ces are
prov1ded malnly by 1ndependent flrms who SpEClallZe in 1nstalla-l'

tlon management.

'Educatlon" Wthh 1nvolves the educatlon of user management

:personnel in computer concepts, computer appllcatlons and thelr ;

;~1mp11cat10ns, and 1ntroductlon to new technlques.;.~’f
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Also 1ncluded 1n thls'

cotion are education and ‘training of the
fOllOW1ng groups-T' SR *n: :V:-,y~mu._ eI LT
(a) Systems Analysts ;:;f
"-fj (b)eProgrammers .
i § (C}‘Computer Equlpmenf Opefafore,‘.ﬁﬁig'gfauggi‘
- vlnCludes keY input OPerators,pcomputer COnsole

.:noperators, and computer 1nput/output handlers._”

:(e) Personnel Placement- Wthh consmsts of an employment serv1ce A

'1n the computer 1ndustry._g"




Q I IMPACT OF TECHNOLOGY ON.PRODUCTIVITY : ' " '

There can be no Question-of the impact of-computers»on businessrand'pri-j
'jvate cltlzens durlng the past decade.v Computers are playlng an 1ncreas-

‘;_1ngly 1mportant role ‘in d01ng bus1ness, to the extent that some of our:

-1ﬂtrad1tlonal concepts of productlon, dlstrlbutlon, and record keeplng

'rare belng rev1sed. It would also be true to say that computers are now -
_touchlng the prlvate llves of . every 1nd1v1dual 1n Canada.~dsoc1al secur-A
';1ty records, 1ncome tax records, and other personal data 1s to be found‘
on Government and other agenc1es' computer flles, credlt 1nformatlon and:
~other prlvate 1nformatlon 1s malntalned 1n computer records of prlvate
1nstallat10ns, busmness transactlons are recorded on the computer flles
of banks, brokerage houses and department stores. We have become so '

: dependent on- computers that -in. the event of, say, 100 government and
-‘prlvate 1nstallatlons belng even temporarlly dlsabled, Canadlan Govern—;
iment 1ndustr1al bus1ness and personal act1v1t1es would be serlously

Curtalled.

In the sc1ent1frc sector, the role-of computers(has been.even.more spec-
tacular - some of the major breakthroughs 1n human endeavour, such asv

the creatlon of nuclear flss1on and space exploratlon would not have
_been poss1ble w1thout the aid of computers. Thls has been well documented

in the press and trade llterature.pﬁ5

What are’ the underlylng reasons Wthh brought us - to the present state of
dependence on what 1s bas1cally a slngle 1nnovation? In our oplnlon,
the most 1mportant cause is- the 1mpact of technology w1th1n the computer

Z‘freld.. Surely had Unlvac I never been developed beyond 1ts concepts‘-f'



*yof the 1950 much of what'ijf;fiiﬁfe

lﬁThe 1mpact of technologlcal 1nnovatlon on the CBSI 1s examlned as}-_

' fOllOWS

pos51ble."'rf.*

- The Product Cycle (Sectlon I1I, 3)

‘Page 15 -

'Deflnltlon of Technology and Technolog1ca1 Innovatlon (Sectlon II,;D

Al & 2)

‘Measurement of Product1v1ty (Sectlon II, 4)

‘;Inter—relatlonshlp of Prlces, Wages and Product1vmty (Sectlon II, 5)
:_Relatlonshlp of Technology, Product1v1ty and Level of Demand

d_(Sectmon II, 6)

Hlstorlcal Pattern of Technologlcal Development (Sectlon III)
Rate of Technologlcal Innovatlon (Sectlon IV)

Future Developments (Sectlon V)

;Spln—off Effects (Sectlon VI)

."Technology“ can brlefly be-. deflned as. the sclence (or body of know—

'ledge) appllcable to the productlon of goods ot serv1ces.vf'"

.Thus, computers are a product of scxentlflc technology, and computer-u

fﬂbased serv1ces such as those prov1ded by serv1ce bureaux, software

serv1ces, etc., are a product of computer technology.-'

"Technologlcal.Innoyation" is .the practical implementation'of‘scien4'

tific and technological knowledgé to provide new or improved goods .

 today would not have beon




»flng of three key actmvmtles._i (Reference 7)

@

L'Pagéﬁi6'

’-*:or servmces.. Technologlcal 1nnovatlon can be descrlbed as comprls-J

Inventlon, Whlch occurs when feaSlblllty of a new product or

"7serv1ce 1s establlshed

)

Original~innovation,_which’occursfwith the first;salelof_aenew

.. product or service with a resulting commercial .success.

' IanVation'withinucomputerftechhbldgy'includesihardWare'orrsoft~p

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

‘ration" Jinnoﬁation.can?also.be'based'on thesknoWIedge’ofghuman_'
resources or "s001al technology" f Specmfmcally, 1mproved mana-'i‘
rgerlal methods or changes to lnstltutlons and organlzatlonal |
’ structures to provrde new and better servrces, ‘can be termed

"s001al 1nnovat10n" o f' o "'g. f o

Thus; technoiOgiCal'innovation shouid include the foliowing:

examples of s001al lnnovatlon as well as the better known exam- .

ples of 1mproved computer hardware..n
- creatlon of data proceSSLng consortlaA
“‘e-changes ln the banklng 1nst1tutlon to provmde data
- processlng serVLCes to lts customers .
*%’formatlon of faCllltleS management companles
'-.contractlng of "turn—key“'or packaged 1mplementatlon '
“programs ‘ | -

1?;purchase and subsequent lease-back of computer systems




L framework for analysls of the dlffuslon of technologlcal 1nnovatlon.'
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(c) lefu51on of lnnovatlon, whereby the better product or serv1ce

- lS adopted by a w1der number of flrms.g

-The product cycle concept (Reference 8); 1s useful in prov1d1ng a

| Brlefly, the concept can be descrlbed by the graph shown as Flgure

.;85 and by the characterlstlcs of each stage.f'

ertaln computer technolglcal 1nnovat10ns can be descrlbed accordlng

‘to the stage of d1ffuslon they have reached For example, the COBOL :
fprogrammlng language orlglnally 1ntroduced 1n 1960 and probably the
o most w1dely used programmlng language 1n North Amerlca 1s 1n the

' Stage 3 level of dlffuslon.; Vlrtual memory hardware technology al—;f

though flrst 1ntroduced 1n l965, 1s now only belng applled and is.

ClaSSlfled as in the Stage 2 level of d1ffuslon. Each technologlcal"'

‘ 1nnovatlon must be examlned 1nd1v1dually for ltS level of d1ffuslon;v

A llst of technologlcal 1nnovatlons relatlng to the CBSI descrlblng

thelr level of dlffu51on 1s glven later 1n thls report as Table 8.

'~ment is essentlally a. qua51 accountlng method of calculatlng produc—'

& -glcal lnnovatlon.‘fg '«.."f\g”'f;r;a3'>'a'_ {"A ;ﬁ’\-fl;ﬂ~i W

t1v1ty.' It does not take lnto account the role played by technolo- f

Measurement of Product1V1ty - the per»capita outputJ method of-measure?



' SOURCE: - OECD .('gef-eréﬂce‘s.) L
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STAGE 1

' STAGE.2

STAGE 3

_TIME FROM ORIGINAL INNOVATION — .

-,,‘FiGUkEfS

:‘LPRODUCT CYCLE CONCEPT RELATED _-"

TO COMPUTER TECHNOLOGY

© SLOW BUT ACCELERATED GROWTH;LARGE. -
"+ MARKETING EXPENSES;HEAVY INVOLVEMENT

OF HIGHLY SKILLED. PEOPLE.FREQUENT"

3TECHNOLOGICAL CHANGE '

'-DEMAND INCREASES RAPIDLY EFFDCTIVE

MANAGEMENT - ESSENTIAL COMPETITION '

DEMAND SLOWS OR DECLINES; COMPETITION]

INCREASES ; FOLLOW~ON TECHNOLOGY SLOWS‘77

INCREASES ‘SUBSTITUTES APPEAR;LOWER .

. LEVEL OF PERSONNEL SKILLS' REQUIRED.;ﬂ"’”
'STABILIZATION OF TECHNOLOGY o

- 17




. ‘Page~18

The age of capltal' concept 1n ascertalnlng 1ncreased product1v1ty

as. a result of technologlcal 1nnovatlon pre supposes that entrepreneurs‘
.°w1ll contlnuously be on the watch for more efflclent and thus less
-~costly, means of productlon, and Wlll upgrade the software/hardware
'wfactors as new and better methods become avallable._ The-problem 1s‘*
tto be able to obtaln an accurate estlmate of how long hardware and
-.'software have been 1n use before they were upgraded or replaced ThlS

'i'can only be done through a detalled census of all data centres.-‘

v

-The computer serv1ce segment whlch accounts for an estlmated 85% of -
[ i

!

output of the CBSI, is predomlnantly cap1tal~1ntens1ve.f The nature‘

'_of the 1ndustry is. also such that the factors of labour and Capltal

are closely related for 1ncreased output : The avallable 1mproved

hardware w1ll not, on 1ts own, necessarlly produce a hlgher output
For example, if a card sorter . operator is. glven a. faster sorter, the

product1v1ty in that department Wlll 1ncrease.1 Slmllarly, if a com-

.puter programmer is. prov1ded w1th a more powerful hlgh level program-
;mlng language, hlS output w1ll 1ncrease. Man and machlne have there-
- fore to be. con31dered as’ a comblned factor of productlon. The‘levelj
'of Sklll also has an 1mportant effect on output. Atrany glven}level

of technologlcal sophlstlcatlon,"a more hlghly skllled machlne opera-

tor or programmer will be able to extract more productlon than an
"average" worker. At present there is. a crltlcal lack of hlghly
skllled human resources to take full advantage of the avallable level

«yFlnnMndnuy Umrnwwnm ), Hnmnnhll1hunrn lnunfnU‘lnqqhy;_

'hahluu as oompaled wikh the lools uquthle.'
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7?;,33;j' It has been suggested (Reference 10) that 1ncreases 1n product1v1ty
" as a functlon of lmproved technology, may be measured by the unex—'
plalned 1ncreases 1n per: caplta output over. and above the expected :
1ncreases as a result of addltlonal per caplta 1nput ThlS assumes»pf
that the entrepreneur who constantly seeks to maxlmlze hlS proflt,_
w1ll 1n3ect addltlonal doses of capltal, management, and level of -ﬂ
Skllls of hls employees as and when these factors become avallable,
du in quantltles calculated to yleld hlm addltlonal output and thus
" 1ncrease his proflts. ‘He would have already taken 1nto account the S
'ii.expected 1ncreases in product1v1ty before he makes hlS 1nvestment
The unexplalned 1ncreases, 1f any, may therefore be a result of the .

_.‘«,",:' o 31 Jf;p.wi“ o
‘ . o technologlcal changes he :Lntroduced.~._ e e T !

| In addltlon to technology,.there are other 1nfluences.wh1ch w1ll
. \; 0’)effect product1v1ty. Natural growth by 1tself because of economles
of "scale, w1ll eventually 1ncrease product1v1ty.g Changes in the'
quallty of labour, changes 1n the proportlons of.the varlous factors,.
better organlzatlon and more. skllful management, and soc1al, phycho— ><
loglcal cultural and polltlcal factors w1ll each have 1ts effect on'i;
. product1v1ty. lee technologlcal changes, they exert thelr 1nfluences:

on product1v1ty 1rregularly and unevenly.,l->

The cla551cal‘concept of measurlng product1v1ty relates the output
o of goods and serv1ces to the 1nput of the factors of productlon. In -
. | the productJ.on of computer serv1ces w1th1n the deflnltlon of the CBSI,
labour and capltal w1ll account for the domlnant proportlon of the"”

f total cost (Table 6). X,h




’7';,7Laboﬁf~j*~&1;e;JF1_e‘“.:§'h;giﬁ;.f;u3,r’}15{]g35%ejug;"' |
‘.fzigﬂardware and Software ' "‘“*if\ﬁjﬂ"f:5ﬁ7{f330%.:
‘ ':Rental and/or Depre01atlon:_n;5“ N Ca
f13;'D1rect Productlon S ; 4'.;_feffff‘.;.f7:,e10%4 |
' Supplies, maintenance of . . ”
- haxdware and software,'"

communlcatlons, quallty
control = e

7v.4;'Overheads L ~_~f;‘15 U 12

. N Proflts B T AT SR &\ SRS I

- NOTESzg‘ib The foreg01ng is based on Local Batch installatlon;.
o ";/”" In a predomlnantly "raw power" or remote job entry |

y Lo env1ronment, labour w1ll decrease and hardware/

- ¥ software increase.’ '

“TABLE 6

ESTIMATED PERCENTAGE SERVICE BUREAUX COSTS .

 SOURCE: TSsA
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.S‘For the purposes of thls dlscusslon, labour costs are regarded as

) wages and salarles pald to operatlng managers, supervrsors,'systems

analysts, programmers, computer operators, operators of all data

. preparatlon, 1nput and commun1Catlon dev1ces, management consultants,

i}and all personnel provldlng management and educatlonal servrces._‘fj*“

Capltal costs may be d1v1ded lnto hardware and software costs. This.

"represents the 1nvestment 1n machlnes, and software necessary in the

productlon of the serv1ces.' Where hardware 1s purchased, the cost

- is the depre01at10n of the equ1pment~ where the hardware 1s leased,

':chejCOSt.lS-the rental,

)
1 .
[

"-Slmllarly, where proprletary software is purchased,‘or software‘

“packages are. developed on an 1n—house bas1s, thlS capltal lnvestment_-

should be amortlzed over a three to flve—year perlod royaltles pald_

hfor use of prOprletary software~packages_becomes-rental»costs,

There are,however, two categorles of costs whlch do not flt conven~

'-,1ently lnto e1ther labour or capltal costs, namely, dlrect productlont

.costs and 1nd1rect or overhead costs._

~D1rect productlon costs 1nclude communlcatlons, quallty control, sup-s

"plles, and hardware and software malntenance.yf'

Indlrect or overhead costs lnclude management, property taxes, space-

rental bus1ness taxes,clerlcal staff costs, utllltles, 1nsurance,.

legal, accountlng, and other overhead expenses._fff



‘»[.The last category of "cost" 1s the proflt accrulng to the share~ if]

holders or owners after deductlon of 1ncome taxes.fgﬁgfjﬂ.‘

fThe total dollar value of the output of the CBSI may then be con51dered

‘anas the sum of.v-“

_Labour%costs‘
capi£51-costs-f" | |
”Dlrect productlon costs : o ,”7:f%hp}“; o #
Overhead costs, and . . | |
Profit f’f'f“7357~darf~'5f_fd_“7af S

o
R :

The total dollar output 1s equlvalent to the total sales of all

computer serv1ces, software serv1ces, and management serv1ces Wthh

hmake up the CBSI.

A rough measure of the per capita product1v1ty in thlS serv1ce 1ndus—'

try may therefore be oeflned as the ratlo of the total- dollar value

'of the output of services to the labour force employed 1n renderlng

_these serv1ces wrthln a given- tlme frame.

This method of measurlng product1v1ty w1ll glve an - average per capltaA

"dollar output of serv1ces w1th1n the glven tlme, e, g. f a year.

;Prov1ded the total of the output was $133 mllllon (Reference ll) in .

a glven year, and a labour force of 7, 500 was employed durlng the

'.same year, the_productlv;ty per\man 1n-thatgyear, by_thrs.deflnltlon,_



A

_would be:. -

ffIf the total dollar output of serv1ces, and the labour force w1th1n.""
"jmeasure of changes in- productmvmty may be obtalned
The foregomng assumes that the productlon and sale of the serv1cesf

tltlve forces.. Labour is rewarded w1th a falr.wage (otherw1se employ—.:

 ees w1ll seek employment in other 1ndustr1es) lnvested capltal rewarni
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$133,000,000 i - or Per Capita
7,500 0 o Productrvrty of $l7 750

the 1ndustry is avallable over a number of years, then an approxmmate’

operate 1n a free~enterpr1se systemg w1th prlces belng set by compe—-

It : “'Ix\‘ [

ded wrth a fair return and enterprlse w1th a falr proflt (otherwrse_ .

the - owners will seek alternatlve sources for 1nvestment)

In the context of the CBSI, the 1mpact of technologlcal 1nnovatron

18 computer hardware and computer related devrces,.and computer and
communlcatlons software, has had ‘and contlnues to have, a major
effect on the productlvmty (Reference 12) of thls 1ndustry Wthh w1ll
probably apply equally to the other servrce 1ndustr1es.” The appllca-

tion of these technologlcal 1nnovatlons 1n the CBSI has the pervadlng~

‘effect of 1ncreas1ng productrvrty by lowerlng the costs of. serv1ces

provrded by the lndustry. Thls has two 1mportant consequences.- flrst,
g’(—'/ F I

it 1ncreases the revenue producrng capa01ty of an estlmated 85 of

Qe r‘1'!' 2

_thls 1ndustry (Reference 13) and second because of the lower cost of
:the serv1ce, 1t brlngs computer processlng wrthln the reach of many

organlzatlons who would not have found the serv1ce economlcally feas—"
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d;jlble._ These factors comblned result 1n 1ncreased demand for such

VserV1ces.

Before attemptlng to answer the spec1f1c questlons relatlng to thlS R

- jportlon of our study, some thoughts on product1v1ty and 1ts 1nter*:~a

Arelatlonshlp w1th other economlc factors may be pertlnent

'.Inter—relatlonshlp of Prlces, Wages and Product1v1ty -. In an 1ndustry,'

: 1t could be expected that over the long term, substantlal 1ncreases

Vln real wages would be-accompanled by correspondlngly large 1ncreases '

. cing product1v1ty.- Thls is not true 1n the case of the CBSI In any~

.Alevent the 1ndustry as such, whlch 1s only about ten to flfteen years

:old, can hardly be v1ewed from 1ts-"long term" h:l.story.i People.:sd

engaged 1n the 1ndustry may roughly be d1v1ded 1nto three categor1es.~

‘:those 1nvolved 1n the creatlve and technlcal concepts development,

those worklng on appllcatlon and general problem solv1ng, and thes'f
general pool of hardware operators, 1nclud1ng keypunch and computer

operators.- The real and money Wages of the flrst two categorles

‘1ncreased dramatlcally up to about flve years ago.- The hlgh wages‘

.they commanded were not related 1n the short term to product1v1ty,

but rather to the supply of people w1th the SklllS they possessed g

.The CBSI competed and contlnues to compete, w1th the general pool of

1skllled people in- the overall computer 1ndustry.;f
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Even w1th 1ts short hlstory, the CBSI has demonstrated that 1n the
‘.absence of 1ncreases in the labour product1v1ty, a stable prlce
level is 1ncons1stent w1th contlnuous 1ncreases 1n money wages.‘

The 1nab111ty to adjust prlces to compensate for hlgh wage levels
'has been a contrlbutlng factor in a number of data centres gettlng-‘:

1nto severe flnanc1al dlfflcultles.

‘There are exceptlons to this general rule._ Input/output serv1ce
flrms such as those offerlng keypunch services have experlenced
lr1s1ng wage levels w1thout a correspondlng 1ncrease 1n product1v1ty.
They have been able to 1ncrease thelr prlces to offset hlgher wages '

:pald to keypunch operators (Table 7)

~There has, however, been an overall 1ncrease in product1v1ty in the

CBSI in the past decade, malnly as a result of technologlcal 1nnovatlon

in the Computer Industry. This has brought w1th it a reductlon in
'costs, Wthh in turn resulted in prlce reductlon of serv1ces. ~This>
factor, combined with the addltlonal demand for the serv1ces partlally
‘created as a result of the lower prlces, enabled the 1ndustry to sup—

'_port the hlgher wage levels.

