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P�FACE 

The Committee on Women's Employment and Related Social 

Issues was established by the National Research Council 

in 1981 to study the earnings and occupations of women in 

the labor force. In the course of our first major study, 

which deals with sex segregation in the workplace, we 

became concerned about an issue we believe will be 
increasingly important in the decade ahead--the extent 

and effects of technological changes in the workplace. 
The field of information processing, in which so many 

women work, is being transformed by advances in 
microprocessing and telecommunications. Although new 

technologies have the potential to increase productivity, 
enhance economic growth, create new employment 

opportunities, and enhance personal development and 
growth, their rapid introduction and widespread use also 

raises questions regarding the restructuring of 
traditional ways of getting work done, the adequacy of 

training, and the long-term effects on health and 
safety. We are concerned about how employment 
opportunities, including job content, career ladders, 
working conditions, and earnings, are being altered, 

particularly for women, in conjunction with the 
introduction and implementation of these new technologies. 

Accordingly, we asked Diane Werneke, an economist who 

studied these issues for the International Labour 
Organisation and other groups, to prepare a summary of 

the available literature on microelectronics and working 

women. As we suspected, her review attests to the paucity 
of social science research on these issues. Dr. werneke, 

who is now a legislative aide for Senator Paul Tsongas, 
particularly sought information that would contribute to 

our understanding of how women at different stages of the 

life cycle are affected by changes associated with 

v 

Copyright © National Academy of Sciences. All rights reserved.

Microelectronics and Working Women:  A Literature Summary
http://www.nap.edu/catalog.php?record_id=19329

http://www.nap.edu/catalog.php?record_id=19329


technolog ical change in the wor kplace ; aga in ,  the research 
from th is per spect ive is inadequate . The existing 
r esearch does suggest , however ,  that the impact of some 
of these technolog ies , as they have been implemented and 
used in several s ituat ions in wh ich they have been 
stud ied , has not been pos it ive for women wor ker s .  For 
example , word process ing mach ines have in some cases 
accelerated a tendency to break up tradit ional secretar ia l  
j obs into var ious components , one o f  wh ich becomes 
full-time data entry or word process ing and is removed 
f rom other , more general off ice sk ills that could lead to 
advancement . 

We bel ieve the lack of research , the somewhat negative 
init ial research results , and the rapidity with wh ich 
change seems to be occur r ing increase the urgency for 
studying the issues involved . S ince the technology 
c lear ly has  the potential to be used in  pos itive , work­
enr ich ing ways as well , we hope to contr ibute to a 
process of thorough examination and assessment of what i s  
occurr ing and a discuss ion o f  the many alternat ive ways 
to introduce and use new technolog ies in the wor kplace . 
It is our hope that the d isseminat ion of th is review will 
contr ibute to greater understand ing of the issues and 
encourage fur ther research . 

To contr ibute to th is task , the committee is cur rently 
under tak ing an 18-month study of technology and women ' s  
employment ,  with suppor t from the Women ' s  Bureau of the 
u.s. Depar tment of Labor and a consort ium of funds from 
pr ivate foundations and pr ivate industry donated to the 
Nat ional Academy of Sc iences for self- in it iated studies . 
The study is being car r ied out by the Panel on Technology 
and Women ' s  Employment , spec if ically constituted for th i s  
task and chaired b y  Louise A.  Tilly , a h istor ian from the 
Univers ity of Mich igan . We look forward to the results 
o f  the ir deliberations . 

The committee is grateful to the National Institute on 
Ag ing , whose suppor t made it poss ible to commiss ion and 
d isseminate th is literature summary . We are grateful to 
Chr istine L. McShane , editor of the commiss ion on 
Behav ioral and Soc ial Sc iences and Education , for her 
essent ial assistance in readying the manuscr ipt for 
publication and d istr ibution by the committee , to Barbara 
F. Resk in , who served as study director of the committee 
at  the outset of its wor k ,  and to Heidi I .  Hartmann , the 

v i  
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MICROELECTRONICS AND WORKING WOMEN: 

A LITERATURE SURVEY 

INTRODUCTION 

Concern has grown in recent years about the implications 

of microelectronics for employment, the content of jobs, 
and the organization of work. Advances in microelectronic 

technology have made available flexible, powerful, and 
rapid computing power at low and falling cost. In 
addition, the reliability, accuracy, and potential for 

widespread application of microelectronic technology have 
been suggested as features that will promote its rapid 
introduction and cause broad changes in the way work is 

done in the future. 
The changes involve many kinds of work. The industrial 

sector has seen the advance of robotics and computer­

assisted manufacturing and design, with the attendant 
implications for jobs. Attention is also increasingly 

focusing on the office. The development of microelec­

tronics has created a new generation of office equipment, 
including word processors, optical character readers, 

ainico.puters, computer output microfilm, and otherSJ 

this equipaent can be linked into systems for the elec­

tronic filing, retrieval, manipulation, and communication 

of information. This capability is expected to profoundly 

alter the information-handling occupations associated 
with office work. 

The application of microelectronics to office jobs 

holds the promise of substantial increases in productivit y 
and reductions in costs for a sector of the economy that 
has been characterized by neither. At the same time, it 

also carries the possibility of job loss because it is a 
labor-saving technology, changes in skill requirements 

because of its technical requirements, and implications 
for individual job content as well as work organization 

l 
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because , l ike any capital investment ,  it  must be opt imally 
used . 

Although the l iter ature on microelectron ics and off ice 
wor k is growing in th is  country and in Canada and Wester n  
Europe , few studies have g iven spec i f ic attention to the 
group most l ikely to be affected by changes in the office : 
women who are h ighly concentrated in information-handl ing 
occupations as cler ical wor ker s ,  typists , secretar ies , 
bank teller s ,  bookkeeper s ,  and the like .  For example , in 
the United States more  than one-th ird of all employed 
women are wor k ing in cler ical occupations , and in many of 
these occupat ions more  than 90 percent of the jobs are 
held by women . S imilar concentrations are found in other 
industr ial ized countr ies . 

var ious r easons have been suggested for the concentr a­
tion of women in relat ively low-level wh ite-collar 
occupations : the existence of segmented labor mar kets , 
the ir  l imited occupat ional and geog raphical mobility ,  
inappropr iate education and inadequate tr aining , and 
d i fferent l ife-cycle patterns of labor force par tic ipa­
t ion , among other s .  And these same character istics may 
cause women worker s to exper ience d iff iculties in 
adjusting to the changes brought about by new technology , 
as sk ill  requ irements and job qualif icat ions are altered. 
Moreover , it  is not only those women who are now employed 
who will  be affected . Cler ical jobs have been of key 
impor tance in provid ing women with wor k foe the last 
quar ter of a century . If thei r  growth is cur ta iled or i f  
they undergo substant ial change as the r esult of new 
technology , the problems may extend to women who ar e 
seek ing to r eenter the labor force after tak ing t ime out 
for ch ild-rear ing and to new entrants equ ipped only with 
traditional off ice skills . 

L ittle has been wr itten on the impact of new tech­
nology on women at d ifferent stages of the l i fe course , 
a lthough changes in skill  requirements , job content ,  and 
the organization of wor k may have impor tant implications 
for the oppor tun ities of women as they age . Thi s  l itera­
ture  summary h ighlights the research that has dealt with 
new technology and its implications for off ice wor k ,  
drawing par ticular attent ion where  poss ible to how the 
e f fects may apply spec if ically to women as they age. Por 
example , many stud ies have suggested that trad itional 
off ice sk ills will d imin ish in importance as new tech­
nology advances . Th is trend may have a greater impact on 
older women who are not as famil iar , comfortable , or 
flexible as younger ones in wor k ing with computer 
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pr intouts , terminals , or electronic dev ices and who may 
be less willing to undergo training to update the ir 
s k i lls . 

