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TECHNOLOGICAL INNOVATION AND STRATEGIC HUMAN RESOURCE MANAGEMENT:

DEVELOFPING A THEORY
Abstract
Technological innovation affects the structure and content of
jobs. Research 1i1ndicates that there 15 a need for a theory of
technological innovation and strategic human respurce management
considering several factors. such as an @=2mployee’s besliefs about
technological innovations®™ effect on quality of work life and work
content. Furt-ermore, application sk:lls held by the i1ndividual should
allow the employee to use his/her technology »nnovatively. Employees’

beliefs about technological i1nnovation need to be positive to assure

high guality of worlk life as well as effective us>» of new technology.

Some of the pieces of a tentative theory are suggested here.
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TECHNOLOGICAL INNOVATION AND STRATEGIC HUMAN RESOURCE MANAGEMENT:

DEVELOFPING A THEORY

The question of how individuals respond to work has been at the
centre of some of the most active controversies 1n organizational
research. The debate of Jcb enrickment versus social information
processing has contributed to two recent shifts in theories about how
people react to worlk environments. The first change has been an
increased emphasis on subject.ve and cognitive factors, with wider
acceptance of the notion that an i1ndividual ‘s i1nterpretation of his/her
work situation 1is at least as 1mportant as objective reality (Elick,
Jenkins % Bupta, 1986° Staw, Eell ¥ Clausen, 1986).

The second major shift in Job attitude theory has been greater
attention given to environmental determinism. Not only have need-based
theories come under severe criticism (Salanci}t & Ffeffer, 1977), but
recent attempts to find a coherent set of i1ndividual differences that
moderate the effects of Job enrichment have not been particularly
successful (White, 1978). The approach to Job attitudes has moved from
models 1ndicating some i1nteraction of the person and environment toward
greater situetional determinism.

Determinism 13 grounded 1n social i(nformstion processing theory
which argues that i1ndividual’'s attitudes are not a function of deep-
seated needs but a product of how people socially construct the world
around them (Stew, EBell 2 Clausen, 1984). PBec: se tas!s and changes 1n
the woripiace caused by computerization are ambiguous, 1ndividuals may
1nterpret them 1n ways that are dictated by the content and mearing of |
their own actions. Thus, how one 1nrterprets the efrect  of

computerization on Jobs, whether cobserved by others or wmenitest 1n
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one’s own bebaviour in its social context., could be as strong .n
influence on attitudes toward computerizaticon as the objective worlk
si1tuation.

This paper presents an inter—-disciplinary approach to
technoloygical innovation arnd strategicl human resource management.
Literature from sociology, maragement, and psychology will be used to
develop a theory assessing o@employse beliefs about technological
innovation. The discussion centers primarily on technolog:ical
innovation and 1ts perceirved effect on the level of technological
skills maintained by the 1ndividual. What distinguishes this paper
from earlier work 1is +that 1t concentrates on beliefs held and
attributions made by the worbforce to technclogizal i1nnovation. The
framewortk specifically emphasizes the relationship of techinology and
the human resource domain.

Employees® Beliefs akout Technological Innovation

In recent vszars, almost all research on work attitudes and
technologyl has been situationally-basn=d. For instance, situational
variables including tasl characteristics, supervision., and «e-gonomics
nave been commonly 1solated as determinants of Job attitudes {lLocthe,
1976). Rarely, however, do work attitudes emanate from an endogenous
source of variance that 15 reflective of the ongoing stete of the
person and his/her beliefs as opposed to being =a product of the
situation.

Williamson (1983, chap. 1-7) argues that most technological

.change” 1¢ started because of environmental factors. Thus the firm
'trles to rearrange 1ts recources 1N sSuch @ way &= to zhay 2ffective and

sustain growth (Saiancit 2 Ffeffer, 1978, chap. 1. To remain
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competitive 1n a changing environment, the firm wi1ll often adopt
technological 1nnovations4 resulting 1n continuous change to the
workplace. Consequently, this change affects human rescurces
(Gattiker, 1n p ess). The 92rganitation n=2eds to cope with changes
affecting 1ts employees and other resources by providing the necessary
leng—-term plan, as well as assisting and measuring the effects of
change employees perceive over tine (Gattiler, 17€84). Employees”
beliefs about change caused by t=chnclogical ::nnovation must be
assessed to determine if the change was effective and resulted 1n
dzsired outcomes (Cammann, 1981). Such an assessment will help a firm
to assure the effective manajement of technological 1nnovation and
thereby justify the financial comm:tments made.

Is there a need for a theory of technological i1nnovation and
strategic human resource management” Some authors have reviewed
portions of the literature and suggested that additional worti 15 needed
1n this area (Dierkes ¥ Yon Thienen, 1984). My thinking 1s that need
must be establisned by three factors: a theory must apply to a
si1gnificant population, 1t must be useful 1n both research and
practice, and there must be some reason for believing that the prior
thinli1ng cannot be conveniently stretched to encompass the particular
population.