'In established'industries where the~products or services arE’compar*
‘atlvely 1nsensmt1ve to prlce changes, we would expect an 1ncrease in
labour product1v1ty to reduce employment. As a generallzatlon, 1t.
.may bhe eteted that tho CRS rJn-uol nenqitivs to price “hﬁﬂqﬂﬂ:ﬁYﬁﬁpP

'.mhqpu '.! e m-unu..ul..a pravesd sy uw |'10\lu| . HNI‘HH-L. Hu., b | e "

,whdle[could‘be described as5"servlce‘sensitive";




YEAR 'AVERAGE HOURLY = . . AVERAGE HOURLY
_ BARNING OF KEY- | CHARGE-OUT

PUNCH -OPERATORS -~ | RATES
1968 $2.00 to $2.50 $6.00 to $6.50
1969 §2.25 to $2.50 $6.50 to $7.00
| I | 1970 152,25 to $2.50 §7.00 to $7.00
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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:Desplte the 1ncrease 1n product1v1ty, employment has not been

reduced Thls is due largely to the expans1onary nature of the

1ndustry, Wthh has tended to mask thls effect. However, as the

glndustry reaches a plateau of stablllty, and a hlgh level of the

exrstlng market saturatlon is reached employment mlght well be

‘reduced, unless new segments of. serv1ces (1 e..-.new appllcatlons

for computer technology) not in ex1stence at present -are intro-

- -duced to create another wave of expanslon Wlthln ‘the industry..

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 substltute capltal (and

- other factors of productlon) for labour. In the example of the

*keypunch bureaux, the prlce of thlS service can only be 1ncreased

to a certaln level, after which it becomes unacceptable. The search
w1ll then be. 1ntens1f1ed for alternatlve methods of lnput e.g. -
Opthal character recognltlon polnt-of transactlon entry, etc.

(Table~7)

Given the present range of serv1ces, markets, and contlnulng techno—

loglcal enhancement, we env1sage a sltuatlon in the next decade 1n

‘whlch there 1s a stablllzatlon of wages for those engaged in the

app11Catlon, conversion and problem.solv1ng area.accompanled by a.

.relative decline in employment, a‘relative.declineiln_Wages and  employ-

ment”for people'employed‘as programmers and‘operators of'hardware and
a progressive 1ncrease in the earnlngs of those engaged 1n the hlgh

level technlcal/oreatlve development processes.




‘ 6. Relatlonshlp of Technology, Productl\rlty, Level of Demand - The com="

ponents of a relatlonshlp can be. descrlbed 1n a narratlve equatlon

,such;as: “Technologlcal,Inventlonv1s.a functlon_of~Research."v

"This can‘be written ae}

\_ved w1th the rate of technologlcal 1nnovatlon, product1v1ty, revenue

-.capac1ty.and level of.demand,

Page 26

fTechnological Invention.=“f'(Resear¢h)

Similarily:
Technological.Innovation = f (Appllcatlon of- Knowledge,
' ' Managerlal Sklll)

U51ng thlS type of expre551on, we w1ll 1dent1fy the components 1nvol—

Rate:of Teqhnological.Diffuéion'= f-(ManagerialtShill,
o | | -Education;

-Degree'of.Cost/Benefit Incentive,
'Avallablllty of Purchase Capltal
Number of Suppllers,

\ Reputatlon and FlnanClal Stablllty

t Qf,suppl;ers..

Leﬁeltof.SerVice Provided,
Productlon Capa01ty,' ' |

Tlme)

Productivity'?'fA(Capital, Labour, Enterprise,

Technological InnovatiOn)‘f~A
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: As dlscussed earller, the major lmpact of 1ncreased productxvxty

Sis provmdlng an 1ncrease in the revenue capacmty of the 1ndustry

: segment concerned; Thus,

Revenue Capacity = f (Prodactivityj'Nﬁmber of ‘Suppliers, Price) .

The ieVel of demand or level of sales can expand only to the revenue

',capacity.of the segment, - other fagtors also-influence the.ievel of

~demand. Thus,

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-ihvolved with the.level.
of demand is oﬁtside the seope of this sthdy.avStatistical informa-
tion relatlng to the product1v1ty or rate of dlffus1on 1s not avall~h
able. However we can weigh the factors to 1ntu1t1vely quanrlfy the

relatlonshlp,. These numerlcal welghts‘should be consldered as an

indication of the relative sensitiVity.of the factor in.cohtributing

to thetlevel_of demand. Thus, factofs-rahked in‘importahce (tQ a

maximum value of 1.0) are_choseh'tohbe:hsg
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_Level‘of Deﬁand' ) ?:g;75'Revehueecapacity
ox Level of Demand. o .5- Markeﬁesize o
| | . plus %5 ePrlce | ‘
plﬁs-??S Rate of Technologlcal lefu910n~
plﬁs .7 Productmvmty . B

Where Productivity

factors are:

And where Rate of Technological

lequLOn factors are:

.4

(u
( -
d

Capital
Labour
Enterprise

Technological Innovation .

‘Managerial Skills

Education.

‘Degree of Cost/Benefit

Availability of Capital

Number of Suppliers
eRepuﬁation

TLevel of‘Setvicen
"Pfdductiqh Capacity

- Time




L o rage2s

' , The value of this functlonal equatJ.on is to J.dentJ.fy those compo-—
' nents that have smgnlflcant effect on: the level of demand Spe01—

Vflcally these.are.'

aTechnologlcal Innovatloh
“1Educatmon Level of - Buyer.
- Managerlal Sklll of . Suppller
.Degree of Cost/Beneflt Incentlve‘
 Level of Serv1ce Offered :

Time

A ~ 'Accelerating the level of demand for patticdlar serviees-can,behe
. ' obtained by paying particﬁl_ar at_.t"ention"' to these eempohents;
s
A more accurate quantlflcatlon of these relatlonshlps’ehbuld be the

subject of further study._
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© III HISTORICAL PATTERN OF TECHNOLOGICAL DEVELOPMENT AND IT§ RATE OF TNNOVATION

,The pattern of technologlcal development of the CBSI‘s performance in‘

'flntrodu01ng new technology 1s shown 1n Table 8 We have llsted past

(g01ng‘back approx1mately 10 years) and present technology, their present
stage of dlffu51on as related to the product cycle concept the factor
of product1v1ty 1mpacted a measure of the 51gn1f1cance or amount of

1mpact,‘and other pertlnent comments. General observatlons and dlscus~

_s1ons of the rate of 1nnovat10n follow thls table.‘

7

Figure 9 shows the rapld 1ncrease in the speed of computlng
Flgure 10 shows the reductlon 1n niain- memory costs and

Flgure ll shows the remarkable reductlon in unit storage costs

These flgures are 1ncluded to 1llustrate the rate and extent of techno—

loglcal innovation in the computer 1ndustry.-
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. TABLE 8 (1) : .
!
e S . DIvmsaa - iy T , f?{ﬁ,‘,ﬁ‘m : ! COMGNTS RELATIVE T0 . .
/ SION o Modorate - . COMPUTER BASED SERVICE INDUSTRY .
I.E. Increasa in #tk Very Imports-- ) . ’
M Pevenue Capacity PO H:G:n-z:at 3 N
°  or Reduced Costs .
o of Computing
' K . - , . muxcuumwmcx.mcnusmnu&nmvmmwmn
coe REDUCED . DEVELOPHENT , COSTS IHCREASED e
TORTRAX COMPILER 1954 3 P OTeETT. apsorTe A * ALLOVING SCIENTISTS, ENGINEERS, TECHNICIANS; EDUCAZORS, EIC. 0 WRITE CONPUTER
o _ Rk EROGRAMS QUICKLY AND EASILY. .
. BIGH SPEED IMPACT PRINTER. 1954 . 3 LOWER PROBUCTION COSTS BY RELEASEHG - *, START OF. TREND TOWARDS MASSIVE VOLUMES OF PRINTED OUTPUT. . !
s ' ) . MORE C.P.U. TIME FROM I/O ’
FERRITE CORE HEMORY 1956 ] LOWER UNIT COST. LARGER MEMORIES B -
: ALLOWED LARGER PROBLEMS T0 BE -
SOLVED
- TRANSISTORIZED COMPUTERS - 1958 3 LOWER. UNIT PRODUCTION COSTS maouca kS GROWTH_OF LARCE UNIVERSITY. COMPUTER "SERVICE umuux" SPURRED CORRESPOMDING EEED-
.. K . . . . FASTER .COMPUTING . : FOR COHHIRCIALLY DEIENTED SERVICE BUBEAVX, - . .
MULTIPROGRAMMING SOFTWARE 1960 " 3 LOWER - PER murcbsrs BY INCREASED Ll - . TNCREASED'THE TREKD TOLARGE COMPUTERS CAPABLE OF RUNNING MULTIPROGRARMENG .
, UTILIZATION OF C.P.U. ‘ SOFTHARE.
CPERATING SYSTEMS SOFTWARE 1860 2 EEDUCED JOB TO.JOB PRODUCTION COST "o 'BARTICULARLY VALUABLE TO SERVICE BUREAUX PROCESSING MANY SHORT DURATION BATCH JOBS.
, , . -, AKD INCREASED AVAILABLE C.P.U. TIME : - ' o T e - - AT
COBOL COMPILER - 1960 3 REDUCED DEVELOPMENT COSTS INCREASED * ACCOMPLISHED FOR COMMERCIAL USERS IN PART WHAT FORTAN EAD BENEFITED scxmznc USERS, .-
' ' - " PROGRAMMER'S OUTRUT CAPACITY : ‘MPACT NOT AS GREAT BECAUSE cmm:sg AMOUNT:OF TRAINTNG WAS REQUIRED
| DIRECT ACCESS DATA STORAGE . 1963 3 REDUCED PRODUCTIONS COSTS..FASTER - bl CONCEPT GF “ON-LINE" DATA STARTED PRACTICAL IMPLEMENTATION ENCOMPASSING "MARAGEMENT
‘ o - PROCESSTNG ;- INFORMATION SYSTEMS”. THE RESULTING DISENCHANTHENT LEAD TO STHPLER APPROACHES AND GROWTH
— OF SERVICE BUREAUX PROCESSING.
/ .
p . N
N .. LT
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, TABLE 8- {2}
/ - o -
- N ' ) : ' SIGNIFICANCE COMMENTS RELATIVE IO
+  DATE STAGE -OF . PRODUCTIVITY - S
nmma:%c:u : DIFFUSION INPACT # Slight COPUTER BASED SERVICE INDUSTRY
. - *% Moderate oo
. I.E. Increase in Fyey Very Importsnt -
Revenue Capacity | KASE New Generar-or
" or Reduced Costs of Computing
. : : PROGRAMS. axax THE INTEGRATION OF HARDWARE AND SOFTWARE TO PRODUCE LOWER COST COMPUTING CREATED .
FAMILIES ‘OF COMPUIERS AXD 1963 2 COMRTUED SCIEEIFEC AND COMERCIAL DEMANDS FOR_NEW SOFTVARE,COMBINED SCIENTIFIC-COMMERCIAL INCREASED SERVICE BUREAUX
" INTEGRATED CIRCUITHY - ' MARKETS. LOWER UNIT PRODUCTION COSTS VARKET IHCREASED COMPLEXITY AND PROBLEMS, CREATED COMPUTER CONSULTING -
. ‘ . THROUGH FASTER COMPUTING AND BETTER 4
D’IILIZA’I’ION OF C.P.U. .
- N e y N k. REDUCED SERVICE BUREAUX INPUT EEVZNUES BUT GR.EATL! EXPANDED SERVICE BUREAUX
— 3. REDUCED INPUT COSTS AND INCREASED
FPAFER TAPE IRPUT . 1563 FEASIBILITY. HEW APPLICATIONS PROCESSING REVENUES. . '
 — g oo T " GREAKER USE' OF VIRTUAL MEMORY WILL, Ax.ww sr:avrcz zrm:wx m OFFER GREATER v:uum
YINTEAL MEMORY 1965 2 XEDUCED APPLICATION DEVELOFHENT COST . o OF EW SERVICES.
- . - e : PMENT COST - R T SPURRED GROWTH' IN SERVICE BUREAUX TRANSACTION PROCESSING TO POINT VRERE 502
PACKAGED APPLICATION 1966 2 REDUCED, APPLICATION DEVELO , + BUSTNESS WAS WITH PACKAGED SOFTWARE.
SOFTWARE . : i . _ _ R
. — T - g 2 . REW SERVICES hkg - INTEGRATION OF . COHPUTERS. AND COHHUNIGAIIDRS DPEHED BEW HARKETS AND DEHAHDED ADDITIONAL
DATA COMMUNICATIORS SOFTWARE, 1966 ] ; Lo " . - SPECIALIZED.SOFTWARE.REMOTE BATCH AND RAIR APPLICATIOKS NoW ACCOUNT FOR 252 oF-
TERHINALS, TRANSHISSIOR LIKES ~ . REVERUE. ) _ _ o _
— Py m—— - 2 —— -‘PPI."IC‘\"_W PEVELQPHERT COSTS. L - o COULD LEAD. 70 SAE .cha.?r: OF USE AHONG COMERCIAL AS FORTRAN IN SCIENTIFIC AREA-
AGES ‘SOFTWARE . ' - ‘ ) : L S -
. - : A . SHIFTING OF SERVICE BUREADX AFPLICATION TO . BOUSE COULD REDIXCE COMPUTER sznvxczs
. CoSTS .
MINT-COMPUTERS 1968 2 XEDUCED PROCESSING COSTS © REVENIE. CREATES NEED FOR APPLICKTION SOFTWARE.
i E . : .
> em— R SIGHIFICANT NeW raxer vm SERVICE auxzwx.
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TECHROLOGICAL DATE

. . TABIE B (3)

SIGNIFICANCE .

BEDUCED TRANSMISSION UNIT COSTS -

| STAGE OF PRODUCTIVITY . o
“IRNOVATION DIFFUSION . IMPACT % Slighe . mm:n BASED SERVICE DIDUSTRY .
. : : %% Moderate : °
3 L.E, .
E In'c_:ease in . #kk Yery Importard, . '
Revenue. Capacity PO
\ or Reduced Costs New Generadion
. of Cﬂ'lputiﬂj_
DATA BASE MANAGEMERT : 1968 2 REDUCED APPLICATION DEVELOPHMENT £OSTS." bk ALOKG WITH EXECUTIVE LANGUAGE COMPILERS AND LOW COST ou—Lm mn s-m:m
: . BEDUCED PROGRAM MAINTENANCE COSTS : orrzas HOPE FOR EFEECTIVE TOTAL ““INFORMATION SYSTEMS®,
. COMPUTER LEASEBACR o 1968 3. REDDCED PRODUCTIOR COSTS * TENDS. 10 STABILIZE rzmoczm mrovnmx mrz 10 LONG rm nzm or
. . : LEASEBACK .CONTRACTS .,
_ mfri.nzrs VARAGEMENT 1968 2 REDUCED LABOUR COSTS. NEW SERVICE ¢ * g NEW MARKET FOR mr;sm.mrrs AND NEW SPECIALIZED COMPAMIES.
)  ONE-LINE PROGRAM DEVELOPMENT 1968 1 REDUCED APPLICATION DEVELOPEENT COSTS. . HEW SERVICE FOR SERVICE BUREAUX.
somumz INCREASED PROGRAMMER CAPACITY . .
. . L ]
) bx’sTupunvz DATA ENTRY 1969 1 - REDUCED INPUT' COSTS * TENDENCY TO REDUCE szxvzcs BUREAUX INPUT REVENUE.
"LARCE SCALE INTEGRATED =~ .. 1971 1 ,'ix»:buczn UNIT PRODUCTION COSTS THROUGH Akkk T PROMISES OF MORE INTELLIGENT TERMINALS OPENS WEW MARKETS FOR snm:z-
CIRCUITRY : : ;Afgig COMPUTING AND LOWER mm: €osT jnumux. APPLICATION SOFTWARE
v.nru'g:nms COMPILERS s’o_rrflm 1971 1 -nm_ﬂcsn pgodn&mnc COSTS, NEW SERVICE akk bma_cjmr 'REDUCES' SOFTWARE REVENUES.
© DATA PROCESSING CONSORTIA . 1971 1 ggg;gﬁmg;:gggmm COSTS ‘THROUGH o . REDUCES SERVICE BUREAU MARKET AND OPENS DIRECT. COMPETITIOR,
" DIGITAL DATA COMMUNICATIONS 1972 REDUCTION OF DISTANCE TRANSMISSION COST DIFFERENTIAL WILL CREATE: STROKG

TEWDENCY FOR ALL SERVICE EUREAUX RAW POHER, mmm T0 G0 mum
SYSTEM (I.E. BEﬂ PRICE PERFORHAECE) . .
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- . Most of the technologlcal 1nnovatlons llsted were 1ntroduced Lo :

\ibeneflt the large market of prlvate computer users.~ Serv1ce Bureaux

or suppllers of Computer Serv10es, took advantage of these 1nnovatlons, o

as dld the pr1Vate users., The 1nnovatlons that created the largest
1ncreases in the level of demand were packaged software, data communlcanl
'tlons capabllltles, and tlmesharlng All these 1nnovatlons dlrectly
created new markets. In our oplnlon, the 1mpact of 1mproved hardware

prlce/performance has not been -as s1gn1f1cant in the creatlon of these .

new markets.

The present rate of 1nnovatlon w1th1n the raw power subsegment of‘com--
puter services is belleved to be greater than in. any other segment of the
rndustry. ThlS 1s due to. competltlve pressures and the need to react
qulckly to customers demands. A ba51cally unstable 31tuat10n is most
~evident in those products or serv1ces where many suppllers are market~
ing 1nter-compat1ble services. .In other areas-where the Serv1ce Bureau.
can "lock= 1n“ its customer with software, unlque data bases,’or hlgh
.levels of serV1ce, ‘the rate of’ 1nnovatlon and dlffus1on of new technology
is much more lelsurely and unpressured As EDP Industry Report (Reference
l4) comments, 'as the 1ndustry grows, the computer technology that allows
1t to exist becomes more 1n01dental " The primary. 1ngred1ent 1s serv1ce,

i.e. - "know1ng the customer and g1v1ng hlm what’ he wants"

The emphasls on software development can be. seen from the fact that 11
'out of 25 1nnovat10ns noted were prlmarlly software 1nnovatlons. The.
present development thrust is more 1n the areas related to software than

. to hardware. _Most software_lnnovatlons-were.dlrected;atﬁselllng hardware
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'yby redu01ng appllcatlon costs and thereby 1ncreas1ng the computer mar-
ket sxze.e The extent of the effort 1n produ01ng the software 1nvolved
»lS SO large as to exclude all but companles w1th large;pools of program—

. mlng skllls,labundant flnanc1al resources, and w1despread marketlng

e Cdpablllty. These tend to be the hardware suppllers. Flgure ll,*showsf‘
the extent of software development costs related to other system com~

ponentucosts.

The product1v1ty of the Management Servmces segment seems to be the-,.
least. affected by any partlcular technolOglcal development : Management
consultants tend to be dlffusers ‘and appllers of technolOgy. Thelr
'1nfluence on the rate of dlffuslon can be s1gn1flcant11f they are 1nvolved
‘1n prOJects of w1de potentlal appllcatlon. Managementtconsultants sell
their experience and are as sen51t1ve to potentlal new customers as are
hardware suppllers. The level of demand for consultlng 1s dLrectly
' related to the’ general level of dlffu51on of . computer technology w1th1n
the 1ndustry. As such,‘the growth of management serv1ces is an 1ndlcator
of the'rate of dlffu51onfof computer 1nnovatlons.- Educatlon serv1ces .
also are not affected s1gn1flcantly by any one technologlcal 1nnovatlon._
'Thelr revenue capac1ty and thelr level of demand 1ncrease w1th every

new technologlcal 1nnovat1on_1ntroduced;
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|

| .r RATE OF TECHNOLOGICAL INNOVATION - - S
.The pace of technologlcal 1nventlon w1th1n the computer 1ndustry 1s
%overwhelmlng. ‘No sooner has one suppller 1ntroduced an 1nnovatlon than |
’oanother suppller 1s offerlng smmllar 1tems w1th 1mprovements.~ The ch01cei\?
~ presented to users is. staggerlng ' The rate of lnnovatlon may now be :

actually holdlng back the dlfquLon of technology. In many cases, users
'_have 31mply delayed purchasmng dec1smons because they feel new technology

_1s soon to be 1ntroduced obsoletlng the technology they have before

‘them. Another factor retardlng the dlffu31on is the "3rd party leasmng“
.bu31ness. :Because it is prlmarlly a f1nanc1al servmce, lt is excluded

from thls study, but 1ts effect in retardlng dlfoSlon may be smgnlflcant.

. _Thls may be a Stablllty factor lntroduced 1nto a volat:.le ;Lndustry

A measure of the rate‘of“innovatlon'wlthinvthe.CBSI is dlfficult," The
.“average age of capital" approach reqhireS‘a detalled analysis'of’all'

- major serv1ce bureau 1nstallatlons. The beneflt prov1ded by the answer -
nmust be greater than the cost in- obtalnlng 1t We have therefore not

_trled to quantlfy the average age of capltal in thls study.