The paper deals with four major issues r aised in the 
context of new technology . Fir st is the impact of 
m icroelectronics on the employment of women , with a focus 
on the changes in the structure of employment that are 
l ikely to occur over time and the requ is ite alteration in 
sk ill  requirements . Second is the impact of new tech­
nology on employment segregat ion by sex and on wage 
inequality .  Because relat ively few studies have focused 
specif ically on women , overall assessment must necessarily 
be tentat ive . Th ird are changes in job content and wor k 
o rganizat ion , including their impact on job satisfact ion 
and the physical well-be ing of wor ker s .  Finally , because 
m icroelectron ic technology makes poss ible the simultaneous 
communication of wr itten informat ion between phys ically 
d istant s ites , the advantages and dr awbacks of wor king at 
home or at satell ite locat ions as an alternat ive to 
r egular off ice employment are discussed . 

In  each of the four sections , the ma in f ind ings  of the 
l iterature are br iefly summar ized . Add itional and more 
spec ial ized source mater ial appear s in the bibl iography . 
I t  should be noted that the paper draws from the inter­
national literature as well as Amer ican sources because , 
i n  many cases , much more substantive wor k  has been 
undertaken by governments and researchers  abroad than in 
this countr y .  The paper does not aim t o  include all 
sources of informat ion on the impact of new technology ; 
its purpose is rather to identify and report the major 
f indings  wh ile point ing to gaps in information . 

THE CHANGING DEMAND FOR LABOR 

The introduction of new technology in of fices is per­
ce ived by most researcher s  as hav ing a s ignif icant impact 
on jobs and sk ill requirements .  Because microelectronic 
off ice equ ipment is generally labor-sav ing , predictions 
have been made of widespread d isplacement of of fice 
wor ker s ,  in particular those cler ical wor kers whose jobs 
are character ized as informat ion handling . While new 
jobs are l ikely to emerge in response to new technology , 
the skills in demand are l ikely to be substantially 
d ifferent from traditional ones that are no longer 
needed. Consequently , educat ion and access to skill 
training are l ikely to emerge as impor tant issues , 
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part icularly for women who dominate those occupat ion s 
most l ikely to be affected by the introduct ion of new 
technology (Table 1 ) . 

Impact on Employment 

Many of the ear ly repor ts from dif ferent countr ies wer e 
pessimistic about the impact of microelectron ics on 
off ice employment . A repor t prepared for the French 
government (Nora and Mine , 1980)  forecast a cons iderable 
sav ing s in employment in large service-sector organ iza­
t ions and suggested that 30  percent of the jobs that 
might have been created dur ing the 1980 s would not be 
because of the introduct ion of new technology . A study 
of off ice wor k by S iemens AG in the Federal Republ ic of  
Germany , as yet unpubl ished (c ited in Fr iedr ichs , 1979) , 
found that 30 percent of all off ice jobs could be 
automated . In the Un ited K ingdom, repor ts by researcher s 
(Jenkins and Sherman, 19791 Bar ron and Curnow , 1979 ) and 
by trade unions (Trades Union Congress , 19791 Assoc iation 
of Profess ional , Execut ive , Cler ical , and Computer Staf f , 
1980)  have forecast substantial r ises in unemployment as  
the result of the introduct ion of new technology . 

Wh i le it is technically feas ible for microelectronics 
to be introduced at a rapid rate , as impl ic itly assumed 
in the studies c ited above , thereby creat ing job dis­
locat ion , in pract ice several factor s appear to have 
slowed down the d iffusion of new technology , thereby 
reduc ing the immed iate pressure for readj ustment (Cabine t 
Off ice , 19791 Nes s ,  19801 Hayes , 19801 Arnold et al . , 
1982 ) . These factor s include a lack of skilled wor ker s ,  
capital shor tages in the cur rent recess ionary env ironment , 
and , most impor tant , a lack of awareness among executives 
of potential appl icat ions . At the same time , the pro­
ductivity ga ins resulting from the use of new technology 
have made it  feas ible for companies to offer new services 
that would otherwise not be under taken , thus creating 
some new jobs when old ones are lost ( Zeman , 1979) . 

Indeed , the evidence that emerges from case stud ies i n  
canada , the Un ited Kingdom, and France a s  well as 
anecdotal informat ion in the Un ited States suggests that 
the chief impact of new technology in of fices has been a 

cur tailment of the formerly rapid growth of traditional 
c ler ical occupat ions . This has been accomplished by 
reduct ions in hir ing , attr it ion , and/or redeployment to 
other f irm activities r ather than by layoffs .  Thus , 
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TABLE 1 Wh ite-Collar Occupations Dominated by Women and 
L ikely to be Affected by Microelectronics , 1980 

Number of 
Women 

Percentage Employed 
Occupation Pemale ( thousands ) 

Bookkeepe r s  90 . 5 1, 723  
Cash ier s 86 . 6  1, 34 6 
Secretar ies 99 . 1  3, 84 1 
Typists 96 . 9  9 9 1  
Bank tellers  92 . 7 515 
Bill ing cler ks  90 . 2 14 7 
C ler ical supervisors 70 . 5  169 
Collector s 56 . 4 4 4  
counter cler ks 7 3 . 4  257  
Estimator s 56 . 2  300  
File clerks 86 . 4  280 
I nsurance adjuster s  57 . 5  100 
Off ice machine operator s 72 . 6  682 
Payroll and time keeper s 81 . 0  188  
Receptionists 96 . 3  606  
Statistical clerks  78 . 0  302  
Stenographer s 89 . 1 57  
Telephone operator s 91 . 8 290 
All other cler ical 7 7 . 1 1, 4 3 5  

TOtal employed 4 1 , 28 3  

SOURCE: Bureau of Labor Statistics ( 1981 )  Employment 
and Unemployment : A Repor t on 19 80 . Spec ia l 
Labor Porce Repor t 244 . Calculated from Table 
2 3, p .  A-22 . wash ington , D.c.: u.s. 
Department of Labor . 
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although there  has not been widespread labor d isplacement 
in the sense of layoffs , there has been a more  subtle 
loss of jobs ( Labour Canada , 1982) . Th is lack of growth 
is  of par ticular concern to women because it indicates 
the gradual but never theless clear erosion of a key 
source of the ir employment . At the same time , it is  not 
clear that they will  be able to benefit  from the new 
oppor tunities that are emerg ing . 

Jobs That Are Disappear ing 

A Canadian study of the impact of microelectronics on 
women work ing in off ices (Menz ies , 1981)  found a sharp 
r eduction in the number of cler ical job openings and in 
the job content of informat ion-handl ing act ivit ies in 
bank ing , insurance , and other office wor k .  These 
d isappear ing jobs included secretar ies , f i l ing and othe r 
office clerks , bank telle r s ,  keypunch oper ator s ,  telephone 
operators , ma i l  handlers , and related supervisory 
per sonne l .  Some jobs had been amalgamated so that a 
wor ker was engaged in some act ivities that had previously 
employed several worker s �  in a few instances full-time 
wor k had been replaced by part-t ime employment .  S imi­
lar ly ,  two studies in the United Kingdom that assessed 
the impact of word processor s on off ice employment found 
that the propor tion of cler ical wor ker s ,  par ticular ly 
secretar ies and typists , on the surveyed companies ' 
payrolls had decl ined (Equal Pay and Oppor tunity Campaign , 
1980 � B ird , 1980 ) . Th is decl ine had been brought about 
largely by not replac ing cler ical per sonnel when they left 
the company . In add ition , several companies in Bird ' s  
survey indicated that they planned fur ther reductions in 
the number of cler ical wor ker s .  A study of off ice wor k 
in 11  French companies found that in most cases the number 
of typists and secretar ies rema ined the same or was 
s l ightly reduced through attr it ion when word processors 
were introduced and that the new equipment allowed the 
companies to do more  activities than prev iously 
(Enterpr ise et Per sonnel , 1981) . 