The significance of the number of 1ndividuals facing continuous
innovation 1n their worl 13 now Dbeyond dispute. Approaamately twenty
to thirty percent of all office employe=s 1rn North Americza and Europe
wort with computers and this percentage 13 rising (cf. RBetcherman ¥
McMullen, 19856). Computer—aided design =znd manufacturing have iad to

similar changes on the shop-floor. F1otechnoleogy 15 changing farmang
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while lasers are affectiny production processes. Technological

innovation is penetrating every economic sector of the i1ndustrialized
countries. Thus work content and stricture of Jobs are affected across
industries and cultures.

Another important 1ssue 1s whether we currently have a theory for
+echnological innovation and human resource maragement which 13 useful

in research or practice. Even the Erieiest evamination ot the

literature (e.g., Eilson % Gutel, 1987; Dierles % Yon Thienen, 1984%;
Gattiber, in press) shows that we do not-—at lezst not one that is
widely accepted. Most researchers cite different studies i1n making
their points about what may facilitate strat29ic human resource
management 1n the face of technelogical 1nnovetion. Furthermore. 1n
most cases, the beliefs about technological 1nnovation held by the
employees and thei:r 1mportance to the process of technology’s
successful 1ntroductiorn 1nto the worl process arz not even mentioned.
There is a need to provide a synthesis between these resulits and
related work by other researchers. Ideally., that synthesis will create
a framewort within which each study dealing with technological
1innovation and 1ts acceptance by =mployees can be seen 1n perspactive.
Similarly, -he synthesis would offer a guide to wher=z 1ntormation 1s
currently lacking. It could be hoped that the wecrl that has clready
been done, wh2n it has besn wunifi=d by such & th=zory., would offer
practical help for understanding the current situation of amployvees’

beli=efs about technological i1nnovation.
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Dimensions and Elements of the Theory of

Technological Innovation and Strategic Human Resource Management

If a comprehensive thzor, 1s needed, what should the dimensions
be? There are two dimensions to be added which require particular
attention from employees and firms alike: the 1ndividual’s beliefs
about technological innovation and the skills he/she must possess to
use it effectively.

Dne way to conceptualize the structure of the theory needed 1is to
search for general variables which are ‘“culture—free’ and "timeless’
continua according to Hage (1972, p. 10). Such general variables are
universal, simpler to work with, and most i1mportantly, they help us to
recognice that many vari:ables are needed to explain social phenomena.
The approach used i1n developing general variables in this paper has
been %o i1dentify the dimensions—--beliefs about technological i1nnovation
as well as skills—-—and the general variables.

An attitude 15 generally viewed as a disposition to respond 1n a
favorable or unfavorable manner to an object or occurrence (Uskamp,
1977, pp. 2-12). Fishbein (19467) suggested that one useful way to
conceptualize the notion of work attitude 1s to subdivide 1t 1nto three
related parts: (1) a perscen’'s beliefs about Job and worbk., (2) the
atli1tude 1tself (e.g., dissatisfaction) and (7)) behavioral i1ntentions.

Beliefs represent the cognitive side of one’s attitudes toward
technology and i1nnovation. This paper corcentrates on belisfs which
are concei1ved by the i1ndividual after interpreting an event within 1ts
content, such as change 1n his/her wor!place. An attitude or emotion
foliows from this procass. According to Schachter and Singer (19&62),

there are two critical processes that comprise any emotion-—arousal and
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attribution. A person’s arousal and attribution (1nterpretation) will
mold his/her beliefs about work and i1nnovation f(Landy, 1985, chap. 117,
Environmental determinism would propose, therefore, that the

individual erplains events according to how he/she socially constructs
and i1nterprets the event witlin 1ts centext (Hewstone, 1987; chap. 1).
An increasing appreciation of the role of cognitive activity in wort-
related behaviour 1s needed 1n order to better manage technological

innavation 1n an organizetion (Gattiker, 1n press).

Each general vari1able listed in Table 1 has several elements to 1t
which must be researched further. ‘"Element’ 1% & primitive term
defining classes of a phenomenon (Hage, 1972, pp. 28, 120). We will
discuss below each general variable and 1ts respzctive elements 1n wnore
cetaxl.

The 1ndividual’ s cognitive evaluation of techncoclogy in the
workplace could help explain the effective management of i1nnovation. A
posi1tive belief ebout working with technology and 1nnovation would be
desirable since researchers have argued that the effective use of
technology requires employees to feel comfortable with 1t. One recent
study showed, for i1nstance, that personal computers were p=rc=2i1ved as
most helpful 1n 1mprovingd worlk effectivenz2ss and the gquality of job
life (Gattiler. Gutel ¥ PBerger., 1983). Table I shows how the jeneral
variables of guality of wort life and anticipated chzange as well az the

respective elements mate up the technology and 1nnovation dimension or

the theorvy.

J
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Insert Table 2 about here

e L e e S ——

Lately., quality of work life has gained atterntion 1N the
literature, but it has not vyet come to centre stage 1in the
organi-ational research domain. The areas of concern and activity

encompassed by the term "quality of Job life’ are broad and diverse,
and many dJdifferent terms are i1in use, i1ncluding 11ndustrial democracy,
1ncreased worker participation as well as health aspects. One of the
recent North American definitions 1s Suttle’'s (1977). He defined
quality of work 1life as "the OJegree to which members of a work
organization are able to satisfy i1mportant persocnal needs through their
experiences 1n the organization." New efforts to study and i1mprove the
quality of work 1life have been varied (Fodgorecths, 1981; Rice,
McFarlin, Hunt & Near, 1985; Suttle 1977). Need-based theories have
come under severe2 criticism though, and results have been mixed
(Salancit & Ffeffer, 1977).