Other 1nd1cators are avallable that do provrde a measure of the diffusion . l

of 1nnovatlon w1th1n the lndustry. A measure of the market penetratlon.
of 1nnovatlon or dlffus10n is perhaps more meanlngful than the rate of
1nnovatlon 1tself.. Typlcal dlffuslon 1nd1cators are growth ln number

. of computers, :anrease :Ln computer cap:.tal expendltures (J. e.~ - equlva*

lent rental costs), growth of computer consultlng revenues.
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?1F1gure 12 presents a. graphlcal measure of some of these 1nd1cators.
'Ind1v1dually, each of these measures may be questloned.- Thelr value

is that they con51stently pomnt towards the same. trend, an approx1mate.

’measure of the rate of technologlcal dlffu51on.'ﬁuu

Figure 13 relates Canadian:performahce.totether,ceuntrieéi
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.v FUTURE DEVELOPMENTS -

‘Table 8, the table of technologlcal 1nnovatlons, 1ncludes develop—

ents that w1ll 1nfluence ‘the foreseeable future. These are 1nnova~
tlons that are in. the flrst or early second stage of dlffus1on. ~Br;ef .
comments are - 1ncluded on the chart However,_some*of.the slgnlfrcant'\

.1nnovatlons deserve further dlSCUSSlOD.

1. Vlrtual Memory (#)

ThlS technology is now belng made‘avallable on small and-medlum-
s1zed computer systems. The 1mpact Wlll be to reduce capltal costs
to Servmce Bureaux and allow them to more ea51ly enter the Remote
. 'Batch and Rair appl:l.cat:l.on areas. In the past’ s:.gn:.f:.cant .cap:l.tal |
| was requlred for addltlon computer main memory smze for resmdent
-ysoftware to handle terminal appllcatlons. Vlrtual memory Wlll allow
remote appllcatlon software to "float" in and out’ of maln storage

as requlred rather_than be resident.

There are- two notable dlsadvantages to the use of vmrtual memory.

a. It tends to utlllze extra computer cycles and hence adds
to cost ‘ '

b. It tends to tie up computer capacity.
With the contmnulng 1ncreases in computer cycles per dollar and reduc—.
tions in cost per blt of nmemory used however, we tend to feel that
the freedom of des1gn that the concept 1mplles 1s of more value than :

. _ these.temporary constra:l.nts : :meosed-on ,current- hardwar_e.




‘in effect increaSing the revenue capacity of their suerVice at a f‘

speCialiZe by application, such as wholesaler billing systems..

They Will tend to fill their present excess computing capaCity, and

| Page\36.

N

Thus, SerVice Bureaux’ Will more fleXibly utilize Lheir equipment,-

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

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

mode to remote processing.

,On—line'Program Development (#)

This capability reduces labour costs in writing and testing computer_

programs. ProductiVity increases of up to 600% (average 2006) arer

reported with a capital cost of implementation 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 developm

~ 'ment more Widespread We foresee extenSive difquion of this tech-

" nology. SerVice Bureaux and software development firms can take
advantage of this innovation to reduce labour cost, increase the pro-

:grammers revenue capaCity or increase profits.

Executive Programming"Software‘and-Data"Base*Management,Software (#)
Together, these alloW‘reduced labour costsfin 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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".allow1ng lmprovements and addltlons to be made less expensmvely.

lj'Thus, a relatlvely small capltal expendlture tendlng to be in the
form of a monthly lease cost, Wlll provmde slgnlflcant labour pro—i
,ductxvmty lncreases ‘to all users, 1nclud1ng Servlce Bureaux. Ser—

vmce Bureaux systems and programmlng personnel wlll be able to 1mple-~

b ment appllcatlons at lower cost thereby 1ncreasmng thelr capacmty

to attract more revenue or to lmprove Servmce Bureaux proflts by
staff reductlon. In the Canadlan market place, savmngs nay be passed‘f

on, to the cllents to lncrease market penetratlon._;-f‘

_‘Such software products Wlll contlnue to be’ supplled by hardware
‘suppllers and large lndependent software flrms. Slnce programmlng

} w1ll become easler, i. e._~ requlre less technlcally tralned program-<

mers, the demand for custom developed software should proportlonately

-decllne. Non-custom or packaged appllcatlon software services wlll

flnd .that thls 1ncreased programmer productmvmty w1ll beneflt com-

puter users more than themselves and w1ll tend to reduce thelr revenue

I

capaclty by_redu01ng market.slze.-

_‘Mini—COmputers

The entry of‘mini—computersfinto commerclal‘applicationdareas‘brings

users reduced operating costs and offers Service Bureau customers an -

falternative method of processing.'fcompetition'willfforce'Service'

Bureaux to lnnovate, to reduce prlces to the user. whlle malntalnlng
profltablllty, or. suffer loss of revenue. The capabllltles of the

Servmce Bureaux to reduce prlces profltably,_are constralnod by

| thelr technlcal skllls, the prlce performance capablllty of thelr
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fhardware,-and thelr present prorltablllty. The general 1nab1l1ty

\'to overcome these constralnts could cause a slgnlflcant reductlon-

in Serv1ce Bureaux revenue, perhaps as much as lO% by 1985. 'The“

'Qmajor Serv1ce Bureaux to feel thls squeeze w1ll be the medlum—slzed‘

"1nstallatlons offerlng monthly batch transactlon process1ng on non‘\~

‘"wrltten—down".equlpment

Mlnlvcomputers w1ll create 1ncreased market smze for software,.

management and educatlon servmces, proportlonal to the extent of

'-dlffu51on, Wthh probably Wlll be up to about 55% of. all: computers A

'}and to 5% of computer hardware revenue by l980.j (Reference l8)

q

Fac1l1t1es Management

.Thls is an excellent example of soc1al 1nnovatlon. It‘is'a fairly

new serv1ce in Canada that is desmgned to reduce cllent dlrect and

'1nd1rect computer operatlons or capltal productlon costs. It<takes

advantage of economles of scale by spreadlng costs of hlghly skllled

technlcal people over a number of computer sltes,,and by-reduc1ng.»

unlt costs of such 1tems as computers, 1nput servmces, overhead

programmlng, etc. Through better utlllzatlon and by obtalnlng lower

costs on supplles through 1ncreased purchas1ng power, economles are

effected.

lefu51on is llmlted by user uncertalnty in such areas as extent of

user control suppller flnanclal stablllty, and loss of talented

°1n—house computer personnel These factors w1ll tend to’ slow down

the growth of thls 1nnOVatlon.-



.. Dlstrlbutlve Data Entry :

pThls concept transfers the p01nt of data capture of computer readable'
-:1nput to the orlglnator of the data hlmself As a byproduct of d01ng
" the jOb 1tself, computer readable 1nput 1s produced Slnce key entry

departments usually constltute about 25% of labour costs,.thelr reduc»‘

tlon or replacement constttutes s1gn1f1cant cost sav1ngs.‘

Technlques 1nclude optlcal character readers whlch w1ll read type—
writer or handwrltten data, and on-line or off llne termlnals Lhat

are part of a computer'based appllcatlon.- Thls is a-magor trend-

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

‘offerlng these servlces 1f they hope to remain competltlve in the

future. Although dlstrlbutlve data entry could reduce present 1nput

servlces revenue, 1t presents a greatly expanded market for the CBSI.

~Large Scale Integrated Clrcultry

This circuitry comblned w1th electronlc memory probably constltutes
the much promlsed "fourth generatlon“ of computers. The.unlt cost

sav1ngs assoclated with LSI w1ll prov1de 1ncreased proflt or, at

,ex1st1ng levels of expendltures,,a s1gn1flcant 1ncrease in- revenue

capaclty. These product1v1ty 1ncreased w1ll be 1mportant to the

Computer Serv1ces segment, ‘as have otherogeneratlons,of computers.

 The w1der appllcatlon of thls technology 1n the area. of “1ntelllgent

termlnals" w1ll also have an effect on Computer Serv1ces revenue._3

(]

Ati nxnmplc e shnwn nhhnmnr1rn{lv in Ficdure l4._..
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' AThlS type of remote process1ng w1ll be typlcal of the trend in Serv1ce
jBureaux.- By l985 the Remote and Ralr appllcatlons subsegments w1ll
' be a slgnlflcant revenue producer, estlmated to account for 60% of all

Computer Serv1ces revenue.,;_

~ Th..“fourth generatlon" of computers w1ll also dlrectly 1mpact Soft»

- ware Serv1ces. Present operatlng systems software w1ll llkely be

hardware orlented that 1s, the executlve operatlng systems, com—
pllers, communlcatlons software, utllltles, etc., w1ll be cons1dered -

part of. the c1rcu1try A ThlS w1ll prov1de 1ncreased performance to the

‘users, but will tend to ecllpse the operatlng systems subsegmentsn

of Software Serv1ces.

. As thlS subsegment is almost entlrely controlled by hardware suppllers,

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

try.

Data Processing'Consortia

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

data processlng 1nto one mutually owned faclllty._~itltakes'advantage

- of the economies of scale to prov1de a lower unlt costs processlng

and permlts dlrect entry 1nto the computer services segment. -User

- consortia could become strong competltlon to- ex1st1ng Serv1ce Bureauxa

They could offer the beneflt of thelr own user experlence to others,‘

low cost computing, flnanclal stablllty, an 1n1t1al base load of work,

and mnture mannqement. The Fnrmnl1on oF these cnnsortin ‘will be con=~-

.uLlalnnd by dilfiouLLeu in Jiudjnu uuithJe pdanﬂJu, high UUHLH Lty
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convert from thelr present systems; and a lack of profltablllty

in the Computer Serv1ces segment For these reasons, entry of data :

processrng consortla 1nto the Computer Servmces segment 1s not expec~~

ted_to*be significant.

Perhaps more slgnlflcant to the Serv1ce Bureaux w1ll be consortla'

of present Serv1ce Bureaux users, merglng thelr requlrements on to

-a mutually owned and operated computer system. ThlS would prov1de

them with lower capltal operatlng costs and dlrect control of thelr,

spe01allzed processrng.v If a trend in this. dlrectlon developed the

1

Serv1ce Bureaux would lose s1gn1flcant revenue. Among those who are

now Servrce Bureaux users who could take adVantage of thlS type of

‘ consortla are munmcrpalltles and rural dlstrlcts, school boards,_,

hOSpltalS, ass001atlons of professronals, 1 e. - accountants, lawyers,
englneers,yand unlon,co-operatlves. The above list of users now
accounts for as much as lS%.of all‘Serv1ce_Bureaux revenues. Theidifn
fusion of this innovation.is constrained byftherpolitical_dlfficulties
in bringin§~numbers of:parties together._”HoWever,'the_incentive‘of re-
duced cost. to supported organizations shouldfhelp'reSOlve these diffi-
culties. We foresee s1gn1flcant loss of Serv1ce Bureaux potentlal |

revenue to 1985 as ‘a result of thlS lnnovatlon.-

.Appllcatlon Compllers

sAppllcatlon compllers w1ll 1mpact Software Servmces most slgnlflcantly.

By 1985 they could account for 50% of Software Serv1ces revenue whlle

substantlally reduc1ng the subsegment S prOgrammer employment 1n

Canada. Appllcatlon compllers W1ll also have a negatlve effect on.

Educatlon Servrces .as the technlcal need for "know how" reduces. Sys4 ‘

tems w111 be 1nstalled by users themselves.‘




- Page 42

- Skilled employees of hardware.suppliers who are‘replaced by automa-

'tlon in the computer manufacturlng process, w1ll llkely be offset
in number by other Skllled personnel developlng 1ndustry orlented

’appllcatlons compllers. We can expect to see a contlnuous 1ntro-

?3ductlon of 1ncreas1ngly more s0ph1stlcated appllcatlons comprlers-

'.between»now and 1985.‘ They w1ll s1gn1f1cantly reduce user's labour

10,

costs and 1ncrease the market 31ze of potentlal users by greatly ;

reducing development costs. It w1ll allow Servmce Bureaux to reduce>

costs or lncrease thelr analysts revenue capaclty. )

Digital Data Communlcatlons d

. The appllcatlon of thlS new communlcatlons technology will result in

hlgher quallty and .in lower cost data transmlss1on. " The extent of
the cost sav1ngs, Wlll dlrectly determine the extent of addltlonal
data transmltted. With all computer appllcatlon trends p01nt1ng
toward more use of communlcatlons fac1llt1es, the cost of communlcanf
tions becomes one of the most 1mportant future:technologlcal factors
impacting computer'usagetgrowth in.Canada, Many aﬁplications are

preSently economically unjustified‘because of the preSent high~costs

of data transmission. This is partlcularly srgnlflcant in Canada w1th

its unique1populati0n-geography.; Without lower cost communlcatlons

»facmlltles, Canada Wlll lag behlnd in taklng advantage of the full

productmvrty beneflts of computers.l However, if these lower cost

fac1llt1es are not made avallable in Canada, Canadlan users w1ll un-

cdoubtably take advantage of the fact that most large Canadlan centres

are wrthln short reach of exlstlng, much lower cost U S.‘communlcatlone

networks, and proceed to de51gn computer-communlcatlons systems u51ng
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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.~

Ty

“The installation‘of’afnationalw"paCket switching".digitalzhetwork
~ would provide transmission costs that were primarily dependentl5

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

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

switching network and the-relatively small direct financial-return‘

to the communications supplier, ‘will make the installation of this '

type of faCillty, by a profit oriented common carrier,'extremely
unlikely (espeCially a predominantly U‘S. controlled common carrier‘
who would receive the data transmis51on revenues diverted to 1t

by Canadians who did not have their own networks)

~Our intention here is not to recommend-what.facilities should be

vailable, but'tofemphasize-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_transmiss1onvservice, The subject is; amply covered in "Branch-.

ing Out". .The implications to the CBSI'of a Canadian~Network are

substantial, but the probability of a packet SWitched Canadian net-»

work by 1985 is rated low.
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‘l. 'The .Computer Utility ‘ _ _ . | ' o |

In the foreseeable future, looms the poss1bility of the computer

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

_involves manipulation of user data and the. skill of. the user.ivfhe»

dependence on speCialized, responsive, individual serVice suggests

Nthe 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 keylfaCtor in computing is data. Efficient procesSing demands
Lhat large data files be located at the computer site.: This raises

the question of data confidentiality and phySical data Security; We
recognize that- data security is not a problem peCuliar to a computer~ :
utility - this problem is as prevalent for an in-house installation.
Would_privatefcompanies entrust the utility with all.their'data'or
would they-keep_"sensitive"_data'in-house? lThe probable-needlto_physicall
separatefdata 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, they Will

-probably still~use an invhouse'fintelligent terminal".to process "sensi—

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

.process1ng can be run on the utility, the finanCial incentive to use the-

utility~rather than on total in—house computers couldgbe greatly reduced.

until confidence in the confidentiality of. remotely stored data can - meet—

‘thé Lest of COnfidénce by the users and sWing the volume of proceSSing R

over to_the utility. -As confidentiality -and physical security of in—_‘

house computer records-becomes of greaterasignificance,;the relative
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- balance of concern could well tlp towards the remote utlllty whereln

the risk of phy51cal dlstructlon may become less because of remoteness

from employees;and better securlty;procedures.

However, the most signlflcant reason that huge computer utllltles may't

“not come to be is the fact that the cost of 1n—house computlng power,

is lowerlng at approxmmately the same rate. Even if utllltles can

prov1de extremely 1nexpens1ve computing power, the cost dlfference,y'

: welghed agalnst the potentlal problems that ex1st ln uslng a utlllty

will inhibit diffusion for some tlme. gTo_the user, the problems of

‘ responSe}fexposure.(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.do 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 largefenough tok

provide,satisfactory price/performance_computing but Specialized3enough'
to know their customers and giVe<them'what=they want.‘ An example of
thls reglonallzed approach is the DATEL network ln use in West Germany
(Reference 20). ThlS prlvate/publlc consortlum of- computer centres and
communlcatlons llnes was started around the West Germany Post- Offlce

and may “be the beglnnlng of a gradual move . toward the natlonal utlllty

by that country.
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. VI SPIN-OFF EFFECTS .

For this study, we have défined "spin-off effects" as'the,creation

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

_trles, as a dlrect result of the appllcatlon of technologlcal 1nno—>

vation- 1n the CBSI.

Some eXamples of this-typerof "spin“offf;effect areg"”

] L

Companies or‘individuais offering_services that involvevsignifié
cant\amounts~of computing obtained from.éerVice Bureaux. Ekamples.f
might be statistical analysis:services,.financial portfolio»manage~
ment serv1ces, tax accountlng servrces, data bank 1nqu1ry serv1ces;'

technlcal 1nformatlon retrleval and dlsemlnatlon servmces and

"bu51ness-strategy services. These w1ll generate addltlonal sale

of terminal equipment and specladlzed_lnputéoutput,"hardwaref.

Service Bureaux involvement in_CATv systems;"The two Way communica-

-tion systemsrwill probably require computer logiC~in~editing, con-

- trol and switching of the two Way_communication, <ComputervAssisted

Learningvhas large potential in the industryfpenetrationaofrthe .
"home" market. Again, 'specialized hardware"sales will be created

for "Television Terminals".

The "Cashless Society" ‘The CBSI are. unllkely to provide the

computer power that the banks w1ll use to prov1de thls serv1ce.

More 1nterest1ng is the probablllty that 1f the "cashless 5001ety

- is adopted - a very large part of the Banklng Industry w1ll become




y_valueoof the 1nd1v1dual,or company~1nvolved._ S - ‘f;_~1

If this re~definition is'accepted then the revenue capacity
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part of the'CBSI That is, 1f computers dld not exlst, would

the "cashless" banklng 1ndustry exist, . At that p01nt in time,

money will become 1nformatlon on the "draw1ng rlghts“ oxr flnanc1al

'future of the "new CBSI" is exceedlngly large. The “cashleSSa

soc1ety“ is technlcally feas1ble today. However, sincelthere
appears llttle advantage to the 1nd1V1dual or corporate user,
1mplementatlon w1ll be delayed untll attltudes change (or paper

proce551ng costs become prohlbltlve)

tsplhhoffs created”as services.to'the Cﬁély;the~services‘development

" effect, are not predictedyto be'great. fThe CBSI makes use of |
.standard'hardware and softWaré products. }Sales of‘terminals;to'
“Service.Bureaux users,:however).willfincrease iniproportionfto:the\markE'
penetratlon in the RAIR appllcatlons and could represent a s1gn1f1-' -

-cant hardware market

.t

A potentlal for lnnovatlve Canadlan_developed termlnal unlts ex1sts,
which could well be stimulated as a spln—off of CBSI act1v1tes. Whlle
much effort is belng dlrected at thlS manufacturlng market by u. S.,A
‘equlpment manufacturers,. the potentlal for unlque valuable termlnal
development in Canada may be favoured in the  CATV segment in partlcu—
lar, because of the relatlvely more concentrated nature of CATV net—

.works»ln Canada."Thls should'contlnue to be a~closely,stud;ed area.;
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. In our oplnlon, thlS CATV development area, because of 1ts newness.
and relatlvely heavy sales penetratlon w1th1n Canada as compared to
.the U. S., represents a current "window of opportunlty" for export

-sales of both services and related 1nnovat1ve hardware.p



PART B

‘THE MARKET




~In the foreg01ng sectlons we rev1ewed technologlcal 1nnovat10n
1th1n the CBSI and attempted to relate 1t to. product1v1ty._ Increases

in product1v1ty have resulted in elther.

- Increased remenue capa01ty by the creatlon of
new. serv10es (e g..- Tlme - sharlng), by better com—-'
' puter utlllzatlon,'or;by 1mprqved labour performance,
- A reductlon 1n preddctlon costs by lowerlng‘the amount
of 1abour employed, or by the reductlon of hardware

and software costs.

Increased .revenue capa01ty results in the capa01ty of the 1nd1—

' - vidual or organlzatlon to prov1de the service belng ralsed The

1ncrease in the actual level of demand depends on.‘

- the size of the market and
- the Sklll of the suppller to sell and

, 1mplement the service.