In the United States the demand for many types of 
cler ical wor ker s is also expected to decl ine as new 
technology spreads through the off ice sector. In 
bank ing , the growth of employment opportunit ies for 
tellers  and other bank cler ical wor ker s is  antic ipated to 
slow down dur ing th is decade , as automatic teller 
machines , minicomputer s ,  and other electronic off ice 
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equipment become more widespread (Cox , 1981 ; Jaffe , 
1980 ) . In the insurance industry , the appl ication of 
computers to such activities as bill ing and collect ion , 
underwr iting , claims , data entr y ,  f il ing , and r etr ieval 
and the ir  introduct ion in branch and agent off ices are  
expected to reduce the demand for many cler ical occupa­
t ions (Bureau of Labor Statistics , 1979) . In off ices 
throughout the economy , evidence points both to a 
reduction in the cler ical content of each activ ity , a s  
machines do wor k former ly done by people , and to a 
reduction in the intensity of cler ical wor k  in general ; 
the evidence also ind icates that employment growth will 
therefore not parallel the r ise in the volume of business 
that would have occur red in the absence of new technology 
(Work ing Women Education Fund , 1980a) . Moreover , the 
application of new technology has , in some cases , r educed 
the need for lower-level management employees , because 
the monitor ing capabilities of computer s  r educe the need 
for d irect supervision (Menz ies , 1981) . 

The d isappearance of many tr aditional cler ical jobs 
over time clear ly will affect women to a far greater 
extent than men , because they are so h ighly concentrated 
in these occupations . This  development also has 
implications for the employment of women of different 
ages , although no study has yet analyzed the issue . 
casual observation would suggest , however , that the 
d isappearance of these jobs is likely to have a 
potentially s ignif icant impact on women reenter ing the 
labor market. The effect on new entrants and on older 
worker s will ,  of course , depend on the educational 
qual if ications of worker s and the availabil ity of 
training and retraining opportunities. 

Emerg ing Opportunities 

I t  is  d i f f icult to predict the full r ange of job 
opportunities that will become available with the 
w idespread use of new technology in off ices. However ,  it 
is clear from a number of studies that the demand for 
computer and technical special ists will r ise substan­
t ially. In the United States , the Amer ican Electronic 
Association projects a substantial growth for electronic 
eng ineers ,  computer analysts , and paraprofess ional 
computer technicians (Amer ican Electronics Assoc iation , 
1981) . The introduction of new technology has also 
stimulated the demand for profess ional and management 
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per sonnel, particular ly those with computer-related 
technical exper ience (Menz ies, 1981) . Relatively few 
women are engaged in these occupat ions, particular ly a s  
computer spec ial ists (Gregory, 1982 : Menz ies, 1 9 8 1 :  
Arnold et al . ,  19 82 ) .  

In the cler ical ranks, stud ies have found that some 
new positions are be ing created in word processing in 
areas such as sales, consulting, and customer support 
(Bird, 1980) . As the introduction of new technology 
allows bus inesses to expand their act iv it ies, j obs in 
f ields such as publ ic informat ion and consumer serv ices 
are likely to expand (Matteis, 1979 : New Yor k Times , 
•Nat ional Recruitment Survey, • Oct .  11, 1981) . The 
extent to which women are able to partic ipate in these 
and other emerg ing opportunit ies, however, will depend 
c r uc ially on their  ability to acquire the requis ite 
skills . 

The Sk ill Mismatch 

The introduct ion of microelectronics into off ices alter s  
not only the demand for labor but also the skill requ ire­
ments across the occupat ional spectrum . Th is is 
par ticular ly true for cler ical jobs because although the 
character of management and profess ional jobs will change , 
r equir ing more technical skills, it is  the lower-level 
office worker s who will be faced most directly with the 
new equ ipment . consider ing the new off ice machinery and 
case stud ies of appl ications (Menz ies , 1981 : Bird, 1980) 
indicates the sk ills that will increasingly become 
obsolete . For secretar ies and typists, the growing use 
of word processor s will reduce the need for the tradi­
t ional sk ills of page layout , speed, and accuracy , 
because most of the new mach ines have bu ilt- in spac ing 
options and text cor rect ion capabil ities that allow a 
typist to input at high speed more  eas iry (Reproductions 
Rev iew and Methods, 1978) . Similar ly, rel iable and 
e asy-to-use dictating equipment will render stenography 
obsolete . For f i l ing clerks, the f irm-specific skill 
learned on the job will change as the equipment does . 
Manual recordkeeping, the posting of data, and hand 
calculations are l ikely to d isappear over time . 

For the new jobs becoming available, a new set o f  
technical skills w i l l  be needed . Drawing f r om  the 
canad ian case stud ies, Menz ies suggests that cler ica l

' 

work will require more value-added skills, such as better 
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human relations and organizational skills, to help get 
the work done as well as more technical and general 
knowledge (Menzies, 1981). Similar ideas have been 
voiced in the United States : all workers will need to 

become familiar with computer terminals, and there will 
be an increasing need for conceptual skills and aptitude 

for technology, in order to analyze and design informa­

tion in a way that is appropriate to the objectives for 

which it is intended (Werneke, 1982). 
In the United Kingdom, a conference on new skill 

requirements for clerical work emphasized the diminishing 

importance of task-specific skills such as typing, 
dictation, and the like and agreed that modern office 
workers will need the abilities to solve problems and to 

organize work effectively, a knowledge of sources of 

information and the analytical use of data, and communi­

cation and quantitative skills (Manpower Services 

Commission, 1980). In the French study (Enterprise et 

Personnel, 1981), similar findings emerged: clerical 

skill requirements will be broader and more conceptual in 

nature and will include an aptitude for understanding the 
f low of work in its entirety. Workers will also need to 

be able to adapt to new work processes. 
There is, of course, the possibility that the new jobs 

in the clerical field will require fewer skills than 
previously, rather than different ones. Indeed, it is 

possible that •deskilling• will occur among secretaries 
a nd other clerical workers, whereby jobs are broken up 

into their component tasks, each to be performed by 

different workers at different skill levels--and some 
even by machine. Machines thus substitute electronics 

f or brain power, removing the �cope for discretion and 

creativity from many jobs. This aspect of the intro­
duction of new technology is discussed in the section 

below on equal opportunities. 