Determinism theory argues that how an 1ndividual feels about
his/her quality of worl life 1s not a function of needs but a product
of how the employee socially constructs the wort envirorment (e.g.,
Staw, Eell % Clausen, 1986) . Consequently, the foliuwing definition
could be put forward: quality of worl life i1s the product cof how an
individual i1nterprets his/her wort environment (e.g., type of job. wort
conditions., and peer relationzships) and how this 1ntzrpretation 13
influenced by the contenxt and meanming of 2ne’s own actions.

In the context or technological 1mnovation, th2 guality or wort

life might epn-ompass, but 135 not limited to. two elements: (1) an

10)
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individual’s acceptance of the technolicgy and (2 jJob and task
characteristics. The fol.iowing sections will discuss these elements 1n
more detail.

Acceptance_cf_technoloav. The term "acceptance’ could be defined
as a person’'s receptive psychological state based on perceived 1mpact
on such things as one’s Job, slills, and career progress (Gattiier,
1984). Acceptarze has been i1dentified as crucial to the effective use
of computer-based i1information systems (Biktson ¥ Gutet, 1987) although
relevant research has been limited (Gattiler., 1984). Unti1l recently,
researchers had failed to relate acceptence to effective use of
technolegy (Di=rles % VYon Thienen. 1984).

Gattiter and Larwood (1986) toot z step toward measwring the
construct of computer acceptance. fheir data i1ndicated that acceptance
correlated highly with use of computers and lnowledge about them. A
subsequent study by Gattiler 1987 showed simlar resctlts for
computar -pased 1nformation systems 1n  organizat:ons. The data also
showed that a "rational’™ emplovee or manager will accept an i1nformaticn
system to a Qgreater degree 1f his/her <uperiors use this system
extensively 1n their own worl (cf. Larwood. Guter ¥ Gattiler, 1984).

Gectiter and Larwood (1986) also found that 1ndividuals who
anticipated a mnajor i1nfluence on their future @zmplovment prospects from
computers and 1nfor etion svstems felt compelled to acquire computer
‘i1teracv. The datz demonstrated that people wno perceived computers o
have an i1mpact on  their wort were mor=s lilely to accepft them. ne
abve rrsults a2y be euplained by the {facn that the sirgl2 meost
1important factor for “asccepting’ tzchnology mav pe a oersor s Zorocern

about his’her ‘uture emplovment.

11
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Job _and task charactericstics. A Job consists of a set of tasks

which have d=29rees of responsibility, decision—-mak.ing, autonomy, and
vari1ety assocrated with them. The i1ndividual "s i1nterpretation of Job
and tast characteristics 1s an 1mportant factor 1n assessing quality of
work life. Most research nhas concentrated on i1ndividual perceptions of
Job characteristics but has i1grored task characteristics (e.g.., Hackman
¥ Gldham, 1930) . Rohmert and Landau (1987) proposed that a person’s
perception of tasl characte-istics alone may be difficult to i1nterpret
whz=" comparing one i1ndividual’'s scores to arother’s. An analysis of
the diffrmrent 3ob tasks as seen by 1ncumbents Zould facilitate
Comparisons.

The i1mportance of Job and tasl characteristi_.s to an i1ndividual’s
quality of worl life does not mean, however, that jJob enrichment 1s the
answer. Instead, wha®. 15 proposed here 15 that J1ob enrichment must
help change job and tasl characteristics i1mportant to., though currentiy
not li1led by, employees {(White, 1978). Therefore. 1t 1s necessary to
ensure that worte, beliefs about 1ob and tast character.stics are

positive.

Mantin, tHibtson, and Gutekb (1984° concluded that technolegical
innovation zffects Jobs and task structures 1n organizaticns. However,

1t seems that ma-.agerial positicns ar2 less affected than lower-laevel

positions. This 15 not surprising since conly a thorough tnowledges of
tasks allows mechanization and automation (Deoswell. 1787, chap. 2).
tittle 1s tnown of ne tasts 11nvolved 10 manager:al wort, maling

automation 1mpossible &t this time and mechanization vervy di-<i1cult tco

realize (Fanlo, 1934). Thus 1t seems f@2asible to assume thst manzxgers
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interpret technology-induced change and 1ts effects more positively
than support personnel, since the Job effects are far less severe for
managers than for others.

Another 1mportant factor 1n the acceptance of technalogical
innovation 1s the person's anticipated change occasioned by 1t and
his/her 1nterpretation of that change. Gatti1ler and Larwood (19864)
found that pecple who anticipated substantial change 1n their wort
environment due to technological 1innovation were highly motivated to
acquire the new skills necessary to use the technology. This may have
been due to a self-defense mechanism which suggests to the "rational’
employee that acquiring the sti1ll 1s preferable to losing one’s job.

