Technological Innovation
Studies Program

Research Report

TECHNOLOGICAL CHANGES IN BANKING
AND THEIR EFFECTS ON EMPLOYMENT

by
Stephen G. Peitchinis

The University of Calgary

January 1977 [#69 ] e [#(0]

Rapport de recherche

Programme des études sur
les innovations techniques

Industry, Trade  Industrie
and Commerce et Commerce
Technology Direction

Branch de la technologie
Ottawa, Canada Ottawa, Canada




7 - “}:m?___\\
/ L/l ) an-d COmme,cee ér;du””.;\w-_]
. C?- b ( g . | May . C""'merce/ |
-7 8 g
[ Library
| ‘N\MM\}NMW '

e

TECHNOLOGICAL CHANGES IN BANKING. .
AND- THEIR EFFECTS ON EMPLOYMENT ot

by
Stephen G. Peitchinis

The University of Calgary

January 1977 ' ‘[:#69;] 2. [?1(0]

The ‘'views and opinions expressed in this report are those of
the author and are not necessarily endorsed by the . \
Department of Industry, Trade and Commerce ‘




Technological Changes in Banking and'Their Effects
' 1
on Employment

by Stephen G. Peitchinis, The University of Calgary

~ The Nature of Technological Changes

The nature of technology that is being implemented by Canada's

chartered banks has been examined rather comprehensively in two issues of

. ' 2 ~ :
the CIBC's Commercial Letter. Therefore, only a brief statement on the
subject should suffice.
Central to the new technology is the so-~called third generation

computer equipment, which in addition to,storage and computational capabi-

lities it has logical potential -- the ability to make programmed decisions,
to examine multiple cases, make selections and optimize; it has memory —--
the ebility to receive information, store it in memory banks, and provide it

to users upon request; and it has graphic potential -- the ability to-

. provide the information in a variety of configurations, such as tables,

’ . . 3
charts, drawings and lines.

1Thls altlcle is pavt of an ongoing study on the effects of
technological changes on educational and skill requirements, on the
occupational mix of manpower, and on changes in work functiens. It is
largely based on interviews, responses to letters of inquiry and responses
to a questionnaire that was completed in late 1976. Research . for the
study has been funded by the Technology Branch of the TFederal Department
of Industry, Trade and Commerce.

"Computers and Banklng -~ A Second Look", May/June 1974, and
"Communications and Computers Issue No. 2, 1977 b

3A good analysis of the actual and potential application of
computer technology will be found in a paper by J. Scrimgeour, entitled
“"CAD/CAM and its Slgnlfltance to Canadian Industry', presented at the
1975 Annual Congress of E.I.C., in Winnipeg, Manitoba (September 30 -
Qctober 3, 1975). '



Initially computer technology was applied to routine labour
. . . U . : LA
intensive banking operations, such as recordkeeping and cheque sorting..

Gradually application was extended to batch processing and other activi-

‘ties, and at present most of the chartered banks either have instituted

or are in the.procese of instituting "on-line" storage and operating
systems designed to facilitate the-instantaneous processing and_retrieval
of information. The ﬁew-systems not only store and process information
in accordance with.programmed>instructions, but also compute automati;
caily average‘baiences and service charges, and carry out "on*iine"
updating of savings accounte, demand deposit accounts, instellmect‘loacs,
credit card accounts,-and'scores of other transactions. It is expected
that within a few vears every chartered bank will have a fully‘lntegrated
national computer—communications system.l Minicompcters and microcdmpU*
ters willnfacilitate accees to flow and stored infotﬁetioh at'everya‘

5
office and work station.

Reasons for Investing in Computer—Communications Systems
Five major conSiderations appear to have entered into the‘decisicn ,
to_icvest in computer-communications systems: (1) the rather substantial
expansion. in banking operations, and in_the range. of banking actiﬁities
over the recent_pest,' (2) anticipatione of continued expansion;. (3) quest

. . -
i

for increase in efficiency in the rendering of customer services,and the

4An estimated 1.75 billion cheques were written in 1974. Consid-
ering that each cheque is handled on the average fourteen times, manual
sorting and processing would have been prohibitively costly. CIBC,
Commercial Letter, May/June 1974, pp. 1-2.