Training, vocational Preparation, and Education 

Most people see a solution to the mismatch of traditional 
task-specific skills and the requirements of the office 

of the future in basic education, vocational preparation, 

and ongoing retraining. Merely replacing a typewriter 

with a word processor in the classroom will not provide 

women with the skills they need as electronic systems are 

introduced into the office. More than providing task­

specific skills, training is needed to give a broader 
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under stand ing of an organ ization as a system and must lay 
the bas is for the continuous retrain ing that will be 
necessary over a career (Peitch in is, 1978 � Labour Canada, 
1982 � Sherman, 1983 ) . Such retr aining may be a real istic 
goal for many off ice wor ker s .  For example, a conference 
on vocat ional training for office wor ker s (Manpower 
Serv ices Commiss ion, 1980 ) noted that many women have 
both an interest in off ice organization and the pract ical 
sk ills of keyboard input, classif ication, and indexing 
that could provide the bas is for more respons ible pos i­
tions, such as trainer s in the use of of f ice equ ipment , 
systems des igner s ,  promotion, sales and customer serv ice, 
and computer programming . 

Bas ic training--both classroom and on-the-job--have 
been explored by the International Labour Off ice and 
others ( International Labour Office, 198lb) . Par t of the 
issue is how to ensure the full partic ipat ion of women i n  
training oppor tun ities . For example, the propor tion o f  
women represented i n  general management and supervisor y 
training is low, whether it is g iven in-house or at a 
tra in ing center . Whatever the reasons--lack of des ire , 
inabil ity to invest t ime and effort in training because 
of family respons ibilities, or the failure of employer s  
to cons ider them a s  candidates--the issue needs to be 
more fully explored . At a minimum, tra in ing should be 
carr ied out dur ing off ice hours with arrangements made 
for time off the job for partic ipants ( I nternat ional 
Labour Off ice, 198lb) . 

The need for broad-based training clear ly has 
impl icat ions for women at different stages of the i r  
work ing l ife, which have not yet been fully explored . 
Several repor ts have noted the probable diff iculties of 
older women and those reenter ing the labor force (Wor k ing 
Women Educat ion Fund, 1980a, 1980b) because these women 
are l ikely to have the sk ills that are most in need of 
updating . However, it is  also these women who may have 
the most diff iculty in acquir ing train ing . For those 
seek ing a job after a per iod at home with young children , 
the ir  responsibil ities may make it diff icult for them to 
spend the time required to retool . Older women may 
r esist training out of reluctance to change old habits , 
or they may be over looked by employer s  for tra ining 
cour ses, because they antic ipate a better •return• on an 
investment in younger employees (Gregory, 1982) . This i s  
c lear ly a n  impor tant issue that war r ants fur ther study , 
because the oppor tunity for training and access to it will  
largely determine who gains access to new off ice jobs. 
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A related problem is that of basic educat ion and 
vocational preparation in schools that do not provide a 
background that is  suff iciently technical to st imulate 
women to enter technical f ields or to acquire more  tech­
n ical skills in the ir  postsecondary training (Werneke , 
1982 ) . It is well known that g ir ls in secondary schools 
take fewer sc ience and mathematics cour ses than boys ( Fox 
et a l . , 1980 ) . Even in today ' s  mor e  technolog ically 
advanced soc iety, women rema in unaware  of the increas ing 
mathematical requirements of any f ield of study . Because 
g i r ls are disproportionately concentrated in general 
f ields of study in schools , choos ing cour ses in the 
humanities, languages, and arts as opposed to sc ience, 
mathematics, and other technical subjects, they leave 
school without a technical background . Th is, in turn, 
i nfluences the ir choice of study at the postsecondary 
level of education ( Internat ional Labour Off ice, 198lb) . 
Hav ing once shut the door to sc ience and mathematics, 
women then lack the background to study for the higher­
level professions in  the computer industry .  At a 
d ifferent level , the lack of technical background , wh ich 
promotes the ability to conceptualize abstractly and 
spatially, inhibits many women from tak ing the tra ining 
in computer appl ications or systems des ign that would 
improve the ir  abil ity to benefit from new technology 
(Werneke , 1982) . 

EQUAL EMPLOYMENT OPPORTUNITIES 

The labor markets of the industr ial ized countr ies ar e 
character ized by a mar ked degree of job segregation by 
sex , and for no group is this more evident than for 
white-collar wor ker s. Although some women have made 
signif icant advances into profess ional and manager ial 
pos itions in most of these countr ies in recent year s, the 
major ity remain concentrated in cler ical occupations that 
are often poor ly paid and hold l ittle prospect of 
advancement. Whether the introduct ion of microelec­
tronics will change this picture , creating new job 
open ings that provide greater occupational mobil ity , 
depends in large par t on the abil ity of women to acquire 
more broadly based skills, as discussed in the previous 
section . It also depends on how microelectronics is used 
to change the content of jobs and the organization of 
wor k ,  because, while there is the potential to create 
more challeng ing and var ied jobs , there is also the 
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possibility of downgrading of cler ical wor k, reduc ing 
occupational options and further segregating women into 
low-skilled jobs (von Weenen, 1980 ) . 

Changes in Job Content and the Organ ization of wor k  

TWo schools o f  thought have emerged i n  the literature :  
one v iew is that microelectronics can rel ieve cler ical 
wor ker s from bor ing and routine wor k, allowing the i r  j ob s  
to be upgr aded and enr iched ( International Labour Of f ice, 
l98la) 1 a second v iew is that new technology can fragment 
wor k, c reating a number of lower-level, dead-end jobs 
( Feldberg and Glenn, 1980 ) . Although many examples have 
been reported of job enrichment (Chicago Tr ibune, Sept . 
19, 1979 : 161 Bus iness Week, Aug . 3, 19811 Enterprise et 
Per sonnel, 19811 I nternational Labour Off ice, 198lb) , 
much of the analytical evidence is pess imistic, as many 
r esearchers  have found that the appl ication of new 
technology has an adverse effect on job content and the 
way off ice wor k is car r ied out, enlarg ing the occupational 
gap between cler ical and other employees .  

Focus ing spec if ically on the changes in job content 
that occur when new technology is introduced, several 
studies found that cler ical jobs had become more frag­
mented and deskilled (Taylor, 19781 Glenn and Feldberg , 
19771 Murphree, 19811 Dr iscoll, 1981 ) . Taylor ' s  inves­
tigations showed that clerical tasks were increas ing ly 
car r ied out in pools or at wor k  stations at wh ich each 
cler k was respons ible for a small piece of the wor k 
process . Glenn and Feldberg found that the introduction 
of new of f ice equ ipment into several insur ance companies 
made cler ical jobs more mechan ical, lower level, and 
nar rower in content . In  her study of legal secr etar ies 
in Wall Street f irms, Murphree reported that the spec iali­
zat ion of admin istrative tasks produced an unequ ivocal 
decline in the number and var iety of secretar ial tasks. 
Driscoll concludes that the spec ialization brought about 
by the use of new technology has created a new breed of  
more men ial office wor ker s .  

Sex Segregation and Occupational Mobil ity 

The f ind ings  cited in the prev ious section have important 
impl ications with regard to sex segregation and 

· 

occupational mobility .  Feldberg and Glenn ( 1980 ) found 
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tha t  the impact of technology var ied for differen t  
segments o f  the labor force, par t icular ly for male and 
female wor ker s .  In  particular, when new technology was 
introduced, most of the new computer-related occupations 
wer e  f i lled overwhelmingly by men, wh ile the deskilled 
c ler ical jobs were  f illed increas ingly by women . At the 
same t ime, the disappearance of the more complex and 
h ighly skilled cler ical jobs cut off a traditional path 
of occupational mobility for female cler ical wor kers . 
T hus, the ma in avenues for cler ical wor ker s were  either 
hor izontal or downward . Accord ing to the Wor k ing Women 
Education Fund ( l980a) , the highest promotion ava ilable 
when word process ing is introduced is often that of 
s upervision of each other . 