Jab_content_of_skills. Spenner (1987) argued that a consensus of
what the concept of skills contains and how 1t should be measured 1s

lacking 1n the literature. Based on his review of previous research,

he concluda2d that skills have two dimensions: sibstantive complexity

and ei1ther autoromy or outside zontrol of stills. The latter deals
with the closeness of supervision and repetitiveness of wort.
Substantive compleiity cowld be conceptuzlized as (1) +the number of

discrete tasls one does. (2) the difficulty oFf each tasl (1.e. th2 time
required to become proficient), and {20 the current level of
proficiency. These concepts can be applied to assess a person’s level
of skills when worling witih a technology.

An employeze’s beliefs about the contents of his’he~ job and the

ski1lls required, however, may be substantially different than an
objective outsider’'s assessment (Fohmert ¥ Lanaau, 19270, Thus to
manage technological 1nnovation effectively, 1t 13 also necessary to

13
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assess the individual's perception of impact on shtills and job content

(cf. Marr, 19B6).

Organized _labour _and__the__public’s__acceptance of_ technologigcal

innovation. Unions can influence their members® assessments and
beliefs about technological innovation. Fenwiclk and Olson’s (1986)
study suggests that unions are primarily concerned with the effects of
technological innovation on Job security and i1ncome. Several union
pamphlets are designed to instill fear of technological tnnovations in
the worker. For 1instance, a brochure published by the West German
union IG Metall suggests to employees that technological innovation can
endanger their employability as well as quality of work life (IGM,
1984). How unions affect technolcgical innovation 1n an organizational
setting 1s uncertain. While union m2mbers are essentially concerned
with eutrinsic job factors. non—unionized employees focus more on
intrinsic factors (Fenwick % Dlson, 1986). Thus unions i1nspire workers
to focus their attention on assessing technological i1nnovation's effect
on extrinsic aspects of their jcbs.

Fublic opinion 135 another i1mportant factor relating to the general
acceptance of technological 1mnovation. Media, government, and other
organizations shape, or at least i1nfluence. employese assessments of
technological 1nnovation. Indeed, the media have been preoccupied with
the possible increase i1in unemployment because of 1nnovation.

Nevertheless, the final word has not been spolen since Job losses
due to technological i1nnovation are often offset by the creation of
wor}t opportunities 1n different areas (cf. Gattiler, 1n press). The

power of public opinion and unions over employses may differ since some

14
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individuals may be less likely to be i1nfluenced than others. Further
research in this area 1s highly necessary.

Summary_and_Conglusion

There are specific relationships between the general variables

identified above, as schematized i1n Table 7. Hage (1972, chap. 4) has

argued that linkages between elements of a theory must be specified

with theoretical statements as follows: theoretical linkages are

phrases which i1ndicate why, while operational linlages explain how.
Hage further stated that operational linkages make a theory measurable
and explain if the linkage 15 a linear one, a curve, or a power.,

thereby simplifying data—procescing and analyses.

-

Insert Table - about here

Table I displays the different theoretical linlkages batween the
elements of the two dimensions. The operational statements specity the
coefficients 1ndicating the relationship between the two variables.
For instance, V1 and VI have a positive linear correlation with
different coeffic:ents and a lower/upper Jlimit. How can this be
interpreted” Every 1ndividual anticipates a certain level of
technological 1nnovation when looking at his/her Job content. The
lower limit i1ndicates that a certain level of acceptance will always be
apparent. The uwupper limit means that, at some level., 10b content
changes are as significant as they can be and acceptance of such
technology-i1nduced change has gone as +tar 23 1t possibly can. The
different positive coefticrents illustrate that the ratio befween V1

and VYT may range from .0l to a perfect 1.00 relstionship.
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Fower 1s a coefficient that 1s constantly changing (e.g., power

curve). Organized labour and the public’s acceptance of technology-

induced change (V2) as well as the employee’s acceptance of it (V3)
represent a relationship which can change and 1is not linear (Hage,
1972, pp. 100-106) . The lower limit suggests that some level of
acceptance or rejection by wunions and/or the public 1is most likely.
Furthermore, such acceptance can be very positive, but 1t has limits.
Tests must be conducted to ascertain where eiactly the upper and lower
limits are, as well as what power coefficients apply.

Table = 1lists only the basic operational linkages and therefore
provides just a framework for future research. If technology-induced
changes are perceived to affect one’s Job content and 3kills
negatively, the employee probably thinks that his/her 3j0ob and tacsk
characteristics have been lowered (V1 and V4). Table = also suggests
that if the union's attitude toward technological :nnovation 1s
negative, employees will assume that Job and tast characteristics will
suffer (V2 and V4). In both cases, the operational linbage suggests a
posi1tiv/e linear relationship. Ajain., the different coefficients as
well as the upper and lower limits need to be i1dentified.

Beliefs about Effects of Innovation on Technological Skills

Technological stills are viewed as a compenent of work structure
and organization. Lile other shkills, they have two basic dimensions:
substantive comple:ity and sbki1lls subiected to autonomy or outside
control. The latter designates the discretionary bounds and the amount
of room for action within =z worl role as provided by the structure of
the 3jcb and technology arrangements. Substantive compleitrity for

technology-related sti1lls 185 the level., scope, and 1ntegration of

16
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mental, interpersonal, as well as manipulative taskts necessary for
working with the particular technology. Table 4 1lists the general

variables and their elements representing the dimensions of beliefs
held by the employee about the effects of 1nnovation on his/her

technological skills.