1
: c
5Who will have access, to what information and for what purposes

are matters of extreme importance, not only from the standpoint of confid-
entiality, but also from the standpoint of the allocation of responsibili~
ties within the organizational structure. The "on-line" system facilitates
managerial centralization, -and as such it can cause conflicts w1th1n the -
organizational structure.



cbnqqmitant'reduction or at ‘best a relative stabilization in operating
costs;. (4) the -need for more comprehensi&e and up-to—date information

" on a continuous daily flow basis; and (5) the potential for more.effe—_
ctive management planning and control. |

Canada's chartered banks have recorded. a phenomenal rate of
growth over thg 1965-1975 deééde: in Decemﬁef 1965 their total'aséets
amounted to‘$26,233 millioﬁ; by December 1975 they étood at $108;378
million —- a fourfold increase within the relatively brief pefiod of one
‘,depade; their loans increased from $9,124 million to $41,520 million or
four—énd—a—half times; their Canadian deposits increased froﬁ $18,594 
million t8_$66,873 million or about three-and-a~half timgég and.their
‘personél chequeing accounté increased from $207 ﬁiliion‘to $2,359 million
or about fweive times.

Some.of'this growth is, of course a manifeétatidn of fising
moﬁey‘inéomes; betﬁeen 1965 and 1975 the average money income of-famiiies
and uhattacﬁed individuals increased from 85,799 to an estimated $14,500
or by 150 percent. As a result, even in the absence of aﬁy changes in ’
the natuferf banking 6perations, deposits could. have been‘exbected to .
increaseAproportionately or one-and-a-half times. The increase of three
to four times indicates that there has béen a.very~signifiéant'real<grqwth
in the banking industry. |

" Expansion in operations of the magnitude eXperiéncea by the
industry within the relatively short period of one decade cannot but have

imposed. serious strains on the organizational structure and management of

6All statistical information is from the Bank of Canada Review
May, 1976. ' ‘
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the industry. .The mechanization process and:experimentatioﬁs with
alternative organizétional systems and managerial cpnfigurations_cén\be
viewed as responses to the pains of growtﬁ;iand a ﬁanifestation that
existing operational procedures and hanagerial structureg and practiées
cohld not accomodate the rapid rate of-growth.

The instéllatidn of "on-line" processing will undoubtedly speéd—i
up day-to-day operations;.expand the range and effiéiency in rendering_
customer services, and facilitate'more informed decision-making at all
levels of thg management structure. As abcuétomer of a 5rénch which was
recently linked to an'"én—line" system; I can aftést myself to the
considerable increaée in efficiency in relatibn‘fo customer se??icésf no
longer does éhe feller.leave thé station (wicket) aﬁaAgg infséarch of
records toAascéitain the account balance; when transferring_fuﬁé;;froﬁ'
tﬁe savings account to the demand deposit account, it is no longer
necessary to search_for'and puli out the savings account Céfd ;ﬁd‘recdfd
the transfer; when information is requested on Qhéfhér‘a'giVen‘chéqﬁe has
been cleared, it is no longer ﬁecessary to legvé»the statidhiand“go-in
search of the cheques that had been cleared, examine them and return
thém to the designated place. Indeed, in response to such a request I
was provided within‘seconds with an up-to-date statement of all cheques -
fhat had been ciearédgwithin the previous fgurteeﬁ dayg! It remains. to
be determiqed whgﬁhet'the evident improvement in,gdstpmer servicéé.
becomes reflected in a redqction or relative stabilization in operating
COStSyﬂ |

Conéuffent‘with,the improvement in cusfomér services, there is
now a coutinuous flow of CbmprehénsiVe current informgtion on Qperations;

The ways in which management will respond to the availability of that



information, and the uses to which .the information will be put, will
determine what ﬁill happen té operating costs. As Theodofe Levitt has
put it: "What makes scientific‘knowledge, inventions; and machines
productive is ﬁot.their mere eiistence, but how they arevused — héw
they are difécted, organized, and managed."7

It is generally recognized, for example, that fon—line"‘coﬁputer—
communicationé systems'facilitate:managerial centralizatiqn. Senior
management will. no longer rely on branch: officers to.provide infdrﬁation
on Branch 6perati§ns; they can -have the information in whatever form
they wish befdie branch officers do. This potenfial for inétant“éﬁd'con-
tinuous supefvisioh.of total operationé can create an anironmeht'off
drﬁellian surveillance. If such an enVironment ié ailoﬁed té deﬁeiop,_
banks will find it even more difficult than haé ﬁéen,theif e#perignce
'heretofére, to induce qualified employeéé to accept promotions.s Some
.agitatibn'amongst iﬁtérmediate managemeﬁt (bran¢h<managérs):is already in
evidence; the,timé is now~critical‘fdr.decisiOns on 6rganizational struc-
tures and managérial configﬁrations thch will take into account the
instantaneous access to the flow of operafional_information‘and the:
gentralization‘that is facilitated by the system. |

The»Employment Impact —~— General Discussion

The introductipn of electronic dat@_procesSing\equipment:shpuld

manifest itself in two employment effects: (1) a reduction in the rate

7"Management and the Post-Industrial Society", Dialogue, volume
10, 1977, No. 1, p..38. - — ~

8At a 1975 symposium on corporate planning, Irvin J. Dyck noted
"a tendency on the part of employees to decline promotions.'" Corporate
Manpower Planning in Canadai Trends and Prospects, The Conference Board

" in Canada, Ottawa, 1976, p. 46. o




of increase in employment; and (2) the -emergence of a number of new

employment categories.