S imilar f ind ings emerge from stud ies in othe r 
i ndustr ialized countr ies . Menz ies ( 19 8 1) found that in 
Canada very few cler ical wor ker s moved up into pro­
f essional or management r anks when new technology was 
introduced1 indeed, a few clerk s  had to accept demotions 
to rema in in the company ' s  employment . In the United 
Kingdom, Bird ( 1980 )  repor ted that about half of her 
s ample of women wor k ing with word processor s thought that 
the ir car eer prospects had not been affected by new 
technologyf although many thought that chang ing jobs 
would become eas ier, this was not necessar ily seen to 
increase upward mobility . Interviews with managers 
r evealed that word process ing jobs tended to move wor ker s 
out of the secretar ial h ierarchy, thereby el iminating a 
traditional career path . The word processor operator s 
were tied to the ir jobs because of the investment in 
the i� training . Moreover, because the wor k was organ ized 
i nto pools, the operator s did not acquire the necessary 
knowledge of the wor k ings of a particular department 
r equired for promotion to per sonal secretary . Bird thus 
found that there was little evidence that new technology 
opened up senior jobs for women outs ide the word proces­
s ing hierarchy, indeed, she found that the propor tion of 
female employees decreased sharply in the more senior 
grades . 

A study of the Austral ian bank ing industry (Game and 
Pr ingle, 1979 )  found that jobs that had once promised 
upward mobil ity had become routine and dead end in terms 
of career progress ion as well as held increas ingly by 
women . Thus, male ledger clerks  were r eplaced by a 
smaller number of female ledger machinists, who in tur n 
were replaced by input operator s .  Women who had begun to 
move into superv isory pos itions found themselves with 
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less certain career paths, because with the monitor ing 
capabilities of machines and work rationalizat ion, 
supervision became less critical for bank operations . I n  
findings similar to those of Glenn and Feldberg, they 
found that as bank jobs became increasing ly routine with 
the introduction of automatic teller mach ines and other 
electronic equipment, they became increasing ly •women ' s  
j obs• and lower-status occupations . 

Implications for Equal Opportunities and Pay 

Most researchers have found that the highly skilled 
positions created by the introduction of new technolog y 
are filled by outs ide recruitment rather than by train ing 
and promotion from within (Menzies, 198 1 ;  Game and 
Pringle, 1979; International Labour Off ice, 198 lb ; 
Work ing Women Education Fund, 1980a) . This would seem to 
imply that little training des igned to promote career 
progression is going on within firms . Indeed, anecdotal 
information indicates that training is almost always 
confined to machine use, often supplied by the vendor , 
and seldom designed to provide the basis for acquiring 
higher-level skills (Bird, 1980 ) . This is l ikely to have 
an adverse effect on older women and those reenter ing the 
labor market, because they are the least l ikely to be 
trained . Older women in particular will probably be 
affected by the disappearance of traditional channels o f  
upward mobility . 

Within the computer industry, there is a marked deg ree 
of sex segregation : women dominate the lower-pay ing 
functions, while men are concentrated in the upper 
echelons, as systems designers, program analysts, 
e lectronic eng ineers, and the like (Greenbaum, 1979 ; ·  
Gregory, 1982; Kraft, 1977; Dubnof f and Kraft, 1984 ) . 

The picture emerg ing from the l iterature has serious 
impl ications for the promotion of equal opportunities a s  
well as for pay structures .  I f  job content is downgraded , 
it is unlikely that pay in the clerical ranks will 
improve . It could even increase the average pay dif­
ferential between women and men . Unfortunately , there i s  
a s  yet very little in the l iterature on the impact o f  new 
technology on earnings . The repor t by the Work ing Women 
Education Fund, Race Against Time, found that automation 
was contr ibuting to lower pay for cler ical  wor kers ,  even 
though word processor operator s commanded a premium over  
conventional typists . In  the United Kingdom, Bird 
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r epor ted that word processor operator s were pa id at a 
special ist typist grade , above the salary of typists but 
not usually as high as that of secretar ies . In banks , no 
additional payments were  made to staff for operating 
tel ler terminals (Bird , 1980 ) . 

THE QUALITY OF WORKING LIFE 

Technology can affect jobs either pos it ively or nega­
t ively , depending on how it is applied to tasks and what 
the goals of its introduction are . Both job enr ichment 
and greater effic iency can be ach ieved by the introduction 
of new off ice equ ipment because of its capac ity to 
e l iminate tedious and repetitive tasks . Cer ta inly , many 
secretar ies are pleased by the replacement of the ir 
typewr iters  with word processor s because they are 
rel ieved of the t ime-consuming tasks of retyping and 
corr ecting and have increased scope for per forming 
nonroutine wor k (New Yor k Times , Aug . 16 , 1982 :812 ) . 
IBM ' s slogan , •Machines should wor k ,  people should 
th ink , •  summar izes the potential of microelectronics to 
create a better office env ironment . 

Much of the research to date , however , has exposed a 
number of d isturbing trends : the introduction of micro­
e lectronics has resulted in jobs becoming more highly 
specialized ,  more str ictly regulated , deper sonalized , and 
stressful . The previous section d iscusses the tendency 
for many cler ical jobs to be deskilled by the use of new 
technology to fragment wor k ,  which , in turn , has impl ica­
t ions for the quality of wor k ing l ife . Thus , for example ,  
Glenn and Feldberg ' s  study ( 1977 ) o f  cler ical workers in 
f ive companies found that with the extens ive use of auto­
mation , wor k pool ing was introduced , with several adverse 
features for employees . Jobs became more demanding , as 
workers exper ienced pressure to wor k  at  a pace set by the 
mach ines . Relationships between wor ker s  changed . ver­
t ically , they became more imper sonal as wor k was f i ltered 
through several layers  of supervisor s .  With in the 
cler ical work group itself , interdependence was reduced , 
because everyone d id the same wor k� th is was re inforced 
by a change in phys ical location , as different cler ical 
units were located in separate par ts of the build ing . 
The process of subdivid ing the wor k also prevented 
employees from ga ining an overview of the total wor k 
process and the ir contr ibut ion to it , reduc ing per sonal 
ident ification with wor k and job satisfaction . 
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I n  some cases , the introduction of new technology has 
caused wor k to be speeded up, thereby increas ing pressur e . 
Many terminals have a built- in tally and er ror count of 
the information processed, so that an operator ' s  speed 
and wor kload can be assessed by a superv isor (Dr iscoll ,  
198lb) . Monitor ing of wor k has sometimes led to the 
specif ication of quotas . For example at Blue Cross/Blue 
Shield, two worker s were f ired for fail ing to meet the i r  
quota for process ing cla ims (Bus iness Week, Aug . 3 , 1981 ) . 
At other compan ies , monitor ing has caused industr ial 
disputes ( Mother Jones , Aug . 198 1) . 

Even in instances in wh ich the use of new technology 
has ne ither changed the organization of wor k nor speeded 
it up, researcher s have found that the potent ial to enr ich 
j obs has been over looked . For example, Murphree ' s  study 
of legal secretar ies found that the increas ing use of 
word processor s had left many secretar ies underemployed , 
bored, and demoral ized (Murphree, 1981) , as more  of the i r  
wor k was transfer red to word process ing pools . Many wer e  
reass igned to more than one attorney, for whom they 
essentially per formed a gatekeeping function . Bird ' s  
study produced s imilar f indings : companies planned to 
r eclass ify secretar ies to administrative assistants 
responsible to more than one manager . However, Bird 
suggested that th is would not enr ich jobs, for it would 
be the addit ion of more suppor t functions, rather than 
having to wor k for more people , that would broaden 
respons ibil ity and enhance the poss ib ility of promotion 
( B ird, 1980 ) . 