Insert Table 4 about here

The explanations given below 1illustrate that an 1ndividual’s
perception of the effects of change on technological skills 15 greatly
influenced by the structure of work and the organization. Thus to
assure effective uss of technology by the employee, 1t 1s necessary to
secure the individual’'s positive assessment of the technological skills
he/she holds. Obviously, if an employee feels that his/her skills are
inadequate to the fullest capabilities of the technology. cost and
benefit ratios may not be as good as they shculd be. Invesfments made
in a new technology for the workplace may thus become guestionable.

Job functions may require an 1ndividual to per{form
problem—solving, planning. and decision—-maling tasts with a variety of
application skills related to his/her technology. Technological
1nnovation has led to 1ncreased specialization 1n all types of worl
(professional, stilled, anrd semi-shkilled) while reducing the range of
ski1lls required to perform the tasks and Functions 1n one’s work
(Gattiter ¥ Larwoond, 1n prass: Shailen, Hercenberg ¥ Fuhn, 19840,
Therefore, th2 i1ndividual may need only a few technological sbills to

perform his/her Jjob.

e
~
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Although employees may have a smaller range of skills to work with

the technology. they may have more depth than ever before. For

instance, a car mechanic specialized in repalring fuel-injected engines
with the necessary technology probably +tnows 1li1ttle about diesel
engines. The i1ncrease 1n technology wuwtilized 1n garages led to such
specialization, requiring the indivicdual®s "i1n depth”™ mastery of the
sk1lls necessary to use certain equipment effectively (Kraft % Dubnoff,

1986). Often, a shop—floor employee no longer hnows how to handle many

pireces of equipment skillfully. Instead, he/she specializes in using
cne or two machines with great skill (cf. Shaiken, Herzenberg % FKFuhn,
1986) .

Mechanical _and__application__shills. For compt ters, mechanical

st1lls 1nclude the person’®s basic lnowledge of how to log on and off a
mairn—frame; how to format. zZopy and use diskettes on a micro—-computer;
and basic lnowledge about terms such as bytes and random__access_memory
(RAM) . It is further assumed that the i1ndividual 15 capable of using a
Disk Operatin_, System (DOS' manual to answer basic guestions relating
to computer tasks (Gattiher % Faulson, 1987).

In addition to a person’s mechanical computer skills. he/she will
then have to acquire application shti1lls as well, such as the ability to
use certain software paclages. For i1nstance, both a secretary and an
accountant might use a word—-procesz=ing pactage and a spreadsheet to
prepare reports, tables, and do calculations. Such application shills

represent his/her proficiency 1n using a variety of software, allowing

the i1ndividual to solve certain problems either with a manual or by

other means.
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The above 1llustrates that the type of mechanical skills held by
an employee 15 pre-determined by the Job structure. Tashk compleiity
determines the type o0f technology needed to perform the Jjob.
Mechanization of certain tasks, therefore, dictates the type of
technology used and the mechanical skills needed to operate them safely
and efficiently. An employee develops beliefs about his/her level of
mechanical and application skills for working with the technology.
Employees sometimes believe that not having adequate mechanical and
application skills reduces their use of technology 1n their workplace
and lowers their productivity (e.g., Gattiker & Larwood, 19846).
Therefore, human resource managers should assure that individuals feel
comfortable about their level of mechanical and application shills,
thereby encouraging them to make the best uwse of the technology in
their wort.

!éclgzx__éDg__ggmalgaitx__gﬁ__éaaligétlgné- The problem—-salving
strategies handled by the employee make up the variety and complenity
of application skills. Tasl skills and mechanical abilities do not
give him/her the problem—-solving skills necessary to apply the
technology at the workplace. Instead, they provide basic understanding
of the technology with some "hands-on’® @a'peri=2nce. Consequently, the
individual with tasl and mecheanical skills has not vet acquired the
problem-solving skills needed to use the machin:e when performing
various tasls.

Once again, the structure of worl as well as the compl=iiity and
auconomy euperienced should correlate highly to the variety ard
dirfficulty of epplications 1n using one’s technology. For exempla2, =«

leypunch operator’'s job strucktwe 1nherz=zntly limits his/her possible
YR P b
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applications of a variety of skills at different levels of compleiity.
Variety of applications in using a technology i1n one’s worl 1s closely
related to the range of job skills held by the i1ndividual (Hall, 1986,
chapter 2).

Complexity of skills required to use the technoloyy effectively
determines the time necessary to become proficient. Therefore, an
operator of a machine can become accomplished with little time 1n
training, while a pi1lot needs substanti1al training to become proficient
in handling a jet fighter. Fiore and Sabel (1984 suygzsted that
programmable technology would 1ncrease the importance of shop—floor
skills 1n production. One reason put forward by these auti ors was that
small-batch production requires workers®™ shkills to deonug programs and
cope with comple;: 1nnovation i1n the production process on a continuous
basis. Researchh 1n factories, however, does not support this
theoretical notion but, 1instead, provides evidence to the contrary
(Shaiken, Herzenberg, % tuhn, 1986).