Reference was made above to the suggestion that the rate of expan-.

sion in banking operations would have been arrested in the ahsence of the
new technology. Conventional methods of operation were becoming an
obstacle to substantive increases in the volume and>diversity ot opera-
tions —— the conventional system would not have beeh able to handle the
yolume of work entailed in a fourfold increase in operatiohs. .This has.
important implications for the potential and actual increase in employr
ment . |

| It is comﬁonly asserted that in the absence of modern technology
'employment would have expanded faster. In relatlon to banking, where
LOHVGHthﬂ&l methods of Operatlon were largely . labour 1ntens1ve, it
appears logical to hypothesize that a fourfold.inerease in operations
would have generated'a proportionate increase in employment. But, such
an’ assertion would have been based on the:doubtful premise.that such an
increase in operations would have been'hossible even in the absence of
the new technology.

Technology reduces the labour—output'ratio, but by increasing

output substantially beyond the level that would.have been possiblesin
its absence, employment may 1nvrea11ty increase more than it would have
increased under conventional methods of operation.v Between 1965 and 1975
the total domest¢c employment of banks increased from 75,728 to 123 567

or by 63 percent.



Table 1

Employment of Chartered Banks in Canada, 1964-75

: January 31

Year Men Women - Total Percent Increase
1964 31,286 -+ 42,695 73,981 -
1965 31,234 44,494 75,728 2.4
1966 30,744 46,733 77,477 2.3
1967 30,005 49,356 79,361 2.4
1968 29,846 53,075 82,921 4.5
1969 30,025 56,455 86,480 4.3
1970 30,546 61,051 91,597 5.9
1971 - 30,031 62,980 93,011 1.5
1972 29,739 65,745 . 95,484 - 2.7
1973 31,143 72,101 103,244 - 8.1
1974 - . 33,168 79,974 . - 113,142 9.6
1975 34,806 88,761 123,567 9.2

Source: CBA

It 1s noteworthy that 43 percent of the 1ncrease 1n employment over the
1965 1975 decade was recorded in the years 1973~ 1975:  the rate of -
increase in those three years averaged 9 percent per year, whereas pr1or
to 1973 it averaged only 3.3 percent per year

Thls accelerat1on in the rate of 1ncrease in employment coincides
with the period during which a number of the chartered banks were in the
process of installing their computer—communications systems. Hence, the

, | . y

increase should be viewed as transitory and accommodative: in thelperiod
of transition from largely manual to largely electronic processing, re-
latively large numbers of technical and operational personnel hadrto be
taken into employment; secondly, it is conceivable that for a period after

the introduction of the systems, operational problems prevented théir

efficient utilization, necessitating the continuing employment of personnel



‘__8_

for manual oPefations;'thirdiy, whilé the new systems were-beiﬁg set—-up
banking operations continued to expand at the relatively rapid rate of
the early 1970';; réquiring additional péfsonnel;'and fourthly, although f
the new téchnology facilitated é substantial increase in the volume of
information précessed per emﬁloyee, the volume of information itself may.
have grown faster thén the faté of increase in efficiency.

The fate,of increase in_eﬁployment is expected to décelerape‘as

'the céﬁputer—communicétions systems beéome progfessively more intégfated.
Regional and national integration of "on-line" systems will speed—ﬁp data '
trénsmission, will make access to information insténtanéous in\all bafts‘
of each.syéfem, and will reduce the volume of paper fioét.“ &ﬂefeiimiha—
tion or éigﬁificant reduction in the volume of ééperif1§a£ ﬁeans, of
coursé, théAelimination of most employment‘fuhctional'activitieé thati
involvé papef processing. This is the premise-on'which a déceleration in
the rate of employment increase is expécted.