Occupational Stress and Other Health I ssues 

Perhaps no other issue assoc iated with new technology ha s 
r ece ived more attention than occupational stress and 
other health problems . Occupational stress refers to 
excess ive strain caused by a job .  OVer a prolonged 
per iod , it can lead to a number of ser ious health prob­
lems, including heart disease , ulcer s ,  and hyper tension 
as well  as psycholog ical reactions (Haynes and Fe inle ib , 
1980) . Studies in the United States have shown that 
women work ing in cler ical occupations exper ience h igher 
r ates of stress on the job than men or women in most 
other occupat ions (Work ing Women Education Fund , 1981)  • 

Secretar ies were found to have the second-highest 
inc idence of stress-related d iseases because the ir  job s  
r equired rapid wor k pac ing, long hour s, and repetitive or 
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monotonous wor k--factor s lead ing to a high leve l of 
s t ress ( Sauter et al . , no date) . 

The use of new off ice equipment has been found by 
s everal studies to contribute to increased stress among 
c lerical worker s .  Researcher s  at the University of 
Wisconsin School of Preventive Medicine found that 
operators of v isual display units per forming routine wor k 
often fee l  t ightly controlled by the ir jobs because 
dec is ion mak ing is done by the machine . In addition , 
wor kers may have little under standing of how the machine 
works , adding to the feeling of loss of control and 
c reating stress , especially when the pace of work is also 
increased ( Sauter et al . , no date) . The health effects 
were most pronounced among those users with routine jobs 
and among cler ical worker s  whose jobs had been desk illed 
or downgraded as tpe result of the introduction of new 
equipment . 

In another study by the National Institute of Occupa­
t ional Safety and Health (NIOSH) , operator s of visual 
d isplay units at an insurance company showed greater 
stress ratings than any other group of wor kers ,  including 
a ir traffic controllers (Gregory ,  1982 ) . In other 
research , worker s  reported fatigue , monotony , and loss of  
security and job meaning , as  the enjoyable aspects of 
cler ical wor k ,  such as var iety ,  personal contacts , and 
natural wor k breaks were eliminated by the introduction 
of new equipment and the consequent changes in job 
content and work process organization (Smith, 1981) . 

I n  a study that investigated the impact of the 
application of computer-based systems to the routine 
clerical wor k of mortgage loan servicing , Turner found 
that workers who used computer s  more intens ively had 
relatively less attract ive jobs than those who did not , 
because using the system increased both the wor kload and 
the pace of wor k .  The net result was an increase in 
stress symptoms and in job dissatisfaction (Turner , 1980 ) . 

A four-month investigation of wor k at Amer ican 
Telephone and Telegraph revealed that excess ive 
supervision , computer monitoring , and management quotas 
had made occupational stress pervasive in the Bell System 
(Mother Jones , 1980) . Many workers  were  found to have 
a lcohol and drug problems . Indeed , the situation became 
so ser ious that 1980 contract negotiations resulted in 
the establishment of a committee on the quality of wor k 
life to propose solutions . Occupational stress is likely 
to affect women of different ages differently . For 
example , women with family responsibilities in addition 
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to the ir  job duties may f ind that conflict ing demand s 
increase the pressure they exper ience, par ticular ly 
because ch i ld care ar rangements are often inadequate, 
f lexible wor king hours are available to only a small 
number of cler ical wor kers, and par t-time wor k with j ob 
security and fringe benefits is  still the exception . 
With little •g ive • in the ir  schedules, these women may 
have extra problems in carry ing out their respons ibil­
ities . Similar ly, many older women without experience 
with automated off ice systems may find wor k ing with 
machines and the increased pace of wor k  par t icular ly har d 
to deal with . There is a ser ious gap in the l iterature 
on new technology and occupational stress . 

The use of new off ice equipment, particular ly v ideo 
display units, has been found to cause other health 
problems . Long hours at the terminal can cause eye, 
neck, and back fatigue and more  serious problems (Work ing 
Women Educat ion Fund, 1981) . A great many problems have 
to do with poor off ice design, par ticular ly improper 
lighting . Uncomfor table chairs, lack of humid ity, and 
poor ventilation also contr ibute to strain . These 
problems can be cor rected by careful planning of the 
of f ice environment and by attent ion to preventive 
measures such as the provision of frequent eye examina­
tions for those us ing the terminals (Hamilton, 1981) . 
This should be a par ticular ly relevant cons ideration for 
older wor ker s required to use the terminals . I n  add it ion, 
r esearcher s  have suggested the need for higher-qual ity 
equipment, with a minimum of screen glare and easier-to­
r ead characters  (Chamot and Dymmel, 198 1 ;  National 
Research council, 1983 ) , and for standards on the number 
of hour s per day to be spent at a terminal (Hamilton, 
1981 ) .  

Rever s ing the Trend 

Many researchers  believe that the tendency for the 
quality of wor k ing l ife to deteriorate when new tech­
nology is introduced is the result of a failure to tak e  
into account the social des ign o f  the off ice (Dr iscoll, 
198la ; Wynn, 1979; Turner, 1981) . Generally, in applying 
technology the emphas is has been on increas ing produc­
tiv ity and cutting costs and labor requirements .  Thi s  
focus has, i n  many cases, left the human and social 
d imens ions of off ice wor k unaddressed, thus imped ing the 
e ffect iveness of the organization . Dr iscoll found that 
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the new off ice systems neglect the per sonal and inter­
dependent nature of off ice wor k  by failing to provide any 
motivation for most employees to wor k  for organizational 
objectives . And yet , it is interesting to note that lack 
of motivation has been found to be an impor tant cause of 
l ow  productivity (McGregor , 1960) . 

I n  her research on how an office per forms the required 
t asks , Wynn found that the wor k  is rarely recognized as 
the intellectual , problem-solv ing activity that it is . 
As a result , systems des igners tend to v iew the off ice as 
compr ised of documents to be produced , messages to be 
delivered , and records to be updated or f iled as if these 
are the same k ind of objects that are man ipulated in a 
f actory environment . Wynn concluded that in places where 
the wor k of an off ice is people and not j ust paper flow ,  
there i s  a need for a broader perception of the off ice-­
one that enhances human interaction and communication. 

Clear ly , employer s  play a key role in how new tech­
nolog ies are introduced into the wor kplace . Argu ing that 
manag ing automation does not end with the purchase and 
installation of new equipment or off ice systems , Zubof f 
concluded that management should think through the k ind 
of off ice and environment that they want to foster 
( Zuboff , 1982b) . The assessment should include not only 

des ired changes in job content but also how they will 
affect employee expectations for job satisfact ion and 
career mobil ity as well as what organizational and 
cultural changes will be stimulated by the introduction 
of new technology ( Zubof f , 1982a) . 