The variety of technological skills held by an i1ndividual also
depends on job content and structure. Even though a ichnology may
offer a wide range of possibilities, i1ndividuals often need only a few
ski1lls to do their work. Office worlers guestioned by Manbin, BEi1lson,
and Gutek (1984) felt they employed computers 1n their work 1n a
limited menner. For 1nstance, some reported that they wsed the
computer solely for word processing even though electronic marl and
other programs were available. Here, the job structure may not have
allowed employees to apply their technology to a variety of tasts with
different ievels of complexity. Such beliefs held by employeses may be

detrinentzl to the effective use of technology and may swuggest a lach
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of fi1t between employee capabilities and »rob reguirements (Forn,

Schooler, Miller, Miller, Schoenbarh ¥ Schconberg, 19870).

Innovative application of new technology requires the worker to
grasp and understand the machine to a great itent. The range and
depth of application skills held 95y the individual will, 1n turn,
greatly 1nfluence whether or not he/she uses the technology
innovatively {(e.g., Gattiker % Larwood, in press). fcguiring computer
skille and applying them to a variety of discrete tasks 1n one2’s Jjob
enables an i1ndividual to solve other problems as well. A high level of
mastery is necessary, however, before he/she will feel confi:dent
enough to think about expanding the use of the technology to other
sfrheres of his/her job.

Discrete_tasks. Another way to measure skills 1is to look at the
number of dlscreté tasks the individual performs with the techneology.

Having mechanical and application skills to use a computer proficiently

does not Jguarantee the effective use of an i1nformation system, which

b

requires a certain amount of technological creativity (Cameron

Whetten, 1987, chap. 1). Dizcrete taslts male use of a vari=2tv o+
skills the 1ndividual mav have, such as putting ledgers o <.
accounting 1nformation system, posting an entry on a journal., and
drawing up financial statements (e.g.. income statements and cash
flow). Thus the worl, 1n 'ts very substance, requires i1nitiative and
Judgment. For 1nstance, writing reports, doing calculations on a

spra2adsheet, and communizating with other employees by using an
electronic mai1l system require occupational self-direction. A ovariety

of approaches can be wused to do one’s worl: however, the i1ndi.:dual

21
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will only be capabkle of doing these tasks if he/she has the application
srtills necessary to work with the technology (kohn et al., 19837, p.
22) .

Maturally, 1ndividuals cannot always perform a variety of discrete
tasks usiny technology-related skills because close supervision or the
structure of a~Jrk might not permit it (Kohn et al., 1987, chap. 1-2).
An example would be a reservation agent for an airline. The use of the
computerized reservation system and the structure ot his/her Job demand
few discrete tasks to perform the work effectively. Thus, the discrete
tasks necessary to perform one’s Job determine the different discrete
tasks one will do with the technology. If an employee is dissatisfied
with the discrete tasks he/she must dc with the technoloy,. Job
enrichment or transfer may prove beneficial for the +irm as well a< the
individual (cf. White, 1978).

Reveloping Job-telated_applications. The numerows discrete tashks

an individual performs require application of trne possible uses of the

technology to many situations. This erables the employee to develop
other applications in his/her worl based on current level of
proficiency, such as problem-solvingy strategres. It 1s assumed here

that the person feels comfortable with the technology and enjoys using
1t 1n a variety of ‘asks at different levels of compleitity.

Develouping Job-related applications dictat=s that the 1ndividual
has acquired a substantial level of computer literacy beyond the novice
lavel. Research 1n end-user computing 1i1nferz that wel]ll written,
comprehensible manuals ond efficient help functions within the system
are essenti1al (Gattiter, 19387). Technical Jargon, there+ore., may be

detrimental to the i1nnovative use of the technology. Nutt (1986) found
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that an end-user's limited tolerance of ambiguitv might limit the
innovative use (r a technology unless manuals. technical advice of
information systems specialists, and otlhier help sources are easily
accessibie and understandable. Unfortunately, training for computer
end-users 1is too often limited to focusingy on 1mmediate dJob
applications (Mankin, Pikson % Guteb, 1984). Employees were not given
the knowledge reeded to attempt 1nnovativeress 1n  applying their
technologv and thus become more effective. It appears that effective
tecknology training may be one of the most 1mportant factors affecting
the development of job-related applications and 1ndividuals®™ beliefs
that those activities are worthwhile. Again, the confidence factor
looms, which affects the development of :nnovativeness 1n searching for
new ways to make effective use of the techno:ogy 1n one’'s 1ob.
Summary_and_Conclusion

et e e e e S e S e = e o o e o ——

These arguments infer that there are specifiz relationships
between the elements of the general variables. Table 3 presents a way

of schematizing these relationships. Again, theoreticzal & well as

operational linkages are identified.