But, forecasters may'be proven~Wrong; the elimination of éz
functional activity.does not élways mean the elimination of an emplqyment
position; it may well mean the substitution of oﬁe set of funétional
activities for another. In the case under examination, there will be
considerable~substitﬁtion of paper processing ﬁunctionalzactivities with
éctivities that ?ela;é to the preparation of informétion-inputs foﬁ;the
system, "and the‘examinatioﬁ ("proofing") of system outputs. On balanée,'
it is difficult-to make a categorical statement about the ultimate level
of employment in.so-called "routine"flo&~skilleé positions. Althougﬁ it
is quite likely that substitute‘systems related’activities will be‘created,
it is unlikley that routine low-skiiled employmeﬁt>positions will'ipcreasé

at the rate experienced over the recent past.



While there is some unceftainty aboﬁt the ultimate level of
employment in low-skilled positions, there is no uncertainty'ébout>employ—
ment in high-level positions: cgmputers retain into storage'informaticn
" that is -deposited into them, and reléase information on:demahd ih‘whatéver
forms they are inétructea to release it; furthermore, while computéfs caﬁ
release informdtion in minute detail and configufation, they.must be
instructed on the nature of detail and configuration appropriaté for
individual decisions. For such, and many other related functions, increa-
sing numbers ofuhigh level manpower will be required. >Thé speCiaiizatipn
" of such high level manpower would be of an anaiyticél
nature, né; narrowly'teChnicéi: individuals broadly knowledgeable éf.fhe
economy, society,”industry-and finance will be ngéded; to:eiaﬁiﬁé;xénélfse
and- design the available information into‘forms approﬁriété‘forzthéieﬁdéi
to which it‘ié intended.
| In éummafy, incfeasing utilization of electronic data.pfocessing
equipment in bépking‘operations will affect employment‘iﬁ'fhé,fbliowing
ways: (1) total employment will continue to4iﬁcrease5 but at a substan-
tially lower rate than that recorded over the paét decade; (2) the
introduction of "on~line" traﬁsmiséion of data, and automatic pecording
and adjuspment of,deposits, Wifhdrawals, chgrges, sorting:and other rou-
tine functions Will‘gause a decrease in employment in occupatioﬁal class~
ificatiéns whose main functional activity is paper processing; (5) ffhe
efféctive andrefficient utilization of the costly electronic netwbrks
will require high level personnel with broad knowledge of thé technology
and its potential, as well as of the economy, society and finance. The
design and énalysis‘af information inputs and outputs will be the core

activity of such persomnel; (4) substantial increase in employment
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can be anticipated in classifications associated with the use of equip-

ment, such as encoders, programmers, data control clerks, reader-sorter

operators, and a score of supervisory personnel. This pattern of employ-

ment adjustments is likely to take place regardless whether banks limit
the fange of their service a:tivities to these which they now pefform,,

or expand into additianal ac-ivities.

Employment Related to tne Use of Electronic Systems

Employment related to the use of electronic systems hasobeen
comnonly underestimated in'magnitude and nisestimated in occuoational
composition. ‘Most enterprises and institutions using eieetronic systems
have found it necessary, within relatively short periods after commence--
ment of operations, to employ many.more systems teiated pefsonnei tnan
originally estimated. 1In all instances brought to our-attention,~such
unplanned additons to personnel were attributed to two main nafiatlesf
(a) inadequate knowledge on the part of management fegarding what |
nautomatic“ equipment‘can do, and (b) the dYnamic nature of electronic
systems, which is manifested in continuous impfovements in tecnnoloéy
and software.

. Inadequate knowlege about the nature and potential of-electronic
<systems has led many to the etroneous conclusion that the system will
perform scores of activiries at the push of a button. oBut}‘exoerience
‘increases knowiedge and knowledge exposes faulty assumptions. The push
of a button4will,,indeed,cause information to be produced rapid1y3 but
the usefulness of the information for decision4making purpoSes‘will
debend on the nature of information deoosited in. the system, the design

in which the information is sought, and the interpretation given to. the



information that is produced. All these qualifications mean that the
effgctive and efficient use of modern electronic equipment requires fhe
employment of scores of specialized persomnnel. In addition to the well
known occupgtions of programmer, computer operator and key entry oper-
ator, there have emerged the employment classifications of encoders, tape
librarians, workstation employges, data control clerks, and a hierarchy of

relatively high priced employment classifications, such as data process-

. ing managers, project team leaders, systems analysts and programmers

(supervisor, lead, senior and junior classifications), computer systems
analysts (various levels), and data communications managers. |
Another efficiency related issue concerns tﬁe integrgtion of
the eleqtronic systems network into the operations of the eﬂterprise.
Many enterprises appear to be using their systems as adjuncts £0 their
operations. TFor example, when we asked a bank What were the employment
effects of the electronic data processing system, Wefreceived in responsé
inférmation‘and opinion on all of the effects oniemployment related to
the traditional operations of the bank, i.e. the effects on activities
and numbers of tellers, accountants branch managers, supervisors, inspec-
tors, senior decision-makers, but no infoymation at all on employment at
the data centre. Subsequent enquiries on the matter revealed_that the

centre was viewed as something separate, an invisible organization .

somewhere out there, which receives all the information that is relayed

to it and gives out information that is  dinstructed to give.