: o o : o J
Reduced production costs are translated intos " o - ,

- increased profits for the‘entrepreheur;r
- reduced priées to‘the:user;wa

- or a combination of the two alternatives. =



The ‘decision on how the reduced costs‘are to be-apportioned'depends
‘on the competitive factors in the market place and on the prlce sen-

51t1v1ty of the products or serv1ces offered

'VII THE DOMESTIC MARKET

Wlth the foregomng background we w1ll now attempt to relate the

effects of. changes in product1v1ty on the domestlc market 1n.j

1. Computer Services

2., Software Services, and

, . : . | _, '3l‘. Management .Ser&rice,s.

reviewing the followingﬁaspectszfor each segment:

(a) The Market Characteristics
(b) Past Developments
(c) Constraints

'(d)iLong,Terms~Prospectsi

/|V




‘. . Computer Services

(a) Market Characteristics

(1) Industry Profile: There are an estlmated 180 computer serv1ce

E bureaux operatlng in Canada today. They range from small card-
" oriented batch processors caterlng to the slmple needs of small
retallers to very large 1nstallatlons offerlng RJE and tlme—"

-sharlng serv1ces to large corporatlons and government agencmes.
As a segment of the CBSI,_they account for an.estlmated gss_of

the output of the industry. f(Reference'2l)

The majority 'of service bureau customerS«are small to medium-

- sized firms with sales in the $% mmlllon to $lO milllon categor-

.1es. Thelr requlrements are relatlvely smmple and are generally

for accountlng—orlented appllcatlons. ‘

Larger firms who use’computer Service‘bureaux‘may use paokages,

but will normally utilize custom developed programs. Customers in
"this category generally have larger volumes together with more

‘ sophlstlcated requlrements and use the bureau for the Remote

Batch, RAIR or large storage and processlng capabllltles offered;
‘Some customers. in this category w1ll have computers of their own -
and use. serv1ce bureaux as temporary overload facmlltes or to

take advantage of the large scale systems for spe01al progects |

or solv1ng oomplex technlcal problems.
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Services: A wide range of services are offered by the service

“~bureaux. ‘Much of the processing at present is’ done through

C(iid)

(iv)

packages which cater to the needs of the small to medium-sized
users.. The majority of packages, Wthh are - 1ncreas1ng year by
year, consists of accounts receivable, sales. analysis, payroll
1nventory reporting, general 1edger,.and a few sPe01alized
industry packages such as automohile~dealerships‘and stock brokers
applications. Some bureaux also offer systems design, program~

ming and keypunch serVices as part of their serVices to customers°

Competition: .Competition within this segment of the.industry has

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

The "independent“,service'bureaux not7only face competition from

other Service Bureaux, but fromﬁcentres operated by computer sup;
liers, from inehouse‘installationleith excess capacity (e.g. -
Banks) , accounting firms with computeriinstallations, and increas-
ingly from the sale and installation'of more.s0phisticated elec-

tronic accounting machines and mini~computers.

Price Sensitivity: Despite the severe competition, we do not

consider this segment of the industry to be price sens1t1ve.
Price has an influence’when work is developed'initially, but
once ‘a customer has selected a serv1ce bureau, it seldom changes,
even if prices are subsequently 1ncreased. 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 )(

this_is in the:sale‘of raw computer power,zwhere.price is the
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'predominant consideration. Users With their own programs,
files and staff are - ‘in an extnemely “portable" Situation
-and can change from one bureau to another Without any real:

incon_venience o

_(b) Past Developnments

(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;p'However} the concept of a “computer
utility" became technically_feasible‘with'large_computer instal-
lations. :Once they caught the public imagination,'service pureau
companies which went public became the glamour stocks of the specm
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 afhigh 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 1ndustry

‘seemed to have settled down by the early 1970 S. .

(ii) Technology: Serv1ce Bureaux, as a group, have generally taken

advantage of technologlcal changes. Examples are the use of
.more eff101ent data entry methods,'and‘the utiliéation'of later
generatlon computers characterlzed by large memorles,_faster
cycle tlmes, on-line storage technlques and faster prlnters.,
This was done 1n.order to stay competltlve and at the same time
to increase thelr revenue earnlng capacmty. Productmvmty has .
." o ’1ncreased, and the resultlng reductlons in cost were utlllzed
to stabilize prlces‘and-contrlbute toward the not?too-brlght

| profits picture of Service Bureaux,-‘

»As_a,resultfof;economic'growth) service bureau customers and
potential customers felt the pressure for more‘information,
quicker processmng and lower leEd overheads.. These‘factors,

‘ coupled to the aggress1ve marketlng approaches by the Sexvice:
Bureaux, -and a better level in' the quallty of" the service belng
offered have. resulted 1n a sustalned 1ncrease in demand for

“such servmces.

. (c) Constraints

The present constraints in the ‘further development of the service
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hBureau segment of the 1ndustry, ln our oplnlon, conslst# of both £

.technologlcal, economlc and human factors._ The follow1ng are some

‘of these constralnts, not necessarlly in order of 1mportance.

)

(ii)

Technical Skill: Computer hardware (and to some extent soft~

1,
ware) technology has now been. developed to a stage where thelr v

lntelllgent appllcatlon is lagglng behlnd The systems deslgner,
analyst and programmer now has to measure up to a much hlgher level

of technlcal Sklll than in the past in order to optlmlze the

use of the tools at thelr dlsposal

Financial Support: BecauSe'of the'Spotted,funeVén and often '

' unpredlctable nature of the past history of this 1ndustry, inves-

(iii)

(iv)

tors are Stlll hesrtant to commlt the large amounts of capltal

necessary'to take full advantage_of the'pOSSlblltleS.:

Cost of Communicationsiz Although technically'feasible, it is

‘Stlll economlcally dlfflcult to justlfy the. relatlvely hlgh costs

- of communlcatlons Whlch could brlng the full beneflts of a SUlt-

ably large, but remotely located serv1ce bureau to a potentlal
user. Whlle_communlcatlons»costs are relatlvely hlgh, the amount
of use of communications]wrll"remainllow; favouringfregional ser-

vice centres.

The Knowledge Barrier: -Many‘business executives at the decision

making'level still lack the»appreciation of the sophisticated

.technlques avallable to them in the operatlon of thelr buslnesseso

Although they may be famlllar w1th terms such as corporate model~
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llng and flnanolal slmulatlons,land economlc order quantlty

‘determlnatlon and exponentlal smoothlng techndques as applled

_to 1nventory control systems, they do not fully reallze how these
COncepts could be applled to solvmng thelr problems in- these

" areas.,

 User Resistance: ‘There can-be7little doubt’that many'in~house

facilities could be econmlcally replaced by Service Bureaux.
This 1s true not only of computer 1nstallatlons, but also instal-
lations of large electronlc accountlng machlnes, and large key-
punch departments. .Compan;es often reslst ‘switching to Serv1ce ~
Bureaux even when the.behefits ofrthe change ean:clearly.be'
_demonstrated ‘The most frequentlyasited reasonS'are; |
| ‘f Loss of control A
- Malntenance of confldentlallty of 1nformatlon
- Securlty of data |
.f'Reaction time to»speoial requests
.l Priorities‘vis—a—vis other,ouStomersn
. = Lack of backup:facilities in emergencles} and!
. - Stablllty of the Servmce Bureau |
There are other deep-seated reasons whlch whlle they are not
| always overtly stated, are very real in the mlnds of various
| people:" |
: | L o- Management “the prestlge of havmng 1ts
own computer 1nstallatlon
- Staff the feellng of securlty in systems

and_an enylronment w1th whlch\they are

“familiar -
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- Data Proce881ng Manager. the prestlge of

' managlng and controlllng an 1nstallatlon'

and staff

Long ‘Term Prospects

The 1ong term prospects of the Serv1ce Bureaux, in splte of the
foreg01ng, seem assured The constralnts w1ll gradually be»
removed: Technlcal competence w1ll 1ncrease, flnanclal

support will be made avallable-as the 1ndustry matures, communi—_

‘catlons costs w111 hopefully w1th the co- operatlon of the Gov—-
‘ernment and the pr1Vate sector be reduced executlves will become

more knowledgeable ‘with the help of concerted.marketlng and educa-

tlon programs waged by manufacturers, Serv1ce Bureaux and consult-
ants; and users re51stance w1ll gradually glve way to a more ratlonal

approach by sheer economlc necess1ty.

Although profits.have not been significant~in this industry, they
appear to have stablllzed to the pornt where entrepreneurs are -

confidently predlctlng reasonable returns in the medlum-to long.

_term future. - The growth of thlS sub=~ segment of the CBSI is pre-~

Venes,

dicted: to move from. an estlmated $133 mllllon in 1970 71 to an estl-
/‘-"\—;_ S

mated $436 mllllon by 1980 (Reference 22), and increase by -3.85

times. The estlmated revenuessegments are shown.ln-Table 15.

If services (not in existence at present)'such-as-computer,utilities

and_the,"cashlessfsoCiety?'become realities.bY’19851 and their reve- )
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,. . nues are categorized with this segment of the CBSI, computer

" services mifghtTWéll:'becdme_ the eééhbmié_ giaht of the’ Eig.htie‘s._i




" ACCESS : . © | REMOTE

'METHOD|| LOCAL = | REMOTE | ACCESS"
~ BATCH BATCH  |IMMEDIATE

RESPONSE -

|APPLICATION

(RAIR)

RS I |

TOTALS

RAW POWER 4% | 202 | 10% 342
TRANSACTIONf 20% |  25% . 102 559
I
DATA BASE ! 22 .| 3z | e 11%
paea T e RPN
TOTALS - | 26% | 487 | 267 100% -

TABLE 15
ESTIMATED PERCENTAGES OF 1985

 COMPUTER SERVLCES REVENUE
' (EXCLUDING INPUT/OUTPUT SERVICES)

SOURCE: - TS&A
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‘ Software Services

”'(a) Market Characteristics

"3(i)“Industry Profile}\"tThe-softwarefserVices'segment othhe5CBSI}

L w1th a total annual revenue estlmated at between $5 mllllon
and $10 mllllon, is largely domlnated by computer manufacturersn
The majority of_operatlng systems software,,appllcatlon packages,v
~ and higb—level 1anguage-packages‘are imported, mainly from the
‘U,S. eThe number of Canadian.companies engaged in supplying -
software services as a maior part of their busimess isvestimatedv
' - - at between 25 and'35 1but if other subpliers such-as c0mputer |
. | | serv1oe bureaux, hardWare manufacturers and management consulw.
tants are 1ncluded the number could be between 200 and 250
(Qeleqence 20, |
iEntryklnto this business does.not need higbbinitial capital.
outlay and'no~special qualifications are needed; As ‘a result,
' manY'firms were, and~can_stiil be.started by agfew_principals |
.with'backgrounds in systems design~and programming. However,
in .oxder to compete successfully in thls project—orlented
business with the establlshed firms, . they need- to be more than

just average in skill, creatlvrty and3sales ablllty.

The work.produced by Canadian software houses have been of a
. conslstently hlgh .quallty, and in our oplnlon, is. second to
none. The Sklll and productmvmty of Canadlans engaged in this

- type of_work ‘can- stand comparlson'w1th the besteanywhere.
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©(did) Serv1ces- Suppllers of software serv1ces are often called upon

,to complement a company S own staff. temporarlly on an - “over-‘

load" ba51s. ThlS could ‘happen when the company is faced w1th

a major convers1on progect and does not have suff1c1ent people
to achleve the des1red results w1th1n the tlme spe01f1ed.f Thelr '
”maln emphasls is, however, on the development of operatlng sysw.

tems software, appllcatlon packages, (e g. -«the automoblle

dealers or the stockbrokers packages) and the. development of

custom programs tailored to a partlcular customer S needs.

The prlhcmple stages in. the 1nstallatlon of a new computernbased

'system may be broken down 1nto.

|

—_FeasibilityAstudy‘

- Systems des1gn

- Programmlng, whlch con51sts of

~cod1ng and testlng, and

'—Algplementatlon whlch con51sts

~of 1ntegratlon wmth other programs in

the~system,_and parallel run -

Although a supplier of software serv1ces is technlcally only

concerned w1th the programmlng phase, more often than not he

'w1ll part;cxpate.ln,the.precedlng and succeedlng phases.of the

work.
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(111) Competltlon & Price Sens1t1V1ty Whlle the c0mpet1tlon in the

software serV1ces segment is not as marked -as 1n computer ser-*
v1ces, 1t-nevertheless.ex1sts.- Computer manufacturers, manage~

ment consultants,'computer serv1ce bureaux, and‘lndependent

"free-lancers" w1th negllglble overheads all compete in the same .

“‘_llmlted domestlc market for custom programs and package developm

ment.

Contacts in the data prOCesslng 1ndustry are a valuable asset

’dln obtalnlng asslgnments. The prospectlve cllent-wlll however,

base his ultlmate dec1slon on the reputatlon of the flrm and

1ts.people; Experlence 1n a partlcular appllcatlon or a’ specm-

fie programmlng language,~the abxllty to produce work of hlgh

'quallty,"and the ablllty to complete an asslgnment on tlme are .
valuable references. Prlce, although an 1mportant factor, plays

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

-not conslder this segment of the 1ndustry to be price sensltlve,

: : ) e o S '
but rather quality and service sensitive. Users of software
services seek first to determine the experience and competence

of the persornnel contracting and consider price secondary.

: Custom programs are normally costed on a man*hour ba51s .

and contracted for at a flxed prlce. Custom programs belng
developed for a spec1f1c user may, howeVer, be found to be
useful fox other potentlal users in the same industry. Wlth.
some modlflcatlons, they may evolve 1nto appllcatlon packages."

In such a case, 1t would not be- unusual for the software house,

to agree5with-the or;glnal~customer towspl;t the development‘
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. S .cost Depend:.ng on the arrangements made, ownersh:t.p of the
:~package may rest w1th elther the software house or the customer,
Z'and further arrangements would then be agreed on- regardlng the

' revenue ‘derived from the use of the-programs by:others.

¢'Development'of application*paékageshusually requlres a substan—~*
tial flnanCLal commltment . Because of the lack of capltal
lresources in the average software flrm, thlS type of develop—'
ment is" normally undertaken by the computer manufacturers, who
,domlnate thlS aspect of the market It is too’ expen51ve for

,_"1ndependents“.to-compete.'

. V(.b) Past DeVelopments o

(i) Industry ﬁroblems- Whlle there is no marked shortage of analysts‘

~and programmers w1th average SklllS, there is a serlous lack
of such peOple with outstandlng creatlve and technlcal talents.
Personnel is relatlvely expens1ve, resultlng in correspondlngly
-high software aevelopment costs.t ThlS segment of the CBSI is

.also noted for the relatlvely hlgh staff turnover.'

The demand"for.software services;and software development pro—. .
’ﬁects.fluctuatesiin’sympathy.with the_general:mood'of’the_coun—
try's.economy.A,Businessmen areyprone to_"make:do" with exist-
' . . ing .syste_’ms, and to postpone deve'"lopment-projects during periods

| | of economic uncertalnty. -As . 1n other project-orlented 1ndustr1es,
* there always looms the problem of a constant revenue flow.

C

Because-of'thehrelat;vely_llm;ted Canadran~market_for;general_f
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_and'specialized applications.softWaredpaCRagesfiand’the high

cost of development’andfmarketing"theSe_serviceS'and~products,. -

this industryjhas not been exploited to its maximum potentiai

on the domestic market.

The average software supply flrm, because of 1ts llmlted capltal

resources, s1mply cannot afford to develop packages on. the

|
i

speculatlon that a potentlal user or. buyer may eventually turn;

'thls expectatlon into cash

Technology: lThe'most significant technologicai innovations effect

ing‘thehsoftware services_segmentfof:the CBSI‘in‘recent-years,
in aﬁprdximate.chronoiogicalﬁsequence,‘have heenﬁ | |
| h— Multi—programmrngriﬁ |
f‘Operatingfsystemss
- The‘COBoL'compiier
:.;vPackaged appllcatlons
‘e Data communlcatlons _>
quxecutlve-programmlng languages -
(such as‘Mark'Iv, GiSIiIf;'l
- Applicationsncompilersy and .

- On-line programming

Although all these'innovations originated in:thchlS.,‘the“dif—

~fusion of technology to Canada was qulte rapld “In our oplnlon,

Canadlan software flrms have avalled themselves of these developm
ments to the extent allowable by the comparatlvely llmlted dom—f

estic demands and relatlvely thln computer populatlon.‘
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. We also:helieve that..as a result of these technologlcal 1nnova- '
'-tlons, product1v1ty in the software serv1ces sector of the CBSI |
“has 1mproved but perhaps not to the same extent as in the U S.
~with their conslderably larger market for software serv1ces and ,:

H.thelr much larger number of computers 1nstalled

(¢) Constraints’

.Thewfactors\outlined.aS.industr§‘problems~underuﬁPast_oevelopments";
namely: | | | |
»% Shortage.of outstandlng.creatiVe‘and'technical talent
- Relatiwely hlgh'perSonnel:costs o
- ﬁigh ratepof-staff;turnouer-fa:
= Dependencevon economic.climate
- Lack of'regular cash flowJA |
- himited_domestic marketmsize.
- High cost ofhdewelopment and‘marketing
- lelted capltal resources |
continue to act as constralnts on the further development of thls

segment of_the CBSI.:f

In addition, three other~constraints are worth noting~
- Prox1m1ty and access to computer hardware manu-~
facturers are 1mportant for the development of.
certaln types of software where the software has
‘an 1nt1mate and dlrect relatlonshlp to hardware:

technology. Examples of thls are in the areas -

: of_operating;systems-software-and communrcatlonsp
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winterface sdftware. As we do not have any major'

'Canadlan owned and“controlled computer malnframe

manufacturlng fac111t1es (and there appears to. bed

no prospect of thlS changlng 1n the foreseeable

e future), Canadlan software flrms are at a severe\

dlsadvantage v1s-a—vrs thelr U. S. counterparts

the

the

all

and

for

are

in thls respect ThlS 1is one of the 1mportant
':factors explalnlng the U.S. domlnatlon 1n one of

key areas-of software development.~

- Many proven software packages, developed at substan-

‘tial costs, are available,zbut are restricted‘to

) R S : .- /._ ) Y . "
Canadlan~market due to major~d1fferences.1n over-

.systems concepts and requlrements between Canada

other countrles. Payroll and banklng packages,

1nstance, requlre major modlflcatlons if they

to be adapted.for use ln_other countrres;

-Packages (which generally are‘deVeloped for a parti-

cular typefand size of'computer) find'limited‘applica—

tions on thevdomesticumarket Which consists of a pro-

llferatlon of dlSSlmllar 51zes, types and famllles

of computers.




. . (d) Long Term Prospects : .-

Some of the problems touched on when dlscus31ng problems of the

software serv1ce 1ndustry, partlcularly the lack of hlghly skllled

personnel hlgh rate of staff turnover and hlgh personnel costs
are also belng experlenced by other computer users.. For these
reasons, we can foresee an . 1ncrea51ng trend for users to supplement

thelr ln—house staff w1th outs1de hlgh level software expertlse.

v

:The advent of ‘the "naked mini":(low priced mini—computers:with
'llttle or no. software accompanylng 1t) has substantlally lncreased
- the poss1blllty'of partLC1patlon of software flrms in the develop!
;fment of appllcatlon compllers, custom and packaged programs for»

.these machlnes. Manufacturers of thls class of computers appear

to concentrate on sale of hardware and do not seem 1nc11ned to get

_lnvolved in extensive software.development.

The Canadian software serv1ces lndustry has the talent and ablllty

to part1c1pate in the growmng needs of the computer 1ndustry.- In

order to do so, they should attempt to"»
u - Obtaln contracts w1th U S manufacturers of ter~‘~'
V"-; mlnalS'and other:commun;catlons hardware.to develop

the\interface‘software:needed;n

- Obtaln flnanCLal support for development of appll—"
catlon packages whlch market research shows to be

viable ‘in Canada, appllcatlon compllers, hlgh level
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‘x;;wwwm;;,.; 'eXecntiye‘languageSi-épd packet switching software.

'AnalySts and programmerS>Wili have to be snitabiy~equipped withia
hlgh degree of technlcal expertlse 1n order to meet these requlre—

‘ g p
ments. The 1mportance of custom programmlng as 1t 1s know today w1ll_'

'decllne w1th the emergence of powerful hlgh level executlve program~

mlng languageS'and appllcatmon compllers. These software alds will
requlre a level of appllcatlons competence and maturlty greater than

that of today 'S programmers and analysts.

Due to the yery substantial grthh predicted‘for the~Canadian com~

puter populatlon, the domestlc demand for software serv1ces Wlll

'1n our oplnlon, grow at a correspondlng rate.