Insert Table S about here

The relationship between the mechanical «nd applicatinon stillis
(VS) and a person’'s discrete Job tastis (V7) 15 a positive l:i1near
correlation with a limit. This means that, up to a certain point, the
number of mechanical and &application stilis, as well as the numoer o+
discrete tasts performed with the technology, i1ncreases. DMeverthelass,

there 15 a maximum and & minimum point. The different cosffircients

s1mply aean that the curve and 1ts peal can change for each employesg or
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work group. The theoretical linkage between variables 6 and 7 suggests

that 1f more discrete tasks are performed with a technology, the

variety and complexity of application skills increases. Applying

technology skills regularly in one’s Job 1s the most effective way of

sustaining skill and proficiency (e.g.. tohn et al., 1982). The
greater an employee’s variety and compleiity of applications, the more

likely 1t 1s that he/she will develop new i1nnovative applications for

his/her work, (V6 and V8) and mechanize some of the mundane tashks
(Doswell, 198=, chap. ). Again, the relationship 15 positive and
linear.

Conclusion

It should be understood that the theoretical perspective Just
described 15 merely a sheletal framework. [ts 1lin}lages and the
operational definitions needed to te«t the theory have been i1dentified.

The research necessary to delin=ate the pieces themselves still needs
to be done and the dynamics of how the pieces of the theory 1nterrelate
to one another awaits testing. Ideally, these dynamics ar e examined 1in
later research.

The discussion 1n this paper assumes that technological
innovations lead to changes i1n work content and Jjob structure (Spenner,
1782). A strategic endeavour for management would be to ensur-e that
human resources can use any new technolcgy effectively. This paper
suggests that such an cutcome 13 1nfluenced by 1ndividual beliefs about
a technologv's effect on:

1) wality of worb life and positive perception of

technology—-i1nduced changes 1n the woriplace. and
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2) application skills which allow the i1ndividual to use the

technology i1nnovatively and not jJust for a few mundane
functions 1n a robot-like fashion.

Assessing thra beliefs employees hold about technological
innovation 1n the workplace 1s an 1mportant step for strategic human
resource management (Gattiker, 1n press). It allows f'rms to respond
to technological change by 1i1ntroducing technology 1n a manner that
enables employees to accept such developmerts. Beliefs are not only
related to attitudes but, more i1mportantly, they are releated to humat
resource costs and benefits. For i1nstance, negative beli1efs about
cechnology-mediated worl will certainly have an effect on absenteseism
rates and voluntary turnover :1n an organization. Some preliminary data
also indicates that how a technology 1s utilized by employees 1s
greatly i1nfluenced by the beliefs they hold about 1t. Monetary
benefits for the flrm- (profits) and for the employee {wages, Jjob
securi1ty) can only be attained i1f the effective use of the technoleogy
15 assured for each job (cf. Gattiter, 1987).

The most i1mportant step which follows from the work presented in
this paper 15 the test of the model and 1ts relationship to human
resource costs and benefits. A humanitarian approach to technological
changes which considers the beliefs and concerns of the human resourc=s
involved will not only penefit the employee but also the organization
and will thereby facilitats future prosperity and. above all. job

security.
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Footnotes

1) In this context, the word strategic 1s used as 1n strategic

management, meaning the decision process that brings together the
capabilities of the organization with the opportunities and
threats 1t faces i1n 1ts environment (Rowe, Mason, ¥ Dickel, 1982).
) Working with technoleogy 1s ofter defined s the physical
activities. combined with the intellectual and }nowledge processes, by
which materiai.s 1n some form are transformed into output, using the
technology as a tool to perform this tash (Roznowst: % Hulin, 1983).
Rousseau (1272) has noted that these processes are highly
interdependent. For example, working with computers 1n &n office may
involve converting 1nput such as fialancial data 1nto outputs such as
bal ance sheets. Ferforming tasls with advanced technoloay 15 a complex
process which 1s litely to be i1nfluenced by the person’s beliefs toward
such technology {(Staw, Bell % Clausen., 1986). Technology-rediated work
entails physical act'vities cowmbined with intellectual and tnowledge
processes to transform i1nput i1mito output. T=chnology. as employed 1in
this study, 1ncludes various types ranging from fle:ible manufacturir.g
systems and lasers to personal computers.
Py Technological change 1s used 1n  a number 2f ways 1n the currert
literature ranging +From both reactive and p~)active change (Miles

% Snow, 1978) to a more speci1fic denoctation of reacting to

environmental changes (Astley *» Van de Ven, 1987). The usag= 1n
this paper 1s mostly the former, allowing for both resctive anuy
proactive change (Hrebinialk % Jovce, 1985) . Additionzlly,

technological change 1s also used to describz the alignment of

organizational capab.lities with 1i1nta2rnal contingencies such as

H
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human resources and their beliefs abcut technology and 1ts effect

upon their work.