Prom a different per spective , Dr iscoll has suggested 
the need for employees themselves to par tic ipate at some 
s tage in the system design . He found that most studies 
show that employees produce more and make innovat ions 
more readily in organizations str uctured to allow them to 
partic ipate in dec is ions , to identify with organizational 
objectives , and to share in the rewards of productivity 
and innovation (Dr iscoll ,  198la) . Part ic ipation alone 
may be only par t of the solution to revers ing the trends 
of downgrad ing job content , increased stress , and job 
d issatisfaction because of the diff iculty of ensur ing 
practical user input . Employees tend to focus on the job 
at hand and do not necessar ily have the per spect ive 
r equired to view the entire system .  They are also 
unlikely to be familiar with the technology and its 
implications . Turner (1981) suggests that systems 
designers must explicitly incorporate wor k design into 
plans for changes in the off ice . Jobs could be made 
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better by increas ing dec is ion-mak ing discretion .  In his  
r esearch he  found that g iv ing wor ker s more autonomy in 
the ir  jobs compensated for the add it ional pressures of 
computer wor k ,  as indicated by decreased stra in and 
increased job satisfaction . Another approach is to 
c r eate wor k  groups of wor ker s  with different sk ills so 
that they can see the relat ion of many different tasks to 
the whole product and can learn from each other and 
acqu ire  new sk ills (Work ing Women Educat ion Fund , 1980a � 
Mumm et a l . , 1978 � Assoc iation of Profess ional , 
Execut ive , Cler ical and Computer Staff , 1980 ) . 

It should be noted , however ,  that this solut ion is not 
eas ily appl ied . In the United States , few cler ical 
workers are organized suf f ic iently to br ing attention to 
the potent ial and actual problems caused by the appl ica­
t ion of new technology. Few women have trade unions or 
other organizations to represent the ir  interests or the 
degree of awareness of the issues to deal adequately with 
them in the ir  own workplaces (Work ing Women Education 
Fund , 1980a) . In Europe , where cler ical wor k  is much 
more unionized , a number of new technology agreements 
have been negotiated over the introduction of new off ice 
equipment , part icular ly the use of v ideo display units . 
Wh ile different unions have emphas ized different areas of 
negot iat ion , several features are common to almost all 
agreements : agreement to consult about change � no 
compulsory layoff s �  ag reement to offer training and 
r etraining as necessary : no loss of pay � and regulations 
on the use of v ideo display units from a health and 
safety per spective (Trades Union Congress , 1979 ) . 

WORKING AT HOME AND AT REMOTE SITES 

One aspect of wor k organization that is beg inning to 
change with the advance of new technology is the phys ical 
location of jobs . In the past , off ice wor ker s have needed 
to wor k in close proximity to each other to exchange 
verbal and wr itten information : the closer phys ically 
that wor ker s were located , the faster information was 
communicated . However , because new technology permits 
rapid communication between geographically separate 
s ites , there is no technical reason why certain tasks 
have to be per formed in an off ice (The Economist , 1981 J 
Peltu , 1980) . Many off ice wor ker s can now wor k in remote 
s ites us ing terminals , electronic mail,  and teleconfer­
enc ing (Word Processing wor ld , 1979) . 
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There is growing interest in both North Amer ica and 
Europe in the idea of remote site wor king . Although 
there are no estimates of the number of workers cur rently 
involved , some bus iness analysts in the United States 
have predicted that as many as 15 million wor kers  could 
be engaged in home wor k  by the middle of the next decade 
(Business Week , May 3, 19 82) . 

There are a number of potential advantages and 
disadvantages in wor k ing at remote sites . One trend that 
is being viewed with concern by employment analysts is 
the wholesale movement of informat ion- intens ive 
activities of companies to new and distant geographical 
locations . The most extreme example is the mov ing of 
c ler ical activities of a New York company to Barbados , 
where  data entry cler ical workers rece ive data and relay 
the processed information back to New Yor k v ia satell ite 
(Bus iness Week , March 15 , 1982 ) . Other examples are 
banks that have moved cler ical activities to states where 
banking leg islat ion is more advantageous (U . S .  News and 
Wor ld Repor t ,  Feb . 2 ,  1982) . The disadvantage o f  this 
trend from an employment v iewpoint is that while the 
r eceiving area may be able to expand its cler ical 
opportunities , the sending area is l ikely to be left  with 
a declining employment base , which is l ikely to affect 
women in the sending areas part icularly .  

Much o f  what has been written on remote s ite wor k has 
been on professional and technical wor ker s us ing a 
portable microcomputer at home . For them , having a 
compute r  to use at home or on a business tr ip is highly 
convenient and gives greater f lexibility (Gregory ,  
1982) . For example , a university professor used his 
computer , which was linked to the central university 
processor , to respond to messages left  by students and 
colleagues , to schedule appointments , to type text and 
edit it , and other k inds of tasks . In  this way he was 
able to work  on research for uninterrupted per iods of 
time and complete his required communications with other s 
when it was convenient to him , thereby making more 
eff icient use of his t ime (D. Ness , 1980) . While in 
principle home wor k could be beneficial for both male and 
female profess ionals , in practice it may not be 
r ealistic . There is a tendency to view home wor k as the 
panacea for professional women with young children , but 
home work is not a solution to child care .  The idea that 
mothers can wor k  eff iciently at a terminal while tak ing 
care of children does not mesh with the realities of 
computer wor k at either profess ional or cler ical levels 
(Gregory , 1982) . 
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Wor k at home and at remote s ites among cler ica l 
workers has certain benef its but also a number of 
s ignif icant drawbacks . From an employer ' s  point of v iew , 
r emote wor kplaces make it  poss ible to draw from a larger 
pool of labor , includ ing the homebound wor k force of 
handicapped and older wor ker s and , perhaps most 
s ignif icantly , women with young ch ildren . For example , 
one organization , faced with a cr itical shor tage of 
cler ical wor kers ,  recruited many women in th is situation 
(Manning , 1981) . A large bank establ ished a satell ite 
locat ion for word process ing at a community college , 2 5  
miles from headquar ter s ,  i n  order to f ind skilled wor ker s 
who were  not able or will ing to travel to the central 
bus iness distr ict (Mertes , 1981 ) . Employer s  have also 
found that work ing at home or at remote sites can 
increase the productivity of individual wor ker s and , by 
reduc ing expens ive center-c ity off ice space , can reduce 
costs and overhead (Manning , 198 1) . 

Women wor k ing either at home or at a convenient but 
nonurban or non-c ity-center s ite have a number of 
advantages . The most publicized potential benefit  o f  
wor k ing from home i s  that i t  increases the number of 
ava ilable opt ions for combining wor k and ch ild-rear ing 
(Gordon , 197 6) . Many women cur rently leave the labor 
force for a lengthy per iod to ra ise children ; when they 
r eturn,  they may f ind themselves irretr ievably beh ind in 
the ir  career development and , in the cur r ent context , 
unfamil iar with the new off ice technology . Some choose 
to wor k par t time , but in general these jobs are less 
well compensated than full-time wor k .  Wor k ing at home 
can prov ide the oppor tunity for more flexible scheduling 
of full-t ime wor k around the needs of ch ildren and child 
care arrangements . In this context , researchers point to 
the need for ch ild care facil ities to look after ch ildren 
wh ile the ir  mother s wor k , even in the home (Gregory , 
1982) . Wor k ing at home can also prov ide oppor tunities 
for hand icapped and older wor kers who may not be able to 
commute to wor k .  