X



. 3. Management Services

‘(a) Market Characteristics"f

(1) Industry Proflle.' The management serv10es sub-segment of the -

’CBSI accounted for an estlmated $l0 -6 mllllon 1n total revenue

for 1972 (Reference 23) The 1ndustry con51sts mainly of

: gCanadlan flrms or afflllates of 1nternatlonal flrms wmth Canan‘
'dlan autonomy. The Canadlan Assoc1atlon of- Management Consul;'
:tnats, the formal professlonal assoc1atlon in - Canada, has
l3;member frrms (1972) of whlch 10 are consultlng arms;of,firms
of Chartered Accountants; -The»AssociatiOn estimates that its
member flrms accounted for 80% of management consultlng in
Canada. The Assoc1atlon s members aggregated $22.1 mllllon in
gross bllllngs 1n 1971 of Wthh $4 3 mllllon was in respect

of "computer appllcatlons" (See Flgure 1e)

‘The number of firms supplylng computer—related management ser—

‘ . vices is dlfflcult to estlmate. In addltlon to the 73 offlces

of the CAMC member.flrms, other organlzatlons, such aS‘flrms.‘
.specializing in cdmputer'consulting, SOftware‘firms,~computer
and other hardware manufacturers, and computer servmce bureaux

all supply management serv1ces to a greater or lesser degree.

Users of management services embrace all levels-of government
non-proflt organlzatlons such as hospltals, educatlonal 1nst1m

tutlons and trade a55001at10ns, and all sectors of prlvate Co
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v,'lndustry 1nclud1ng the resource 1ndustr1es, manufacturlng and

(ii)

ithe dlstrlbutlon 1ndustry.

The 1ndependent consultant 1s frequently called 1n by a. comm
pany who is cons;derlng the use of computers or data centre
services for the first tlme._ In such cases, the consultant

would assist.the,company'S'management in the evalnatlon of .

the alternatlves, selectlon of equlpment or a service bureau,

and then probably contlnue to de51gn ‘and implement the system.

The larger a551gnments usually come fromtcompanies who already

‘have 1nstallatlons of thelr own and- w1shxto upgrade thelr

. hardware and/or software, oonvert ex1st1ng systems, or to

undertake aanew~or special development progect.

- The present level of quallty of service prov1ded is of a. hlgh

_standard, and" 1n our- oplnlon, Canadlan management consultants-

can hold their own,lnternatlonally.

' Government, institutions and private industry use consultants.

for their computer personnelg"overload“;reguirements or for the

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

jective:and‘impartial}judgement_inﬁrendering,their gervices.

Services:. Management Serv1ces, as 1t is related to the CBSI,

' may be summarlzed as follows.fp
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AStudies} FeaSibility, effiCiency, security

_EValuation-and Selection-' of computer hardware,"

software, and serVice bureaux

Systems Analysis and Design

: Implementation Proyects. systems implementation"

and conversion, progect management, and "turnkey"

projects

* 'Facilities Management: a relatively new setrvice

in Canada ‘ . ' C _d' S .‘_. N
ﬁducation: primarily Of‘management personnel in the

:areas of data processing appreCiation and techniques
and application of management sc1ence techniques‘

Personnel Placement-.-of”data.processing personnelj"

(iii) Competition-and.Price Sensitivity:. éonsultants‘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 of work awarded to
foreign'independent consultants-to be significant._ Equipment
manufacturers and distributors supply producteoriented manageé

ment serVices either as part of their marketing activities or

- in the form of systems analySis, deSign, and implementation.

'Computer serVice bureaux and software firms likeWise compete

against management consultants and 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



. The reputation ‘experience'and;competence of‘thedconsultant and

the. abllltles of the consultant s staff are prlme factors
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Areas 1n Wthh the management consultant has a- clear advantage
“are feas1b111ty studles and equlpment evaluatlon and selection,
'where management mlght prefer the obgecth;ty and 1mpart1allty

_of an unlnvolved party 1nstead of relylng on’ a manufacturer s

proposal the objectlve of whlch is to sell hlS equlpment.~

when purchasrng consultlng seerces.A f

The majorlty of the CAMC members are'"departments" of major
audltlng flrms.' They have an advantage in. that they are known

to thelr audlt clients and consequently do not have to establish

thelr‘credlbrllty.- However, the.audlt staff,~who are dolng 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 ralways agreSSiVely‘~

\persue thlS “type of work s1nce they value the annulty aspect

of" thelr relatlonshlp above a non—recurrlng consultlng pro;ect,
ThlS causes a:certaln amount-of,"clment portabllltyf_W1th1n

the consulting industry. -

Fees for management serv1ces are normally calculated on the man-

.hour basls, w1th a. quoted max1mum fee for a. glven progect. “Fees

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

1ng on the complex1ty of the progect and level of Sklll required
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Except in rare 1nstances where the terms of reference and the

N flnal "product“ are pre01sely deflned and fully documented it

is v1rtually 1mposs1ble to choose a consultant on the bas1s

o of prlce. We therefore do not cons1der management serv1ces~

'prlce sen51t1ve.

(b) Past Developments

(i) Industry Problems .The‘provision of management services in ..

1Canada is a relatlvely young profess1on.- Management consultlng

as it ex1sts today commenced 1n the late 1950 s with the advent
of the appllcatlon of computer technlques to the commerc1al

,env1ronment

While there are no formal qualificationsirequired to become a

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

“easy, the-practitloner of the 1970fs"is generally much'better

quallfled than his predecessors.- Many have-university'degrees

and/or professlonal quallflcatlons, and/or have spent some years

_ w;th a manufacturer or user of«computers. The_early:pract;tlonev

ers, some of whom came from outside of Canada,zwere.COmmonly

referred'tO'as efflclency experts" They created a somewhat

'questlonable 1mage and left an 1mpresslon Wthh is some instance:

could be best described as. rather tarnlshed Unfortunately, som«
of the bad taste of earller tlmes Stlll llngers on, and on occa-

51on, the consultant of today Stlll has to conv1nce the prospec-

‘ tive client’ that he belongs to a dlfferent breed._
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'Except for the area of facxlltles management Wthh for all

1f‘practlcal purposes may be dlsregarded as’ 1nsmgn1f1cant in

;Canada at present, management serv1ces 1s essentlally a progect»
j.orlented 1ndustry | Consultants face the problems of feast or -

‘ famlne and the buslness problems related to erratlc cash flown‘

Whlle the 1ndustry lS sensltlve to the country s. economlc cli=-

f'mate and generally tends to prosper 1n tlmes of economlc bouyanw

) CY.. the point can be made that in tlmes of recessxon and flnane

lcmal C~tr:1.ngency, all sectors of the economy, publlc and prlvate

-wrll seek hlgher effrcmency and lower costs. -Consultants-are

quuallfled to assmst management ln ach1ev1ng these ob]ectlves.j

(i)

- effect of forcmng “+the consultant to keep pace w1th the developw-

. better.' We estlmate, that 1n order to . do thls, a consultant

ments and to 1ncrease hlS“SklllS ln order to service his cl:x_ents1

has to spend up to 20% of hls tlme readlng journals, attendlng

-semlnars and trade shows, product research and in contlnulng

~areas, as. opposed to belng a generallst.;’gl"’

1
i

)..

Technology,. Developments in computer technology have had the-

educatlon., There is. also a- tendency to- spec1allze 1n particulal

In provmdlng management servxces, the consultant acts as an

1nterpreter between management requlrements and avallable

.technology ~ he 1s 1n essence a dlffuser of technology.' hxcept

. in! the areas of programmlng, where hlgh level languages have

made thelr appearances, We do not thlnk developments in technol
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.fogy have 1mproved product1v1ty 1n thlS segment of the 1ndustry
”jper se. In hlS capacxty as a dlffuser of technolOgy, however,:7f
"_'he plays a’ dlrect role in helplng hlS cllent to attaln 1mproved :
ldproductxvmty. Technologlcal developments have also opened up |
.new areas of servlce for consultants - e.g. ~ adv1s1ng cllents

d»as to the relatlve merlts of competltlve hlgh level programmlng

'languages.‘A

Constraints. .

{

'Apart from the 1tems dlscussed under_"Industry Problems" We do not
gknow of any s1gn1f1cant constralnts whlch have theleffect of 1mpedlag

-;the development of management serv1ces._;'

Buslnesses, large and small and all levels of government, are u51ngf
Jre lé/,l

.management servxces at an 1ncreasmng rate (See flble4u~)§- Computerm

’

"based servmces, because of mts hlgh technologlcal content, is. bound

to be one of the feastest growxng sub—segments of the professmon.,

Thls fact alone is sufflclent to ensure the healthy development of

computer-related management servmces in the future.f At the present

rate of growth we predlct that the computer—related management

h serv1ces w1ll exceed $30 mllllon by 1985 (Reference 24)

Canada is rapldly bec0m1ng a part of the 1nternatlonal consultlng

‘scene. The CAMC was asked to co—sponsor the 4th Internatlonal Conn

hference of Management Consultants ln Copenhagen ln 1972. he.AsSOCé
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: atlon was the co—sponsor of the lst North Amerlcan Conference of
“7aManagement Consultants, held in New York ln January 1972, and w1ll

}agaln co-sponsor the 1973 Conference. E

~The 1972 Annual Report of the CAMC noted that "Member flrms report‘

a marked 1ncrease 1n export servmces we

'TCanada has the technology, skllls, and people to render management

serv1ces. The country also enjoys the pOllthal neutrallty and

respect of developlng natlons. We can see no reason why Canada

~ could not export substantlal amounts of management serv1ces to theI

trest of the world 1n the future.

.;v.
N




_. _"Qr THE INTERNATIONAL MARKET .

Canada s performance 1n eompetlng w1th other‘country supplled com;
: puter based servrces, determlnes the extent of 1mports used on thed
ndomestlc market and the level of sales 1t achleves in prov1d1ng
serv1ces in other countrles. The dlfference between 1mport ‘and exéort

mlevels is the CBSI contrlbutlon to the Canadlan balance of payments.

We will examine this-performance.uSing'the.fqllowinqieutline:5>q

;' o "‘ <~';f d. '_ ‘the prOJects and serv1ces 1mported

. o ‘ | o ) the estlmated level of J.mports, |
fthe vulnerablllty of the domestlc .
market to 1mport competltlon, and

»the future trend

. For services exported from~Canada; a‘reviewﬂof

’tne market characterlstlcs,
:thé_present constralnts
the Canadrantadvantages;4andf‘

thévleng;term prospeetsy..
For Balance of Paymentsj;anfestimatejOfQ'

.. : P B ‘fth'e»prese‘n‘t'l"eve'lf-; and . SR

the possible future levels
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In all of these major areas, an accurate quantltatlve analysls has

'been lmpos51ble. No 1mport or export StatlsthS are avallable for o

the Canadlan CBSI. We have 1ncluded our estlmates of the present

_level of demand However, we can attach no statlstlcal level of

confldence to these est1mates.;L7:

(a) Import Market

B All segments of the CBSI 1nclude slgnlflcant levels of 1mports._
.'Computer Serv1ces and Software Serv1ces have hlgher percentages

1.of lmports than the Management Servrces segment .

-_The characterlstlcs of the 1mport market are- the same‘as}those

Ajoutllned in the domestlc market

(1) Computer Services:  In the Computer Services segment, Remote

yBatch and Ralr processlng account for almost'all directkimport.
At present, the_value of these-serV1ces;1s-estimated.at‘$3,000,
000. - Raw Powerlapélications such.as:time—sharing and management'
scrence processlng predomlnate but Wlth some Data Base process-
1ng in the areas of stock quotatlon systems and 1nsurance 1nfor»

_ matlon systems.

‘A-The long term vulnerablllty of the Canadlan domestlc market
1s hlgh.' Unlted States communlcatlon costs are already well
below Canadlan costs (they average about 40% less) and

dlgltal data communlcatlon is’ already underway and wrll llkely N



" be in place by 1975 ‘an'd further reduce costs by ‘a factor‘ of .

two. . Thls could create a very s1gn1flcant cost dlfferentlal
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'and attract much of the Canadlan data communlcatlon and any

pbassoc1ated Computer Serv1ces bu51ness. Canada can compete

5]'only by offerlng cost competltlve data transm1ss1on serv1ces

(ii)

g that the whole Canadlan Computer Serv1ces segment represents .

1n Canada.

As well as. lower data communlcatlon costs, United States

Service Bureaux offer s1gn1f1cantly lower - cost raw COmputlng

'power. This is because of lower hardware costs, and thelr

ablllty to justlfy larger, better prlce/performance computer
systens. The reason that Canada has not experlenced greater

levels of dlrect United States 1mport of Computer Serv1ces is

approx1mately 4% of total Unlted States computer services

demand The Canadlan export market to the United: States is

just not s1gn1f1cant enought to justlfy an extens1ve marketlng“

~effort by U.S. firms. The only way to protect thls vul—

nerablllty is’ to allow the Canadlan Serv1ce Bureaux to be as.

price competltlve as pOSSlble. It is posslble that cons1dera-

tion shouldrbe glVen to eliminatingvhardware-import_tariffs

for,Canadian owned'Service'bureauX'(see Export_Market).

Software Services: In the Software Services*segment,-directl

import accounts for an estimated $1,000, 000 or. about 10% of

SOftware reVenue.' We have 1ncluded 1n the estlmate, dlrect

1mport and lease costs of software offered by Canadlan hardware
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'manu«facturlng ‘subsidiaries. : The Canadlan market is partlcula.

vulnerable to computer manufacturer software servmces and they

are expected to become an 1ncreas1ngly larger percentage of .
"total software serv1ces., Computer manufacturers w1ll be placlng tr

"lncreased emphas18 ‘on thelr software offerlngs and 1t 1s an area

where 1ndependent Canadlan software flrms flnd dlfflculty 1n

competlng because of the hlgh development costs 1nvolved Import
‘,‘of appllcatlon packages from the U S. lS also expected to increase

.s1gn1f1cantly over present levels.

(iii) Management Services: The import of Management Services in the
CBSI has.been estimated at $250,000xory}04% of segment revenues.

Foreign management ‘con‘sultants' who possess specilfic‘ skills or,’

experlence, or who are brought 1nto consultlng situations inv
ing Canadian subS1d1ar1es by - the forelgn parent ‘company, represent
the majorlty of forelgn consultlng‘lmports. *The‘Canadlan Managem'

\

~ment Servmces market 1s not consmdered partlcularly vulnerable

to forelgn competltlon and thls level of 1mport can contlnue to

be expected.

(b) Export Market

As with 1mports, all segments do partlclpate in exportlng, but in-
all cases the value of the export trade ls not a Slgnlflcant amount

r ty
&

when-compared to the domestlc revenue. . What perhaps is more. lmpo

is to ldentlfy some of the opportunltles open to Canadlan Supplle

expand export sales.
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- by the cost and . extent of data communlcatlon facllltles.’

export market

(i) Computer Services: The export marketufor'this segment" is 1i
At

kApresent tlme, the Unlted States represents almost the entrre

v, d .
jlli

The basic characteristics"offthe~market'place“are'not‘drastically

dlfferent from those encountered in the domestlc market.

Batch and Remote Access Immedlate Response are the services

‘Remote

prov1ded The emphasrs 1s stlll-on servrce, prlce, and reputa—

tion. Canadian Serv1ce Bureaux face greater problems in SaLlej—

constralnts are:
- high data communlcatlon costs ‘in Canada lncurred
"1n transmlttlng data:to their Canadlan computer
' . R : : ’ B e R o

centres

“ing these maxrket needs, because of their locatlon. Some of these

- high marketing‘(traVelling) costs'required to compete

an a more v1gourously cOmpetltlve market and to estab~-

'llsh credlblllty and reputatlon

- hlgher computer hardware cost, (approxrmately 17%

-hlgher in Canada for 1dentlcal computer systems)

‘contribute to. generally hlgher prlces charged than‘

competltlon

- hlgher levels of 1nnovatlon requlred to offer com—.

petltlve prlces

--'hlgher costs 1nCurred in offerlng hlgher 1evels of

serv1ce requlred to offset prlce dlfferences
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 The est:Lmated level of present export revenue is . $300 000 annx.y-.

or approx1mately .003 B o 1;“ o . X
The maln advantage that Canadlans have competlng in the U S;
:market is lower domestlc labour costs. Thls tends to partlally
offset hlgher hardware capltal costs. Slnce hlgher hardware
Acosts are caused malnly by federal sales tax and customs dutles,
relief from these costs for Serv1ce Bureaux who compete 1nterna—
tlonally, would proV1de a Canadlan advantage. Such a move could_

prec1p1tate a rash of spln—off sub51d1ar1es from 1n—house com-

puter users.,

As the cost of continental data COmmunication“lowers,~the export

of Computer Serv:Lces to the rest of the world becomes more \/1.°
" This would open huge potentlal markets for Canadlan based services.,
Canada s political position’ and reputatlon among other countrles
Would_be a signifidant‘advantagekin;obtaining a largetshare of

any international computer services revenue.

'VHowever, there are'constraintsvto this future.revenue&

- availability‘of.inter—continental,'lowfcost-data“
communications networks“ | |

- who would be the main.users of such networks° On the

_bus1ness s1de, these would tend to be the large multl—‘

natlonal companles whose head offlces are concentrated

‘in Lhn Unnlml nl(ﬂ(‘ﬂ I*uno]m .mrl ~l.1]mn. Cnnnd:u,m .

ﬂhnrn.ol thur huunn hU would bo uanl. In \hu

nulnnllllu nsnun, Nn\nlnplnq UHHHII\UN wunld aeeae
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huge amounts of raw computer power v1a satelllte at a . ‘

fraction of the costs it would be avallable at 1n

vlthelr own countrles.t Another major area could provide»

for- ‘the computer based collectlon and dlssemlnatlon

of s001olog1cal ‘and technologlcal 1nformatlon to all
countrles. Canada would certalnly part1c1pate in these
opportunltles, but 1t 1s not. clear that 1ts part1c1pa-
'tlon would represent a 51gn1f1cant surplus of export

' revenues. | |

¢

ownershlp of satelllte communlcatlons fac1llt1es, Would

‘ . the owners of such fac1llt1es, among them, large multl—-

;natlonal companles offerlng 1nternatlonal computer ser-

vices. themselves,‘allow direct competltlon? If not t

‘_cost of dupllcatlng facmlltles could be prohlbltlve,

political considerations.- Would forelgn governments
allow computer based serv1ces to be provmded w1th1n'
»the;r countrles?‘ Cons1deratlon would be made for
employment,'COntrol‘pteChnological"independence,'the
value of rapld technologlcal advancement natlonal |
:prlde,aetc. Would export of. computer servmces be con—i
.sidered as tradlng-ln strateglc goods? Our relatlon—
‘ship with the u. 5. could be a key cons1deratlon. ‘The

polltlcal consmderatlons lnvolved could be the deciding

,factor. B - e . N .




 For these reasons, we do not see. long term large growth in the _ .

}levels of 1nter-cont1nent1al exports of Computer Servmces.

‘,Bxport growth wrthln the U 5. market should 1ncrease, but 1t w1ll

(ii)

jonly become Slgnlflcant lf more Canadlan Servrce Bureaux enter

the u. S- market Rellef from federal taxes and dutles and flnan01al

ass1stance in the early stages of marketlng would prov1de greater

1nCent1ves to Canad;an controlled companies to enter this market

EvenHWithout assistance; Canadian ownedlfirms'with aggressive mar—di‘
ketlng (e.qg. SDL) have been capable of selllng in the U. S - But
becaUSe credlblllty is often assoclateo wrth srze, and most Canadlan,.
firms tend to be- smaller and" less well capltallzed, the. relatlve '
success has been llmlted to th:Ls po:Lnt in tlme. Wé re-lterate 0.'

belief that service remamns the most 1mportant factor. '

Software Services: Software represents an ever 1ncreaslng portlon_

of the computer 1ndustry, both domestlcally and 1nternatlonally. -
Again, many. of theamarkettcharacterlst;cs outllned for_the domestic
situation applyato-the‘export market;'gAgain;'the;major market area

is the United States.