Technoleogical 1nnovation 1mplies change in work structure and
content. Innovation, as used in this paper. i1ncludes both process
and product 1i1mnovation leading to a reorientacion of production
facilities and production process improvements applying and

integrating new technology i1nto the work process.
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Table 1
Beliefs About Technological Innovation and

Strategic Human Resource Management:
Di1sensions and Their General Variables

BELIEFS ABOUT EFFECTS OF TECHNOLOGY
TECUNOLOGICAL ON TECHNOLOGICAL
INKOVATICN SKILLS

Quality of Work Range and Depth of

Life Application Skills
Anticipated Innovative
Technol ogy-Induced Application

Change

Table 2

Disension of Technological Innovation:
General Variables and Their Elements

GENERAL VARIABLE ELEMENTS
Quality of -acceptaice of
Worx Life tech~ological 1nnovation

-Job and ta:%

characteristics
anticipated -Job content/skills
fechnol ogy-Induced
Change -orqanized labour

and the public’s
acceptance
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Table 3

Technological Change Z4

Thearetical and Operational Linkages 3etween_Elesents_of_Technology Beliefs

ANTICIPATED QUALITY OF WORK LIFE
TECHNOLOGY-INDUCED
CHANGE
Acceptance of Technological Ianovation Job and Task Characteristics
(V3) (V&)
Theoretical Linkage Operational Theoretical Linkage Operational
Linkage Linkage
Job If job content/skills Positive linpar If job content/skills  Positive linear
Content/Skills are perceived tg be correlation are perceived to be carrelation
(Vi) owered, acceptance of with lieit and lowered, th? individual  with Liaat and
technological change different will deduce negative different
will decrease coefficients effects on job/task coefficients
characteristics
firganized Positive attitude toward Power curve Negative attitude tors-d Positive linear
Labour technological change by with liaits technological change by correlation
and the Public’s  union/public opinian union/public opinion with liait and
Acceptance will increase acceptance encourages the esployee different
v2) by Lhe eapioyee to assuse ~egative coefficients

effects on his/her
Job/task characteristics

s
i
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Table 4

Beliefs About Effects of Innovation on Technology Skills:
feneral Variables and Their Elements

GENERAL VARIARLE ELEMENTS
Range and Depth of -sechantcal and application
Application Skills skills

-variety ard coaplexity of
applications
fpplication -discrete tasks

-developing jot related
applications

(]
o)
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Theoretical and Operational Linkages Between Elegents of the Technolcqy Skills Diaension

RANGE AND DEPTH OF
APPLICATION SKILLS

INNOVATIVE APPLICATION

Discrete Tasks
V1)

Theoretical Lirkage

Operational
Linkage

Developing Job-
Related Applications
{ve)

Theoretical Linkage

Operational

Linkage

Mechanical and Perforaing various

Application Skitls discrete tasks with
{V3) the technology
increases skills

The nuaber of discrete
Complexity of tasks perforned with
fApplications  the technology influences
{Va, the variety and cosplexity
of the applications

Variety and

Positive linear
correlation
with liait and
different
coefficients

Positive linear
correlation
with himt and
different
coefficients

Higher level of skills
Increases the
developaent of )ob-
related applications

Sreater variety and
cosplexity of technology
applicatians 1ncreases
developaent of job-
related applications

Positive linear

correlation
with lisit and

different
coefficients

Positive linear

correlatian

with Dzt and
di1fferent
coefficients
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TECHNOLOGICAL INNOVATION AND HUMAN RESOURCES (Vol. II)

Technology and End-User Training

Technological Innovation and Human Resources is a new series of books
pubTished by Walter de Gruyter (Beriin and New York). It brings together
research, critical analysis, and proposals for change in this fairly new
and nighly important field of inquiry: technological innovations and how
they affect people in the workplace. Technology irncludes but is not
necessarily limited to computers, information systems, telecommunications,
computer-aided design and manufacturing, artificial intelligence and other
related forms,

The first volume of Technological Innovation and Human Resources is
scheduled for publication at the end of this year. The series 1s
international in focus; its editorial board includes members from around
the world. The second volume of the series will appear in the Fall of
1988, It will focus on approaches to end-user training as advanced
technology is introduced in the workplace. An understanding of the
relationship between training meth~1s, user acceptance, productivity,
hunan resource costs and other a. s of concern is the major goal of this
volume.

The upcoming Volume II entitled Technology and End-User Training wi’
particulary include manuscripts which apply organizational, educational,
nsychological or other theories to the study of end-user training in the
areas of information and other technologies in organizations, These
manuscripts may be: 1) reviews of research, 2) case studies, 3) new
theories, 4) research reports of series of investigations, 5) cross-
cultural comparisons, and/or 6) new research methods and techniques,
Innovative theories and methods are strongly encouraged; implications for
future research and practitioners must be clearly articulated.

The editors wish to stress again that the term "technology” is not limited
to computers and office automation. Hardly any field of endeavor has
escaped technological advances which affect the workforce in turn. All
relevant research efforts are of interest here. Inquiries regarding the
appropriateness of topics are welcome. You may ccntact Urs E, Gattiker,
School of Management, The University of Lethbridge, Lethbridge, Alberta,
T1K 3M4, CANADA [telephone: (403) 320-6966 or 329-2169] or Laurie Larwood,
School of Business, State University of New York at Albany, Albany, New
York, 12222, USA. Papers should conform to the rules of the APA (American
bsycological Association) style guide (3rd Edition). Since the review
process is anonymous, please prepare your manuscript accordingly. Four
copies should be sent by December 1, 1987, to Urs E. Gattiker at the above
address.
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