To the extent that this reflects physical distance from branch

activities, it may not matter; but, to the extent that it reflects a



- 12 -

perception of the electronic system and its personngl as an dperaﬁional
system that is separate from banking activities, then problems of
efficiency may arise; Systems personnel, especially those iﬁVolved in
information design and analysis, must be broadly knowledgeable of
bankiﬁg activities. They should be able to thinklthe way operations
officers do; and they should be able to anticipate the nature of infor-
mation that will be required for the multitude of management decisions.

Effect on Branch Managers and Tellers

The two employment positions that have been most coﬁmonly asso—
ciated with banking operations have been those of the Braﬁch ﬁanagér
and the teller. Indications are that both are being.affécted-siénifi—
cantly by electronic data processing systems. As £He déy—to;daf oéerfA
ations of branches are transmittgd autbmaﬁically to>§entra1; Branch
managers will no longer be required to prepare détailed financial
reports on thé operational state of the bfanch;.IInstead; their efforfé
will be directed increasingly to customer rélations,‘the.examination
and analysis of causal factors that bear on the volume and nature of
operational services, and the efficiency and effectivehess-with which
services are rendered.- A change in managerial functions of -this mature,
will undoubtedly cause a change in the nature of educationaltqualifif
cations and personal characteristics that Will be required of candidates
for such positions.

The extent to' which mnanagerial activities:will\actually change
will depend,.of_course on th2 extent to whiéh senior management will
allow flexibility and diversity in operations amongst: branches. Weré
senior management to opt for standardization in operations, which has

been the traditional characteristic of risk-minimizing senior manage-
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ment, then branch managers can be moulded into whatever shape.traditicn
requires, and programmed to perform a set of specified standardizedA
functicns. In such cases, the educational qualifications and personal
characteristics of candidates willtbe related to what is required for
the successful moulding and programming of a standard branch manager.
On the other hand, were senior management to opt for flexibility and
diversity in operations, and were branchvmanagers to. be giﬁen consider-
~able latitude in the .nature and scope of operations, a different set
of educational qualifications and perscnal characteristics would be
required. The-individuals involved would require Rnowledge that extends
beyond the intricacies and mechanisms of bankingaoperations; they mould
have to become knowledgeable of industry, social structure, the econcmy,
government, bnsiness~government relations, and all other variaBle forces
that Bear on operations.

The basic functional activities performediby tellers, namely,
the acceptance of deposits and the honouring of withdrawls, will
continne'to be performed by tellers for some time, but the_performing

process will change. As tellers' stations becbme‘linked to data pro-

cessing centres, the activities performed by tellers will be automati- .

cally transmitted to the centre, and immediately following the trans-
mission.of a deposit or|® withdrawal a reverse transmission will take
place from the centre td the teller's station indicating the resulting
-balance. The implications ol this process for the teller can easily
be deduced: (1) the manual recording of information on deposits and
withdrawals will be elfiminated; (2) to the extent that the functional
activities of tellers involve the processing of information on deposits

]

and mithdrawals, that too, will be eliminated; (3) to the extent that
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tellers' functions after "banking hours" are related to their manﬁal
functiops during banking hours, the elimination of ﬁanual funcéions

will eliminate the need for them after "banking hours". This suggests

two possible changes that will effect tellers: (1) they will be

required to be more kncwledjeable of customers™ accounts and provide
information and some advice on demand. In the absence of "on-line"
computer- operations, teller: know only the balance of a chequeing account;
this puts the onus on the customer to know or guess what cheques have been
processed and what are still in transit. The "on-line" processing provi-
des the teller and the customer with a detailed up-to-date statement on
the state of the acéount in an instant. Are tellers.sufficiéhtifikﬁowledge-
able to cope with the additcnal information that will be preéentéd‘toAthem
instanténeously,»énd with tle questions that custoﬁersAﬁill und&ubtedly
ask? (2) the elimination c¢f "paper work" froﬁ the tellers' fﬁnétidnsﬂg
suggests the possibility of extending banking hours -to a‘fﬁll'day's work
~or employing part~-time tellérs,to provide services dufing~banking hours
only. There is no evidence of a trend at present; there is some evidence

of experimentation with alternative programmes.
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