Most of any Operating SyStems_Software'wrltten‘by independent soft~
ware firms in Canada is exported. »Itﬁis usually;written for foreign

computer manufacthrers on a contract basis. However, software is

.becoming 1ntegrated with hardware, and the development of operat.

systems software is more and more, determlned by hardware deslgn and
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"~and new hardware‘technology. Thus, these export markets w1ll te

'to remain the same or reduce as computer manufacturers assume mor’g

and more of the operatlng systems software development

. The . 1nternatlonal market for Custom Software serv1ces is’ also
reducing as programmlng becomes easler and less expenslve. ngher
level languages, data management software, and appllcatlons compllers,

.Wlll all reduce‘the need for speclallzed skllls‘and serv1ces;

The development and.marketing of applicatlon packages,:or nonécustom
software, requlres large comm1tment= of labour and capltal However,
this area offers the greatest potentral for smgnlflcant Canadlan
exports.' Competltlon from computer manufacturers and large, estab-

llshed forelgn software flrms is dlfflcult Butthe -market nee.
.to reduce.computergappllcatlon development_costs ls'large and is

international.

Application Compllers.nowfbeing.developedpwill‘go a long way in
;meetinq these user needs;':Canadiangsoftware firms'should’enter

this market ‘area to provmde Appllcatlon Compllers that would dlrectly
compete w1th those produced by others. -Canadran success in these
areas will be llmlted by’ the Canadlan companles ablllty to attract

suffrcxent venture capltal by 1ts technlcal skrlls, by lts market-'

ing. ability, and overall by the courage and forward thlnklng that

it brlngs to 1ts plans.



' In those areas where software .'LS dJ.vorced from hardware dependeng '

cies, there is no reason why Canadlan software flrms cannot comp
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bdlrectly and successfully. We are urged to remember that 1n splte

i‘of greater marketlng (Lravel) costs, the U S. and other 1nternatlonal

(3i4)

~ when large travel and llvs.ng expenses are :.nvolved, is a probl. "

-markets are very large and Canadlan software specrallst costs are

» presently lower.

‘The export of Software Serv1ces represents an estlmated $400 000 or

.05 of estlmated domestlc segment revenues. The long term estlmate

'depends on whether Canadlan flrms choose to compete ln the large

'appllcatlon orlented software areas or- not.'

Management-Services:' Management’SeryiceS“in'the eXport'market are

offered malnly by management consultants. Canadlan consultants.
highly regarded and possess technlcal capabllltles equlvalent to .

Unlted States consultants and ahead of those of thelr European

‘counterparts. Of the thlrteen members of the Canadlan ASSOClatlon

of Management Consultants, elght are members of large 1nternatlonal

consultlng firms. Consultlng bus1ness avallable in - other countries

-would not llkely be open to these Canadlan flrms, as it ‘would bevl

asslgned to and servmced by other afflllated flrms responsmble for

those areas. 1In thls way, a large proportlon of 1nternatlonal

'consultlng busmness 1s restrlcted for - Canadlan consultants.

,The hlgh cost of marketlng and respondlng to requests for proposals

and a deterrent to consultrng 1n a forelgn country.
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'I‘he present revenue generated :Ln the export market computer—baseb- '
imanagement servlces is approxrmately $250 000 per year, which

"represents about 04 of estlmated domestlc segment revenue.

:Canadlan consultants do have an advantage over Unlted States
‘.consultants in countrles where North Amerlcan technology is soudht

- but where Unlted States representatlves are. not polltlcally wel~;
comed., These countrles could 1nclude Iron Curtaln countrles, and
certain'South American countrles,_Afrlcan countrles‘and Common—
wealth countries. . Some.Europeanicountries are reduiring that any
forelgn aid pro;ects also 1nclude use of consultlng serv1ces.
'Canada could adOpt 51mllar pOllCleS that would allow our consultants

to 1ncrease the scope of thelr operatlons, make themselves better

known in other countr:Les, and attract follow-on consultlng busu.
‘The fact that Canadian companles tend to be smaller ‘than U. S. com=
panies shOuld prov;de Canadlan consultants wmth}experrence more -
closely related indeale‘to thesneeds ofjemerglngocountrles”than

the*training:possessed’bystheir'UgS._cOunterparts.

Although prospects for increased business are good, the longrterm
level of export demand for thlS segment 1s expected to be- P
significant but.still. comparatlvely small in terms of total export

 trade.
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* . In summary, the projected total level. of-.d'erdand for the ﬁhr‘e'é‘ sub-
segments is shown in Figure l6'(2). ﬁThe.shape-of ﬁhe tOtai curve
reflects our assessment of.thejmarkéd gro&thfdhithe.baSis:of:the'”

foregoing diséussion;A
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Balance of Payments -

rPagelSG_'

. As we mentioned earlier, statistics relating to levels of imports

-and exports are not available. Accurate calculation of balance

_ of payments is not pOSSlble.~ Speculation based on estimates of

' current levels of import and eXport, is shown as Table 17.‘.

The only meaningful concluSion that we can draw lS that the level

of balance of’ payments for the industry is inSignificant when

' inclnded in-the total Canadian-balance of.payments-Situation.,

By 1985, the balance of payments_could‘be‘as‘ianable'ls; Again,y

" the only significant observationKWe can make ithhat‘COntribution

of the CBSI to the balance of payments, even at its most peSSimis—n

. tic levels, will only be of minor Significance when compared to the

total Situation. o ."f; 3 K




'SEGMENT -

ESTIMATED -
IMPORTS (=)

ESTIMATED
EXPORTS " (+)

' ESTIMATED
BALANCE OF PAYMENTS

COMPUTER SERVICES

§ 3.00

(MILLIONS :$) . (MILLIONS- §)

.30

" (MILLIONS §)

= 2,70

.SOFTWARE SERVICES -

1.00

MANAGEMENT SERVICES| .25

250

©0.00

TOTAL ©

4,25

95

- 3,30

~ESTIMATE OF PRESENT BALANGE.OF -
©* PAYMENTS POSITION OF CBSI-

. SOURCE: TS&A

. TABLE 17




PABLE 18

: ESTIMATE OF BALANGE OF PAXMENTS - 1985
(BASED ON ESTIMATED CBSI REVENUE OF $800 MILLION)

(IN MILLIQNS,$)'”

~ SEGMENT . ‘ ESTIMATED - | . ESTIMATED - o ESTIMATED
i B (-) IMPORTS | (+) EXPORTS |  BALANCE OF- PAYMENTS

‘ ¥ 35.
COM?UTER SERVICES _
| . 160,

~ - - 35, .
SOFTWARE SERVICES '

40.

MANAGEMENT SERVICES g
5.

o 5. " | e, 7| +a20.
TOTAL - . | . o

205. ‘\ 1.60 ) > . ""1890'

~ OPTIMISTIC

PESSIMISTIC




PART ‘C

EMPLOYMENT




. Q "EMPLOYMENT

‘ Product1v1ty determlnes the level of employment ' lndustry’will hire

addltlonal workers only 1f thelr contrlbutlon to’ product;vrty is greater
Q'than thelr wage cost The 1mprovements to productlvrty, as embodled
_ in. technology, can result 1n lower employment levels or in hlgher revenue

"_capa01ty per employee. The ch01ce between the two belng determlned by

market characterlstlcs.

What has-taken place in the-CBSI over-the last ten years is a comblnatlon
- of these factors, that is, the rapld growth in- revenue has been accompanm‘
g ied by a good but dlsproportlonate growth in employment.' The 1ndustry
‘ has shown a . strong tendency to become more capltal :mtenslve, software
'serv1ce flrms tend to mlgrate to 1nstalllng thelr own computer to become
“7serv1ce bureaux, they lnstall termlnals or other process;ng equlpment
(e.g. COM) or they purchase hlgh level package software. The'percentage
of revenue from programmlng or dlrectly people related serv;ces, thus,

decreases.v

We will discuss'the CBSI!employment,picture.uslngithedfollowing outlines
1. The structure of‘employmentiin termsfof:the~qualltypand‘the.number
of persons employed : C : ‘ B |
- 2. The pattern of employment growth Wlth performance comparlsons to
‘other serv;ce 1ndustr1e5" |
. 3. The' level of employment necessary to susta:.n present supply
" 4. The prediction of future employment levels R

5, The slgnlflcance of the CBSI to Canadlan'employment.
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Structure of Employment:

r

. The emplOyment components of the'induStry are shown as Figure<l9'

'.tA measure of the quallty of employment as 1t is found in: each seg—

l‘:f"llz 'J""‘»(‘E'!\\c( ( /(\ oo

”'ment of the 1ndustry is- glven 1n Table 21

' Approximately 78% of workers are rated as\“skilled“ or better;

. Educatlon levels are hlgh w1th a’ majorlty of personnel attalnlng

at least post secondary levels._.

As for'the enployment of specific skills* “"Canada has a critical

Sklll shortage 1n maklng the computer work And all the signs are

that the p051t10n w1ll become worse, not better. Toppcomputer.execu~.

tives are.faclng,-rand w1ll‘cont1nueato face - critical staff short-

_ages in attempting to service'general management well."

o A . -
A skill profile by~segment.has also‘bee attemptedi(See Figure 20) .

These curves are. based broadly on the study statlstlcs'(Reference 25) .

’They are shown to 1ndlcate the relatlng dlfference 1n Skllls between

1ndustry segments.-‘
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FIGURE 20

RELATIVE SKILLS PROFILE OF SEGMENTS OF CBSI

'SOURCE: TS&A, and 7;@;
- FORSYTH (Reference ‘26



TABLE 21 - .

STRUCTURE OF EMPLOYMENT
 QUALITY OF LABOUR "=

. SEGMENT BY POSITION

PREDOMINANT - EDUCATION

. LEVEL -

| - SKILL CLASSIFICATION

COMPUTER SERVICES
MANAGEMENT =~
SALES &

SYSTEMS ANALYST
PROGRAMMER
MACHINE OPERATOR

KEYPUNCH OPERATOR

SOFTWARE SERVICES -
MANAGEMENT

SALES
PROGRAMMER -

MANAGEMENT SERVICES

ADVISORY CONSULTANT
' ANALYST CONSULTANT

MANAGEMENT

EDUCATION SERVICES

MANAGEMENT

- INSTRUCTORS

UNIVERSITY
UNIVERSITY -
POST SECONDARY

 POST SECONDARY

SECONDARY
SECONDARY

- UNIVERSITY
* UNIVERSITY
UNIVERSITY

'UNIVERSITY
* UNIVERSITY
UNIVERSITY

“UNIVERSITY-
- UNIVERSITY

ENTREPRENEUR

" HIGHLY SKILLED
‘TECHNICAL -
TECHNICAL

| SKILLED

. UNSKILLED -~

ENTREPRENEUR -
" HIGHLY SKILLED
- TECHNICAL

ENTREPRENEUR
TECHNICAL
ENTREPRENEUR

ENTREPRENEUR -~
- TECHNICAL -
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" . A'I‘he level of employment 1n the :Lndustry has grown from an est:Lmated
i | ;l 000 employees in 1960, to approxxmately 7 500 persons ‘in l97l
'.However, the accuracy of these employment StatlSthS 1s questlonable,

The revenue of the CBSI can be broken down as follows'

vTotal Revenue y'~ o o -l> - o -$l§3}000,000
Less Hardware/Software Costs -$5l;QO0,000 f,
Less’ Communlcatlons Costs "".lS;OOO}ObO | yﬂ :.f:

'Less Other Products Costsy ']il?)be)OOO o

$81,000,000 - . § 52,000,000 -

"Part of Revenue that 1ncludes

‘ . V‘Labour, Costs, Rent Other

Overhead Proflts : : o ‘ .,'-”‘ o 5:‘ $‘52,00Q;OOO

For analysls, let us assume that dlrect labour wages and labour

overhead amount to $50 000 000.

‘Therefore, average wage cost:

. Wages (including fringe benefits) _ - $50,000,000 _ $6,700
. SR - o= D . =86,

Number of Employeesttkv bt:.‘_h_'$7)50QA per year

Cons1der the cost of a keypunch operator, whom we have classlfled B
: as an “unskllled" employee.f‘ |
. Average monthly wage plus lS% frlnge beneflts 1s $500 + $75
| . or $575

'Average:yearlngage oost‘-\$6}900."
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The known average" wage for one of the lowest wage cost components

_of the 1ndustry is already hlgher than the "average" wage calculated

. from the "Branchlng Out" report (Reference 27 ).~

We'must.concluderthat'either:the,revenue or‘the'employﬁent_statistioey

'~ are in serious error.

_ From our experlence in the 1ndustry, we would expect ‘an average annual

~wage cost of at least $9 500. " Using thls-average andnassumlng ‘the

‘_lnter-segment trade revenues.aredreasonablv accurate}‘the CBSI employn

ment could be as low as 5,250 or revenue could be as high as $155,000,000

fAlthough in our study, we have used the statlstlcs of 7 500 people and

$l33 OOO 000 1ndustry revenue we feel that a low level of confldence

should be attached to these StatlSthS. -

Pattern of‘Emplement~Growth:{

~ Growth within each component hae'varled~0ver_thé_years;n Clerical, Key

Entry,'and Machlne~0peratore levels have.grOWn<slowly;' Technological
innovations have had-smxmg_effects‘in reducing these'types of labour

costs and-this'trend_willicontinue;: 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‘comhinedVWith ausmall‘Supply of com~

puter_skilledfpersonnel) created'high Salary'leVels'and_high turnover




.v.portlon of the analyst and programmer component ‘ The total 1ndustry

",employment growth rate is. not expected to be slgnlflcant.

:rates.' Recently,_w1th general levels of computer act1v1ty lower, the

fmarket sltuatlon for these skllls has stablllzed However, the trends

Level of Employment'NeCessaryitoiSustainﬁPresentisupply--
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in employment created by technology w1ll deflnltely 1ncrease the pro~

 The estimate of the future impact of technology on_employment can be

shown by predicting the level of employment needed by5l985 assuming
the same level of revenue but taklng advantage of any technologlcal

1nnovatlons._ Our estlmate is glven in Flgure 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 ofﬂapplication_compilersiand.hlgh_level.software

will increase programmer productivity and the move to user terminal

input will reduce the need for Kenyntry-operators and Machine operators.

Future Employment Levels

Employment within the industry will be~a7function'of the*level of
demand.for the Whole industry. The total 1ndustry employment growth
rate is not expected to be s1gn1f1cant. The graph shown as Flgure 23

represents our forecast of the number of jobs, related to forecast

‘ revenues.‘ These curves are shown together to 1llustrate our assessment
that the CBSI employment levels w1ll begln to decease in relatlonshlp
to the growth of the CBSI as the affects of the technologlcal 1nnovat10ns

previously dlscussed_take hold. Flgure 24 shows our estlmate of emPlOY"=

" ment by sub-segment.
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ESTIMATED LEVEL OF EMPLOYMENT NECESSARY
TO SUSTAIN PRESENT LEVEL OF DEMAND

SOURCE: TS&A
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Product1v1ty 1ndexes (output per man hour) has steadlly 1ncreased

in most other 1ndustr1es. U51ng-1960 as 100 the producL1V1ty

yi index 1n the "Total Commerc1al Industrles"; whlch could presumably
ylnclude the CBSI,. 1ncreased from 125 1n 1966 to 141 1n 1970 (Referm

| ;ence 28) : In our oplnlon, the CBSI has probably kept pace or excen

.eded this growth

Product1v1ty measures. selected 1n thls study, compare revenue to.

,number employed generatlng that revenue. -

This index of average revenue‘output is‘giyen by each segment;

Computer Services ~_$19,SQO Lperdperson*per year
Software Services .”$18,600 'perAperson;per_years'
Management'Services ";_$28,400 periperson per'year

fThese 1nd1ces are based on StatlsthS glven 1n the Forsyth Study :

(Reference 29), and 1n the Canadlan Ass001atlon of Management -

~Consultants Annual Report (Reference.30).

The 1ndustry 1ndex generated u51ng the_"Branchlng Out“ report

~

statlstlcs gives a measure of $l7 750 per person per year.

We are unable to draw employment product1v1ty comparlsons w1th forelgn

'"competltors. Intultlvely, we feel that with essentlally comparable

know-how, there is no reason why Canadlan product1v1ty should not

.equal that of any Western country..-
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We feel employment w1ll grow sllghtly and dlsproportlonately w1th

~fthe rate of 1ncrease of revenue.,i-‘

(0 f\"'t? /z f24

These ourves are based on our estlmate of the effect of ‘new technology

' on product1v1ty. “We attach no statlstlcal confldence to our plGdlCMv

'tlons.

It is important to realize that.computer'perSOnnel»employment within

computer user. organlzatlons in other. 1ndustr1es should expand 51gn1-

ficantly. This 1ncreased appllcatlon of computer technology w1ll

probably have a negatlve effect on the total employment levels 1n
Canada. _The analysis of thewextent\of this effect 1s.beyond‘the.SCOpe

of this-report.

Significance of CBSI Employment

Acceleratlng the growth of the CBSI would not s1gn1f1cantly reduce

Canada's sensltlve unemployment problem.a

Flrstly, even if computer: users began contractlng much of thelr
systems programmlng or computer requ1rements, ‘the source of skllled
people to‘prov1de these serv1ces would come from users computer depart~

ments. Even 1f this 1ncreased labour product1v1ty, it would be a

‘transfer of exlstlng employed people, rather than the creatlon of new

jobs. .

Secondly, the number of people_employedﬂis insignificant’when compared

to the total labour foroe‘in Canada;l\The CBSi'representslxoughly
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: 7, 500 - ‘ ‘ ,
09% 405 00 Zlof the total labour force.-.It could double,~

,trlple, quadruple or dlsappear w1thout creatlng a 51gn1flcant

1mpact on Canadlan level of employment
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BASIC GOVERNMENT AND INDUSTRIAL R & D POLICIES REQUIRED TO ENHANCE :

THE

CANADIAN COMPUTER SERVICES INDUSTRY

The

Ctry

foregoing chapters have described the growth of ‘the oomputer indus-

in Canada ‘and have explained the nature of thevrelated oomputer

‘services sector. In the discussion reIated to the future prospects for

the industry, several major points were preéentediI_AMoné-these_were the

followings

1.

The .computer services industry is highly dependent upon growth and
development in the computer hardWare fieid, which is in turn highly

dependent_upon U.5. based technological innovation. Prospects for

-‘hardware or software'researohAbreakthroughs in Canada aﬁe_remote if.

this classical development pattern continues.

As pointed out in "Branching Out", Canada's size and geography favour
the.developmenf of a nationally co—ordinated communications network

to facilitate compﬁter use nationally.; Further research regarding

© policy is anticipated in this area as a result of the'observations of

the CCC/TF.

Since performance in hardware varies directly with size of equipnent,
a Iong term trend«is ‘seen toward the~larger service bureau'(utility)

Research 1s needed to confirm Canada s pollcy regardlng a natlonally

'sponsored computer utlllty.




1glt is apparent then;’that further analysis»is needed in many'facets‘of
:hthe computer related 1ndustr1es to further understand the best pOlle

_ posmtlons to take natlonally.~ Whether these subjects are dlrectly

related to the future growth.of the.servlces segment 1s3not in guestion,

they are; but‘they.also haVe‘more‘important:imblidatlons well beyond'this.

rserv1ce sector and . should probably be related to the total growth poten-

tlal for the nation, not just a small sector of the service 1ndustr1es.;

Further major research related to the CBSI z 1s consldered by ‘us too’

: narrow and too small a field to be cost justlflable.

‘Addressing ourselves specifically to:the_computer_services'sector,-sev—

~eral observations can be mader

1, The CCC/TF 1dent1f1es a number of areas for suggested research 1nto
the use of computer/communlcat;ons’(Reference.3l). We are in ba81C‘
agreement with‘them‘all.~ The signiflcant point in the present context;
hoWever,'is'that.such research into_application~deuelo§ment.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 quanw

t1tat1vely assess the future effects of technologlcal 1nnovat10n on

, Canadlan serv1ce 1ndustry development in- total

If it becomes. the pollcy of the country to 1n1t1ate creatlve exportable

computer serv1ces) a more clearly deflned set of natlonal prlorlty
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projects is needed. The computer,services industry is the natural ;

"vehicle~to,definefthese“goals‘as}eyidenceduin»"Branching'out";‘

Our observatlon would be'that there is no strong case for contlnued .
'research 1nto programs to stlmulate the CBSI, But, we would strongly
_recommend that the fac1llt1es w1th1n the CBSI be utlllzed in _programs

dlrected toward understandlng the future 1mpact of . computer technology

in a number of areas affectlng Canada such as-‘

- (a) The 1mpact of computer technology on other serv1ce 1ndustr1es
(b) The 1mpact of computer technology on: Canadlan manufacturlng
| lndustry o
(c) The 1mpact of computer technology on the 1nd1v1dual
- (d) The feas1b111ty of a natlonal computer utlllty |
(e)-Informatlon privacy and securlty in a computer utlllty ‘environ-

ment

2. Because the.CBSI is small; fragmented but expandlng ln proportlon

| to theigeneral penetration of computer hardware in the country, spec1m
fic stimulus,byvgoyernmentslsﬁnot'sugges;ed to keep it alive. rHOWever,‘
bold new national programs'are'neeged if it is to hecome a world
'reputatlon exportable Canadlan centre of Sklll. 'If one acceptS'that
the relatlonshlp between computlng power and size 1is going to contlnue
and that s1gn1f1cant 1nnovatlon is likely to occur on the most sophis=—
_tlcated equlpment then the urge to prOV1de a natlonal c0mputer/communw
1catlons utlllty is strong as a ba51s for stlmulatlng thlS 1ndustry.

Certalnly, justlflcatlon for mov1ng in thlS dlrectlon cannot be based
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on CBSI'needs.alone"(given'the expectedﬁslze'ofjthe'CBSI) but the
:1nfluence of such a profound natlonal development would prov1de
" a very great development boost in the short term to all segments
.,of the CBSI (except the standard batch serv1ces bureaux Wlth long
Vterm wrlte—off needs for obsolescent hardware and thlrd party

lessors of small central processlng unlts)

' The 1mpact of such a natlonal goal on other 1ndustry and on the
1nd1v1dual would however, be 1nf1n¢tely more slgnlflcant _ ThlS
type ‘of project tles in closely w1th the development of a natlonal

computer/communrcatlons network;(Referencef32);

Another related prOJect w1th natlonaltscope whlch .' "vlurther
serlous analy51s 1s the preparatlon of computerlzed-lnformatlon sys-
‘tems for scientific and technlcal data in Canada.. Thls is. well out—
lined in the spec1al study (No. 8) prepared by the Sc1ence Coun01l |
(Reference 33),\and would extend and complement the act1V1t1es of
the'Natlonal Research CounC1l‘s\$echnlcal Informatlon Service’ and p

the National SCience Library.

The Organlsationvfor Economic Co;operation‘and beVelopment,(oECD)‘
Wthh complles R & D statlstlcs on a number of countrles notes that 3
at the tlme of its. last publlcatlon (l970) as a’ result of its Parls o
meeting of membex countries, statlst;cs avallable from Canada.(l964)

placed the country's total R.a&b'expenditures at'about l;l%,of GNP, |
Thie compared with 3,4% fov Fhe 1A, nﬁﬂ~7;3%'ror tﬁé . K,_ &anqng\

| l)]Jl() Lroflod pavornl r)lilt'n il\«ltutl b i«\ll m:|«| «1<n||\l [ \t!rt- Ii( W& D x~u|»u«n¢l\
turos (I'ranoa, }urmnny;-unpnu, NuLhu;lundn Hwnduu,»h;v.\ M. )

‘(hofﬁroncn 14
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In terms of percentage of populatlon engaged 1n research aCthltleS,

,"Canada has lagged in a 31mllar fashlon.-.

It may be that more current stat1s1tcs would show a recent change.

in empha51s. However, the overwhelmlng 1mpact of U S. R & D -cannot

be“ignored. The gross R & D expendltures in the U S. were over $2l
billion in the. survey perlod-compared to $460»mllllon~for Canada.

If it is reasonable to expect that - somethlng close to this ratio

'still ex1sts and that the ratlo also applles to computer related R & Dv

then we ‘can conclude that orlglnal computer development from the U.S.

1s happening at some 46 times th“rate belng experlenced 1n Canada.“

Since about 62% of U.S. electrical and eléctronic related R & D is

_government'Sponsored compared with 22% in.Canada,'there iS~cauSe.to_

suggest that 1ncreased government expendltures for computer related -

;research would be worth con51deratlon 1f a natlonal goal is to be

made of exportlng 51gn1f1cant amounts of computer related expertlse to

other countrles,

We are of the opinion that-no serious constraints exist to the develop-

ment of the CBSI. The definition’of specifiC‘national goals related

-to computer technology development w1ll enhance the computer serv1ces

'1ndustry s unlque development related to other countrles, in partlcu~

lar, the Unlted States. The West German Datel consortlum (Reference 35

is an example of an 1mag1nat1ve approach to 1ndustry/government co- op—

eration whjch shown promuuu of. pu}mltlinq lhnt Uuunloy A nniqnm Hnuﬁ

bility. Apparently, Canada has lnggcd behlnd such oLher hlthy lndun«‘
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"_trlallzed natlons in supportlng lnnovatlon and research as a. percen—“

'.tage of GNP because of dlfferent natlonal prlorltles or- goals. This

lS hot a cr1t1c1sm of government support but a suggestlon to contln—

uously monltor prlorltes ln a. changlng world

~The lmport of computer serv1ces and products from the . S.,poses an

.lnhlbltlng effect upon orlglnal development w1th1n Canada, but it is

felt that thlS is less a-threat than are the factors of:

(a) Economles of scale and geography favourlng development for the

-U.S. market place flrst.

.(b)hServ1ce sector development belng tled closely to the source of

hardware development (1 e. - the U S Y.

One‘could'argue that the.lack of specffiC'tariff_barriers~is hurting
orlglnal research and- development Weipreferito.feel that'national"
support of development could prov1de all the stlmulus needed for
original work;w1th1n-the-capabllrty of-the country s-present manpower

trained for computer'related«Rdé D;

The use of the computer as a. tool ln other unlverslty and lndustry

related research 1s, in fact belng encouraged by government unlver—‘

sity ald programs, but-ls_outslde the scope_of.thls analy51s.
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‘ Page'IOI

) servmces on Canadlan 1ndustry however, could be substantlal (page )

GENERAIL CONCLUSIONS

In- terms of the GNP The CBSI is small The lmpact “of computer)

As the CBSI»maturesijcertain segments will deciine in importance.as
users gain more expertise in software, hardware and other techniques.

(page = ) -

With lower cost communlcatlons and termlnal hardware, remote process-

1ng w1ll become a 51gn1f1cant growth area for service bureaux."

5,

~in money wages. _(page’.u»)

The data—base sub-segment of computer services accounts for a vexry
small portlon of the CBSI revenue at present but can .be’ expected

to grow . slgnlflcantly.. (page . )3_”A

Human skills are lagglng behlnd in the CBSI as compared w1th the

tools avallable., (page )

The CBSI has demonstrated that in the absence of 1ncreases 1n produc-

‘thlty, a stable price level is 1ncon31stent w1th contlnuous 1ncreases

1)

The dramatlc 1ncreases in earnlngs in the CBSI were- not as a result

of high product1v1ty, but of a scarclty of skllls. ‘Earnlngs have
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now reached a poinﬁ of stabilization as a réSUlt of sﬁpply catching

-.up_with.deménd; (page )

10.

11.

The CBSI is not sensitive to price changes except perhaps in the .

segments providing raw power; it could be ‘described as "service

‘sensitive". (page: )

As the industry reaches a_plateau of sfability 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 expahsioh-in thé-industfy.» (pagé )

The technological innovations that'created the largéét increases in
the level'of.démahdAwere paékaged soffwére,.data commUnications'
capabilities and time-sharing. These inhovatiohs directly created

new markets. (page )

In areas where the Service Bureaux can "lock in" their customers

with software, unique data bases, unique eqﬁipment; or high levels

~ of service, thé_rate of innovatioh and diffusion 6f new technology

12,

is much more leisurely'and-unpreésuréd. (page. )

With ﬁhe~exception of custom software, the extent of effort in

. producing high.levellsoftWare is so large as to exclude_all but the

companies_With large pools of'pfogramming skills, abundant financial
resources, and widespread markéting capabilities. These CQmpaniés

tend to be hardware suppliers. (page )
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‘The leyellof demand for'managementfserVices is directlylrelated'to

the general level of computer technology w1th1n the 1ndustry . As

lisuch, ‘the growth of management serv1ces 1s an 1nd1cator of the rate &

: 14'..

16.

17.

18.

of dlffu51on of computer 1nnovatlon. (page )

The rate of 1nnovatlon is now belleved to be holdlng back the dif-

fusion of technology. In many cases,‘users ‘have. 51mply delayed pur-

cha51ng de0151ons because they feel new technology is soon to be

‘1ntroduced, obsoletlng.thextechnology they have before them. - (page

. 15,

Vlrtual memory w1ll prov1de "large" computers and tend to make the

advantages of on—llne program development more w1despread (page

With executive,programming'software and data base management software,

a relatively low'monthly*lease'coet wlll prov1de 51gn1flcant labour

-productivlty"increaSe to all users. -(pageY Y

The 1nablllty of service bureaux to meetathe challenge of mini-com-

.puters .could cause a reductlon in thelr revenue._ The hardeet'hit

.w1ll be medlum—51zed 1nstallatlons offerlng monthly batch/transactlon

process:ng. (page . )

Mini-computers will create new markets for software, management and

education services. . (page . . )
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25,

. Ppage 104

The "cashless society"~is technically feasible‘today, but as this
~ has little advantage for the indi#idnal or corporate user, diffusion

_of thlS technology w1ll be held off untll attltudes change or paper

:_processlng costs become prohlbltlve. (page_ jf

26.

27.

28.

29‘--

Although profits have not been significant in the CBSI;_they,appear
to have stabilized to the point where entreprenenrsfare confidently -

predicting7reasonable'returns‘in'the medium€to—longe'term. (page )

Provided concepts not in existence at present such as the "cashless

“society" or computer utllltles become realities by 1985 and provided

thelr revenues become categorlzed with thls segment of the CBSI, the

-computer serv1ces could well become the economlc glant of the ulghtlES.

f(page )

The work produced'by'Canadians in‘thehsoftware~services has been of
a consistently high quality and can stand comparison to the best

anyWhere. Productivity, - however, may not have 1ncreased to the same

extent as in the U.S. where the larger markets for software'andfthe'
-number of computers lnstalled provxde s1gn;f;cant ‘economies of scale.

(page .)

In the management serv1ces sub~segment ‘of the CBSI, the quallty of
serv1ce prov1ded is of a. hlgh standard Canadlan management consul—

tants can hold thelr own 1nternatlonally. (page ';f):j‘
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20.
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In order for serV1ce bureaux to surv1ve 1n future, they must be ‘in .

~ the forefront in offer1ng sexrvices’ such as’ optlcal character recog—*-'

"nltlon (OCR) and on—llne and off llne termlnal operatlon.‘ (page -1)

By 1985, ' Remote and RAIR appllcatlons Wlll account for an estlmated _

60% Of all computer serv1ces revenue. (page y

Data processing consortia of municipalities, rural districts, school

. boards, professional and labour associations could result in a

22,

23,

24.

significant loss of revenue to.serVice"bureauxfby'1985} (page . ) ..

The\most'significant impact*on_software servicesQWill be the_advent
of application compilers,j By 1985, they could account for 50% of
this sub—segment‘sgrevenues,IWhilecsubstantiailygreducing'programmer

employment. (page ) .

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_uSersgby greatlyhreducing;software

development costs. - (page’ )

Wlthout iower cost communlcatlons faCllltleS, Canada will lag behlnd

the U, S. in applylng dlgltal data communlcatlons technology to take

full advantage of computer. product1v1ty._ Th1s will cause Canadlan

users to de81gn computer-communlcatlons systems uslng U. S, facllltles.

- (page ).



30. The product1v1ty as such of the management consultant has, 1n our
.opinion, not 1ncreased as a result of developments in technology
but, as a dlffuser of technology, he plays a dlrect role in helplng

‘ hlS client to attaln 1mproved product1v1ty. (page ).:j'l

‘31, Computer-related services, because of their.high‘technological content,

are bound to be one of the fastest growing areas_ofomanagement consult-

ing. (page )

32, For firms without‘representation,in foreign countries, the high cost -
of marketing and responding. to requests for proposals, when large
travel and living expenses are inyolyed;‘is‘a~problem and a deterrent

tonconsnlting in a foreign country;-f(page A_ )

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‘ptoblem. (page - )

35, A w1ndow of - Opportunlty" for technologlcal export may presently exist

in Canada in the CATV area. (page- ) -
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RECOMMENDATIONS

The foregoing analysis of the CBSI in CanadaAresults.in;asnumber of

'« suggestions and recommendations. for consideration:

1. The 1mpact of computer technology w1ll be strongly felt in every

1ndustry in Canada. .Wevstrongly recommend:-

‘That the facilities within the~CBSI he utilized in programs directed 1 |
toward understandlng the future impact of computer technology in a |
nunmber of areas effectlng Canada such as:

- The impact of computer technology on other‘seryice industries

- The impact of computer techhologyion Cahadiah mahufacturing o ‘é

industry o | .‘ o

- The impact of computer‘techhoiogy on the individual

- The feaslblllty of a natlonal computer utlllty

- Informatlon prlvacy and securlty in a computer utility env1r-.

onment

- The impact of computer technology on the CATV industry

2. The Federal Government represents the largest s1ngle user of computers

in Canada. It can, through its pollcles, substantlally 1nfluence the
entry of new companies 1nto the CBSI and the long range plannlng»of

existing organizations. We recommend:
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That Canadian Federal Goverhment polioyzon matters oohcerhing;A

Digital communication and networks

Computer utilities

Computer-based‘R‘&~D

Purchasmng pollcy as regards computer—based servmces

‘be announced in the White Papers to allow 1ndustry plannlng and - flnal

1ndustry_1nputs_to policy. -
Further,

'_That the Federal‘Government.should coﬁsider in itS-purchasing;policy'
for computer*based services: . - |
- U51ng Canadlan Serv1ce Bureaux serv1ces as alternatlves to the.
acquisition of addltlonal 1n—house computer systems
- Using Canadlan Software and Canadlan Management services whenever

possible, and economlcallyﬁfea51bleh

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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During.the course of our study, we were prevented from'satisfactory
quantltatlve analy51s due - to the lack of relevant data.v Con51der1ng
that the Computer Industry, of whlch the CBSI is a significant part

3
is progected to be 2% of the GNP by 1980, (Reference ) Bhoaﬂ‘phge)58),

the lack of 1nformatlon W1ll serlously hamper effectlve analy51s and

plannlng.

We therefore recommend,that a statistics gathering System'be set in

place by Statistics Canada to record:
| Level  of  Demand
Employment by Type P :
‘ : 'By Sub-~-segment of CBSI

- Imports : - L

'Exports
Until this system is operational, a survey of all CBSI companles _should
be conducted to obtain the above statlstlcs.

he A pendlx.

Eave'de alled the nformatlon that W? feel should be collected as
" Table’ - ‘

The CBSI Balance of Payments position can be improved by continuing to
encourage Canadian firms to market and export thelr serv1ces. Ih order
to make Canadlan suppllers of Computer Serv1ces more competltlve, we

recommend:

That tax incehtives be granted to Sexvice BureauX‘proportionai to_their
level of export of Computer Services.' This.could he aceomplished by
allowing tax‘deductiohs.of Federal Customs'Duty and.Eederal-Salee:Tax
imposed on hardware systems used, in the amount ofvtheiprOportionmof

export revenues compared to total revenues.



5. In the Management Services area, we recommend:

That forelgn ald to developlng countrles» Speley that Canadlan ~]’5(_‘

"management consultants be used in progects 1nvolv1ng new technology.f

This policy'would.help to establish.Canadian consulting operations
abreoad, lead to a§§ recognition of competence, and generate follow~-on

"congragts.'MMJ‘~

Canada's technologlcal dependence on the Unlted States has to a great
measure resulted in the development of the "branch plant economy“‘

-The Canadlan computer 1ndustry is no- exceptlon. ,We recommend:

: That the Federal Government’should'study%mechanisms toVregulatebflow
and 1mpact of foreign computer technology in Canada. The policy"should
motlvate Canadlan technologlcal natlonallsm as a means to bulld Canadlan

competence and confldence 'in dealing with technologlcal_change,3'

With the cost of 1nnovat1ng and developlng new computer technology sO
very hlgh what role can Canadlans play? What 1dent1ty can we achleve
in this age of technology? The answer could-beiev1dent,1f we re—examlne

our definition of technological innovational~We~included social'innova%

tlon as the use of soc1al technology, that body of knowledge that relate<
to how human belngs affect and are effected by such phenomena as changeu

Technology requlres change(and change requlres.soc1al technology, X
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Computer based systems are 1ntroduced largely to make the complex
.act1v1t1es in. our llves happen faster, more accurately, or . less
'expenslvely. Systems are referred to as "tools" A People, as . the
users ‘of these tools, are always 1nvolved 1nterfa01ng w1th these

’ computer based systems. ThlS promlses to become more s1gn1f1cant

as "terminals" become,as‘prollflc as telephones, ‘

.Not always, and in fact very 1nfrequently, is careful cons1deratlon
i L

- of ;;lues made in de51gn1ng and 1mplement1ng computer based systems.'
Too often the pr1n01ples of "assembly llne" attltudes take precedence \
over'personal pride and feellngs of dolng a JOb whereln one can con-
tribute more than his physical derterlty‘or his‘superficlal'thought.
‘The rules_of buslness, ofrreturn on investment of reduced cost and>:
Agreater centralized COntrol3 usually'win out. We do not suggest that

this is not as it should be, but there is’a growmng awareness that

the value of creativity and enthus1asm'must_be consldered in the return-

on—investment calculationsg The need therefore’exists for research

and development in the”human application'of computer systems. Canada
could concentrate .on this need by encouraglhg research projects, fund-
ing- pllot appllcatlon systems, supportlng educatlonal and development
programs. Canada ] role could become that of a leader helplng emerglng
hnatlons better control the 1mpact and beneflt of new technology by
‘ass1st1ng‘1n.1nterfac1ng~computer based:systems_more skllfully with B

people{'

We recommend:



Aﬁage‘ll2

'~That the Federal Government pollcy regardlng technology could stress

"cand support the role of Canadians as belng leaders in the 1nternatlonal

human or soclal cons1deratlons 1nvolved in the 1mplementatlon of

~computer based systems.'

» Part of Federal Government R & D fundlng should be in the form. of

spec1al computer appllcatlon pro;ects where.‘

There is an establlshed need (where publlc 1nvolvement has

‘helped determlne the need)

The resulting systems would benefit people as a Whole

The state of the art for soclal technology in computer appllca~'

' tlons 1s advanced

4Theaappllcatlons have export potential to meet similar'needs in

other countries

Further;-that the project teams be:

study

Multi-disoiplinary

Include Canadian equipment.manufacturers as?these‘develop-‘
Include Canadian management~consultants

include Canadian software company‘services

Make use of Canadian Computer‘Services\organiZationszhere”

possible or economically feasible

i

' That the Federal Government grant funds to’Canadian universities to.'

and develop natlonal educatlon programs for Systems Analysts._'

Such programs should lead up to a masters or. doctorate level and would:




T : S e T rage iao

- Develop high level analyst skllls 1n the des1gn and 1nLroductlon
- of change | '
-;(Stress 9001al respon51b11t1es and mu1t1~d1301pllnary approaches

' _? Further the dlffu51on of truly “effect1Ve“'computer based

vsystems de51gn

Oncevdeveloped, the,program could be marketed to other countries
through'their respective‘universitiesyvueing‘Canadian teachers. ThlS
diffusion of technlcal knowledge would also bUlld Canada s computlng

reputatlon and provmde p0551b1e export potentlal for Canadlan serV1ces,
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OUTPUT

1970 GNP
CBSI
Service

1980 GNP

: CBSI

Service

EMPLOYMENT

1970 Labour Force

CBSI
Service

1980 . Labour‘Force:

CBSI
Service

84,500,000

133,000,000

59.2%

~1é9,2oo,ooo
513,000,000

62.5%

'8,374,000

7,500 -

61.0%

10,906,000

115,000

SOURCE

L Economic Council of Canada

Branching Out

' Economic Council of Canada

_Economic‘Coﬁncil of Canada

BranchingﬂOut

Economic Couneil of Canada

Economic Council of Canada

'Branching out

Economic Council of Canada

Economic Council of Canada

;Tenhanﬁ,”Songf&AAssociates

Economic Council of Canada

BACKGROUND TABLE TO FIGURE 1

ORIENTATION TO CANADA'S COMPUTER BASED SERVICE INDUSTRY




SOURCE FORSYTH REPORT | BRANCHING | 4% OF KNOWN TS&A | TSEA
. ~ Background to | . -OUT U.S. COMPUTER| ESTIMATES |COMPONENT
SEGMENT Branching. Out S SERVICES ‘ o %
. - - * T t
'Computér Serﬁices
“Local Batch .
‘Remot te ' R o
mo e Ba h 90, 6 59,0 827
Rair ' IR
Input/Output 18,0
Software - S
Operatlng Systems T ,§7 '
Custom | 8,4 - k16,0 9,0 12, 9%
Non-Custom . . . o 2,2 |
Managément Services D ' '
.nsulting_ - : 4,6 5,2 1 A
- [WMacilities Management _ 4,5 11,7 9%
| Education 6,5 c2,0.0
TOTALS 104,0 ©133,0 99,5 129, | 1007 -

,um
N

EDP INDUSTRY REPORT

BACKGROUND TABLE TO FIGURE 2

CBSI COMPONENTS -
(IN MILLIONS $)

DUSTRY KNOWLEDGE, CANADIAN ASSOCIATION OF MANAGEMENT CONSULTANTS




U.S. COMPUTER SERVICES PERCENTAGES

R SRR T
' SOURCE | - S oy
'METHOD || LOCAL REMOTE - | REMOTE 11
B [ .- .| ACCESS '. o
\\ i BATCH BATGH - | IMMEDIATE | TOTALS :
. ' L RESPONSE | :
APPLICATION\\\\ ! (RAIR) '4',;
- SR s 8 ek enam L SN i e FTTE F A SN N SO
i' . AR - 'F? m——
RAW POWER 7. 1. 12, 26,
N t A
iy : L
i i \' .
i § .
o | _ P .
TRANSACTION § 66, ~ | . 1.5 3. 70.5
é : :
DATE BASE - ! 1.8 7 1. 3.5
e l‘em-&mmeL‘l?J nm.!m;zaﬁw;,fﬁ, I T R S
|
TOTAL ‘ 74.8 9.2 16. 100,0

BACKGROUND TABLE TO‘TABLE 4

ESTIMATED PERCENTAGES OF PRESENT COMPUTER
SERVICES REVENUE '
(EXCLUDING INPUT/OUTPUT SERVICES)

EDP INDUSTRY REPORTS SEPT 15, 1972

PROJECTED CANADIAN PERCENTAGES DERIVED BY TS&A ;
FROM INDUSTRY KNOWLEDGE

SOURCE:




o e
. TABLE. 6

'ESTIMATED PERCENTAGE SERVICE BUREAUX COSTS -

[{'("‘H\ /\ \.)(_) P\JL\/ of
THIS TABLE IS COMPILED FROM AVERAGES OBTAINED AF@ER—BRTEF TYPICAL

SERVICE BUREAUX COMPANIES IN THE VANCOUVER AREA. :




TABLE' 8 . -

HISTORICAL DEVELOPMENT OF
TECHNOLOGICAL INNOVATION

 SOURCE: OECD, Refereénce , Page 190.  ADDITIONS
' BY TENNANT, SONG & ASSOCIATES BASED ON INDUSTRY
KNOWLEDGE , ' |




YEAR

~ INDICATOR .

*‘,"

NUMBER
oF

* COMPUTERS

k&

VALUE -

Rk

EQUIVALENT . COMPUTER
- RENTAL CONSULTING -

. REVENUE

| (IN MILLION $);“‘ ~ (IN MILLION §)-

1972 :4,40§ R L e
1971 3;548" 375" 4.#36
1970 2?7691' 330 4;i76
1969 2,037 . 256 4,755
'1968  1,613  i?o _}‘ 5.156
1967 1;279 5 ’-165' 1.800
. | 1.966' | }9‘48 i5,5 —————
1965 710 (T —
1964 \ 502 20 e
1963 - — -1$ ' S
-1962: —— {10_ _____

. SOURCE: CANADIAN INFORMATION PROCESSING SOCIETY
. . 9 .
SOURCE: BRANCHING OUT, REFERENCE ' , Page 45

BACKGROUND TABLE T0 FIGURE 12

INDICATORS OF RATE OF DIFFUSION
OF COMPUTER TECHNOLOGY IN CANADA..

%% SOURCE: -CANADIAN ASSOCIATION OF MANAGEMENT CONSULTANTS, 1972



| - FACTOR~ REVENUE | PERCENTAGE
COMPONENT | | . |

(IN MILLION $)

General Management . 4,881 | 21,6 %

‘gnd:Organizéﬁion'
"Computer‘Applications : ‘ | ‘">-;4;531 :,5f - “‘. : .l9}2;% 
Finance & éontro; o _ " .- : 2.87§ ‘>' -‘.: ."" " 12;8 %
Executive Search . | | | ‘ .'2.534. s | .'A | lliS“Z
Prpauction o N - T a?é.&&lb . :, - ;4 10;9 %

. Management Sciences | S 1,859 _ o . 8.3.7% .

. Personnel Services : 1,683 1%

8

Marketing = - . 1,280 - 5.7 %

Resource and Develdpment ‘ . i;5_57 » :. ;“ 257

TOTALS o | S 22.1000 | 100.0'%

BACKGROUND TABLE TO FIGURE 16 - .

PORTION OF MANAGEMENT CONSULTING

w ' "~ " REVENUE GENERATED BY
. | . COMPUTER BASED ACTIVITIES

SOURCE: CANADIAN ASSOCIATION OF MANAGEMENT CONSULTANTS - 1972 ANNUAL REPORT



. o 1971 | 1972. | 1973 | 1974'| 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 [ 1982 | 1983 | 1984 | 1985
Position , .- ’ i . D ’
Cierical & 1650 |1740 - |1870 - |1930 | 2000 ‘|2030 |2030 | 2020 |1980 | 1820 |1860 | 1790 | 1730 | 1800 |1870
Key Entry. 22| 22{ 22/ 21 . 20| 19| 18 17 . 16l - 15 14 13 12 J12) 0 12
‘Machine 1650° |1740 -|1780 . |1840 | 1900 - |1930 |1920 {1910 |1860°:|1750 | 1600 |1520 |[1440 1500 | 1400
Operators ceco22p- 22 ' o210 20 19] . 18 17, . 1ef - 13 - 14 . 12 1y 104 10 - 9
‘Office. . 600 | 630 | 680 - | 740 | 800 750 790 | 830 870 | 900 '930 | 970 | 1010 | -900 ‘| 790 |
. Eéministration 8 8 8l - .8 . 8| 7 7 7 7 7| - 7 7 7§ .5},
: 525 | 550 - | 600 | 540 700 860 | 910 | 950 990- | 1020 | 1060° |1100 | 1150 |'1200 | 1250. -
sales -7 7y T 7 N 8 8- g 8§ 8 8 g - 8 '8
ammlver. 235 | 470 - | soc | 740 | 1000 |1280 |1700 |2030 | 2480 | 2950 | 333c | 3860 | 4460 | 4800 [5460 |
L AanaLyst -8 6. 7| .8 10| 12 15 17, .20 23 25 28 31 32 35/
Programmers 1740 |1820 {150 |[2120 | 2300 |2350 |2370 {2380 ‘| 2360 | 2300 | 2390 | 2350 |2300_ |2250 | 2180
FOJrammers . - 23| 23| .23 23 - 23] 22 21 20, - 19 18/ 19 17) 1 . 15 . 14
. - 525 | 550 |.600 | 640 | 700 .| 750 | 790 | 830 | 870 | 900 | 930 | 970 | 1010 ['1050 1090
- Hanagement. 7 ST 70 7 7t .7 7 7 v/ R 7 1. 7
e o 375 | 400" | 420 | 550 | 600 | 750 | 790 | 950 990 | 1020 [1200 |1240 | 1300 | 1500 | 1560
C.o.‘;s_d-tants’. 5 5 50 ’ 6 6 7 | g gl & N o9 . 9 . 10| - 10
TOTALS . {7500 |7900 |8500 |9200 [10000 110700 11300 {11900 2400 12800 [13300 {13800 [14400 [15000 -[15600

SCURCE: TS&A

BACKGROUND TABLE TO FIGURE 19 AND FIGURE 23

_NUMBER . . . | key
$ OF TOTAL | —




FORSYTH STUDY SAMPLE STATISTICS * - b TS&A ESTIMATES

COMPUTER °~  SOFTWARE MANAGEMENT = TOTALS . PERCENTAGE ~ PERCENTAGE - ESTIMATED fPERCENT&&:
SERVICES =~ SERVICES SERVICES * APPLIED TO R PERCENTAGE”i APPLIED * ~
(By DNo. (By No. . (By No. , . TOTAL CBSI -~ | _ - TOTAL C%- -

of of - : ‘  EMPLOYMENT - : EMPLOY:.. .
Persons) Persons) Persons) ' ' i.e. 7,500 |- ' _ i.e. 7,00

Clerical and ‘ _ B T S . o S
Zey Entry. 61.0 - 2.9 . -— 63.9 8.5 . 1390 _ - 22.6 1650

¥achine ) : ‘ o : S - o S
Operators - - . 65.5 .9 ‘ _— 66.4  19.1 1430 22,0 1650

. Office _ o . » , o o o o - S
-Administration .- - 40.8 1.6 ——— 42,2 12,2 - . 915 | - 8.0 600

‘Sales - 191 .9 e 2000 . 5.8 . 435 |~ 7.0 525

‘ Aﬁaiyst.(A) and : "'H o S — IR _  ' <A :4357 -
. Programmer (P) 86,0 - . 12,6 L '98.6°  ~  28.5 . - 2140 o C.. 29,0 P;1740:2175

‘Management . - 22.7 1.9 ——— 246 7.4 . s | 1.0 s25

Comsultants =~  -—- -——= . 30.0 300 . . 87 60 | . 50 37

Total . 295.1 ©  20.6 30,0 - 345.7 - 100.02 7490 - ©100.0z 7500

BACKGROUND TABLE TO FIGURE 19 -
EMPLOYMENT COMPONENTS 'OF THE CBST
ORGANIZED BY INCREASING LEVEL OF SKILL

* SOURCE: TFORSYTH STUDY, REFERENCE "%, TABLE 46 _
NOTE - NUMBER OF PERSONS'USED WAS OBTAINED FROM THE FORSYTH STUDY




i.l

SEGMENT

COMPUTER

SOFTWARE.

» - MANAGEMENT .
SKILL  SERVICES | SERVICES . SERVICES
% % %
UNSKILLED o
~C1erical‘and_Key Entry. 21 % 14 7 -
SKILLED 227 4% -
‘Machine-OPerétors,\
- HIGHLY SKILLED 20 % 11 % -
SaleBVOffice Administration
TECHNICALLY SKILLED 30 % 62 % 75 %
" Systems Analysts and. Programmers
'ﬁAnalyst'Consultants
 ENTREPRENEUR SKILLED 7 % 9 % 25 %
>.Managemént
. Advisory-Consﬁltants
TOTAL 100 % 100 % 100 %

~ BACKGROUND TABLE TO TABLE 20 *

RELATIVE SKILLS PROFILE OF CBSI SEGMENTS

ANTE: 7 BASED ON TABLE 19
 TS&A STATISTICS




-  YEAR - ° LEVEL OF DEMAND =~ NUMBER OF
| 1 T | TOTAL SALES REVENUE = CBSI..
. - IN MILLIONS .. -  EMPLOYEES

197i..:% ._ : . ‘;  ‘ . giléé'f:, .   ; - :‘ v‘i;SGOL
1.1972'f,‘1' .~ -_ o o 155 ?*;i’;‘f _;"f   _ 7,96Q :
.1975" B | o ']a_“~; ,15615 ' - ";g"fljv-ré;SQdu

1974 R N 216  S f_l'\ - v9;200v

1975 . . .. 250 e v,. 1o,o6o-_
) 1976 o _"f 290  ‘7‘v5_»: o f‘10,§007
. a7 '.‘f  330  : _:;bl | : o  11;300. -
. | 1978 - 35_0. o | H"."i-l‘,goio‘
| | 1979 - R Qi‘-:; 4465113:‘  ;  l'- | 12,460u_;
1980 I '.» ) : 510 .A‘ l‘ ”iz;éoq
1981 - | e 580 - o : .;,. «. 13;390
g2 S es0 i\ | ' v f>.'i3?896'-
1963 - Lm0 ) f;ﬂ " 5‘*“;4;466.

1984 . 8o 15,000

1985 o -850 . . . . 15,600

. . . BACKGROUND TABLE TO FIGURE 23

ESTIMATED RELATIONSHIP OF EMPLOYMENT TO LEVEL OF DEMAND.
. SOURCE: Branching Ouﬁ}.ReferénCe’%,_Page 98) . ‘
T s T
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‘GLOSSARY

Appllcatlon Compllers are progxams that generate other appllcatlon

_processlng systems and programs from speclflcatlons chosen by the }<

user. Termlnals used in an 1nteract1ve mode w;ll llkely be used

to‘interfacepw1thlthe compllers in des;gnlng~these»appilcatlons.

_Appllcatlon Software lS the collectlon of programs that .are used to .

‘process specxflc appllcatlons.; It 1ncludes custom and non—custom

software.:

CPU or central processing unit. of a computer system provides the

calculation capability.

COBOL or Common Bu51ness Orlented Language is a high level language“

used prlmarlly for commercxal appllcatlons.‘p‘.

‘Computer Qutput Microfilm'(COMS‘iS‘printing information directly from

the computer on microfilm.iASpeeds up to forty times faster than‘

printing on paper are achieved along with lower costs. Access'to

the information. is made by microfilm viewers. -

Computer Services, see page

Computer Utility;xsee’page_u' o

Data Base‘inquiry Processinggpseevpage



"':WLthout the need to change the other. Thls substantlally reduces the'

10.

ll.-

12,

13.

"technlque data banks can be. developed 1ndependent of the programs

’~“ma1ntenance“ programmlng costs 1nvolved 1n mak:ng changes 01 1mprove~

ments to exlstlng systems.

 rather than:converted'to ‘analogue signalsvas used in present voice

“ox writing of data in a dlrect ox random sequence.' Access of data_ :

Data Base Management Software prov1des a structure, an access method"

and a malntenance fac111ty, for computer data flles. Us1ng ths

using the data. Thus, changes Can be made to data‘flles or programs'

Data Processing\Consortia, see page -

Digital Data Communications‘is.transmission_where;the data is "digital"

transmission lines. The advantages are in 1ncreased transmlss1on

speeds, Aimproved quallty and reduced cost

Direct Access Storage or disk or drum storage permlte the retrleval

stored on magnetic ‘tape is termed sequentlal

Distributive Data Entry discribes-the capture of computer input data

at the SOurCe or-creation.of that data. "TerminaIS‘or optical charac~.

ter readerl‘are usually 1nvolved in. enterlng the data dlrectly 1nto

lcomputer flles.

Executlve Programmlng Software refers to hlgher level programmlng

languages than COBOL or Fortran. Theyofac;lltate computer;use by
people not as hlghly tralned 1n400mputer programming,'and'they usually'
provrde capabllltles to prOV1de "one tlme“ or. report “querles“ to be

made easrly and qumckly into data flleS.



15,

16.

17,

18.

19,

20.

Facilities Management F.M. are contracted services which provide

Data Processing facilities and services‘to companies; In most cases

management of the computer operatlons lS provmded often'programming.

and systems servrces are 1ncluded

Families of Computerslis a term that'descrihes a series of computer

systems manufactured by one suppller that share the same 1nternal
"archltecture" Thls standardlzlng allows greater degrees of com- .

patmbllmty, that 1s, programs wrltten for one member of the famlly

can be easlly processed on another member of the famlly. - These fami-

lies of computing protect the user's programmlng investment when

growth -in data proceSSLng volumes- requlred larger computer systems.

Ferrite Core Storage used tiny donut-shaped iron pieces that could
be lnd1v1dually magnetlzed and sensed Each’% core represented

either an. "on—off" or a "o - l" blnary representatlon.~

‘File Management Systems,see Data Base Management.Softwareh

Fortran, or FORmula TRANslatlon, is a hlgh level language. ‘Ithis used

primarily in scmentmflc appllcatlons.

Hardware refers to the physical Circuits'and‘devices which perform

the calculation, manipulation, display or storage of data.



. V]

21,
22,

234

24,

_input/OutputlserVices)hsee>page“"W(

Intelligent Terminals, see Large SCale‘IntegrationLguuL'

Inter~actlve Mode of processmng requmres user responses from a

terminal durlng the processmnq of the appllcatlon.

Large Scale Integration (LSI) 'is generallyfaccepted_as the fourth

: generatlon of computer clrcultry., It provides a‘further order of .

magnltude reductlon 1n size and cost of clrcultry."Presentfcomputing

capabilities of medmum—smzed computers can now be reduced to the. smze

- of one LSI c1rcu1t'board. .The inclusion of thls computlng capablllty

25,

26,

27.'

on termlnals will prQV1de “1ntelllgent" termlnals capable of computlng

and - communlcatlng at comparltlvely low costs,

Local Batch Processing, See page -

oo

Management Science isithe'collection of techniques. used to solve com-

plex-management problems. They includé, among others; optimizing

packages such as llnear programmlng, contlnuous or dlscrete smmulatlon
L_

/
programmlng, forecstlng algorlthms, and dec;smon analysms technlques >

Mini—Computersaare small-computerS'that-have Substantial«computing

capability. Their rental is usually less than $1000 per month., Initi-

ally, they were used in SClentlflC appllcatlons where dedlcated com~

putlng was requlred Thelr 1nstallatlon 1n commerclal appllcatlons

is growxng as appllcatlons software support becomes avallable.




'.ﬂ'l

28,

Multl—Programmlng is a technlque that better utlllzes the hlgh speed

of the CPU.‘ The multlprogrammlng coftware allows more than one pro—

':gram to resmde or share the maln memory and sw;tches the computlng

20,

30,

31,

32,

33.

capabllrty_among'resldent programs;atyelectronlc;speeds; ;i

;Non—Custom.SoftWare,fsee”page~

On—line Program Developmént'is where'the“programmer‘writes and»tests

computer programs from a termmnal ' Due to the éase of maklng changes
and avamlabmllty of test tlme and test procedures, programmer product—

1v1ty is greatly 1ncreased (up to 600%)

Optical Character Recognition_(O}C,R,)Jis the_term‘used'to describe

the technique of reading printed_or_handwritten characters as direct

input into the computer. =~

Packaged~Software;:see page“

Packet Swrtchlng is ‘a form of dlgltal data communlcatlons where 1nfor~

mation is organized in’ packages each wmth the recelver s address.'

'These packages are then "swmtched" by a computer to the proper destlna—

tlon.- It is roughly analogeous to the Post Offlce system where letters
are dropped in a mail, box and are "swmtched" or sorted and dellvered

to the proper destmnatxon.x "packet swltchlng" has the advantage of -
1ts cOSt belng based on the number of packets sent rather Lhan on the

dlstance transmltted.u -



-

34.

35,

37,

' 38-

39,

40,
41,

42,

Point of Transaction Data Entry, see_Distributive Data Entry

Raw Power; see' page

Remote Access—Immediate*Response'Processihg)féee page

Remote Batch Processing, see page
Software refers to the collection of programs that-enable the use
of computers.vsHardWare‘or'the,computer itself can be visualized

as "dead". fIt'is;brought”tofﬁlifeﬁ"by the programs or softWare.

‘Thizrd Party Leasingldescribes the financial service of outright

purchase of- computer systems and the subsequent re—lea51ng of these

systems to users, usually on a long term lease (1 to 8 years)

Because the. flnance companles are amortlzlng thelr lnvestment ‘over a

longer time’ perlod than are. hardwar manufacturers, they can offer
'substantlal "dlscounts"-ln rental prlces.' The long term leases have't
tended to stablllze the tendency to. 1nstall the latest computer sys~-

tems -as soon as they are avallable.

Time=Sharing, see;pages'

Transaction Processing, see page .

'Vldeo Dlsplay Termlnals usually comblne a keyboard for data entry

nlth a. LdeVlSlon'llkO acreen for dlsplay of prxnted outeut..



- i 43 Vlrtual Memory is a’ hardware feature that prov1des the allu51on of

very large amounts of main computer memory (16,000, 000 posrtlons)

' even thought the computer 1tsel£ is aonly equlpped w1th a relatlvelyh
small amount of actual maln memory (say 128 000 posrtlons) The
programmer can plan and develop programs up to the llmlts of the

"v1rtual" memory w1thout real concern for the actual memory 'size.