Although home wor k of fers the advantage of increased 
f lexibil ity , a number of drawbacks  cannot be d isregarded . 
Wor k ing at home can cause isolation from off ice develop­
ments , result ing in difficult ies in mak ing bus iness con­
tacts , the absence of fer til izat ion of ideas or feedback , 
anonymity , and the lack of social contact (Albertson , 
1977 ; Labour Canada , 1982) . There are also potential 
health and safety problems (Clavaud , 1981 ) . In  an office , 
the installation of v ideo display units may more easi ly 
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take into account ergonomic factor s such a s  l ighting and 
air  ventilation ; a terminal in a home , however ,  may be 
more l ikely to be located in an area that is too smal l 
and that has inappropr iate l ighting . Home users  may have 
less incent ive to make the needed changes than would 
office management . And because the costs of operat ing 
machines are lower at night , there is an incentive for 
n ight wor k  at home , which can further contr ibute to the 
stress and isolat ion of wor k ing at home . Gregory (1982 )  
r eports a study that found increased stress among women 
w ith families wor k ing at home . It is becoming important 
to set standards and regulate wor k  so that those who 
choose to wor k at home will have the same protect ions as  
those who remain in the off ice (Werneke , 1982) . In  
addition , Gregory ( 198 2 )  raises the problem of  pay and 
f inds that the piece-rate systems and reduced benef its 
assoc iated with home wor k could leave women wor k ing at  
home cons iderably wor se off in  f inancial terms than the ir 
off ice counterparts . 

WOr k ing in an area outs ide the c ity center offers 
benef its to women and appear s to have fewer drawback s 
than wor king at home . cutting the time and expense of 
commuting would enable many women to comb ine wor k  and 
home responsibil ities more eas ily. Wor k ing at remote 
s ites could also aid in the development of child car e 
facilities , which has been hindered in par t by the lack 
of agreement on opt imal location (GOrdon , 1976) . There 
i s ,  however ,  one drawback in wor k ing at remote s ites : 
for g roups of less-skilled wor ker s , wor k ing away from the 
main off ice environment , the abil ity to make bus iness 
contacts within and outs ide the off ice may be impeded and 
avenues for acquir ing new sk ills and promotion may be 
curtailed (Werneke , 1982) . consequently , researcher s 
suggest that the development of remote s ite work ing 
should be v iewed with some caution . For some , it will 
suit their  particular circumstances ,  wor k ,  and wor k  
style . For others , particularly those per forming 
less-skilled c ler ical tasks , there is the danger of 
isolation and the curtailment of opportunities (Nationa l 
Executive Forum on Off ice Wor kstations in the Home , held 
by the Board on Telecommunications and Computer Applica­
t ions , National Research counc i l ,  Nov . 9-10 , 1983) . 

CONCLUSION 

Despite the substantial volume of l iterature that has 
been produced in recent year s on the impact of 
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microelectronics , a l imited amount of wor k has focused on  
i ts effects on  the jobs of wor k ing women . Th is is tr ue 
despite the fact that women are concentrated in those 
white-collar occupations that are expected to undergo 
substant ial change as the result of the appl icat ion of  
new technology . What ev idence there is from case studies 
and other mater ials , descr ibed br ie fly in th is report , 
suggests the cur tailment of tradit ional cler ical jobs and 
a s ign i f icant change in the sk ill r equ irements of emerg ing 
oppor tun ities . The extent to wh ich women will be able to 
gain entry into new occupations depends cruc ially on 
their  access to and par tic ipat ion in train ing and , more 
fundamentally , a change in the substance of the ir  
education . To date the ev idence has not been encourag ing . 

Stud ies show the tendency of new technology to be 
appl ied in such a way as to spec ial ize and downgrade 
exist ing cler ical jobs . Th is tendency has been l inked to 
unfavor able changes in the quality of wor k ing l i fe ,  as 
some jobs have taken on the character istics of assembly 
l ine wor k and have become more  imper sonal and less 
sat isfying . Changes in the content and organ izat ion o f  
j obs i n  some cases have also increased pressure and 
stress on wor ker s ,  rais ing issues of health and safety . 

New technology has the potential to alter the organ i­
zat ion of wor k in other fundamental ways , opening the 
poss ibilities of wor k at r emote s ites and at home . Th is 
has been taken to be an advantageous development for 
women , par ticular ly those with ch ildren , but closer 
inspect ion of the matter shows there are a number o f  
impor tant drawbacks to these ar r angements and that wor k ing 
at home is not a substitute for ch ild care fac i l i t ies . 

Whatever the impact of microelectronics on wor k ing 
women in general , its effects will cer tainly vary among 
women at d i f ferent stages of the life cycle . To date the 
l iterature has not addressed th is subject , although it 
seems clear that the changes in wor k will affect d ispro­
por t ionately older women , less exper ienced women , and 
those r eturning to the labor mar ket after a spell at 
home . I f  the r esearch commun ity is to develop the 
necessary background for informed pol icy r ecommendations , 
an in-depth approach link ing perce ived changes in the 
off ice to the s ituations of women at d i fferent stages of 
the ir  career s must be taken . 
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1979 WP by moonl ight . Word Process ing Wor ld . 
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1980a Race Aga inst Time : Automation and the Off ice . 

Cleveland , Oh io : Wor k ing Women Educat ion Fund . 
1980b Van ished Dreams : Age Discr imination and the 

Older Wor ker . Cleveland , Oh io : Wor k ing Women 
Educat ion Fund . 

1 981  War n ing : Health Hazards for C ler ical Wor ker s . 

Wynn , E . H .  
1979 

Zeman , Z . P . 
1979 

Zubof f , s. 
1982a 

1982b 

Cleveland , Oh io : Work ing Women Educat ion Fund . 

Off ice conver sation as an Information Medium. 
Unpubl ished paper , Univers ity of Cal ifornia , 
Berkeley . 

The Impacts of computer Commun ications on 
Employment in canada : An Overv iew of the 
current OECD Debates . Montreal : I nstitute 
for Research on Publ ic Pol icy . 

Computer-mediated wor k :  The emerg ing 
manager ial challenge . Off ice : TechnologY and 
People (Amsterdam) 1 : 2 3 7-4 3 .  
New wor lds of computer-med iated wor k .  Harvar d 
Bus iness Rev iew September-October : l4 2-52 . 

BIBLIOGRAPHY 

This b ibliography includes additional and mor e  special ized 
sources of informat ion on microelectronics and wor k ing 
women , some of wh ich are annotated . 

General Background 

Cab inet Off ice , Adv isory counc il  for Appl ied Research and 
Development 

1978  The Appl ication of Semiconductor Technology. 
LOndon : Her Maj esty ' s  Stationery Off ice . 

David Cockcrof t 
1980 New off ice technology and employment . 

Internat ional Labour Rev iew 
Nov . -Dec . : 689-70 4 .  

I nternational Labour Off ice 
198 1 The Effects of Technolog ical and Structural 

Changes on the Employment and Wor k ing 
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cond itions of Non-Manual Wor ker s .  Repor t  II , 
Adv isory Committee on Salar ied Employees and 
Profess ional Wor ker s ,  Eighth Sess ion , Geneva . 

The Impact of Microelectronics . Geneva : 
Internat ional Labour Off ice . 

Sleigh et al . 
The Manpower Impl ications of Micro-Electronic 
TechnologY· Repor t prepared for the Depar tment 
of Employment . LOndon : Her Majesty ' s  
Stationery Off ice . 

The Chang ing Demand for Labor 

Technolog ical Change and Women Wor ker s :  The 
Development of Microelectronics . Repor t  
submitted to the Wor ld conference o f  the 
United Nations Decade for women on Equal ity , 
Development and Peace , Copenhagen , July 14-30 . 

This repor t r eviews the current debate in the indus­
t r ial ized countr ies on the impact of microelectronics on 
employment . It is one of the f irst repor ts to focus 
specif ically on women , arguing that they w i ll be d ispro­
por tionately affected by new technology . I t  recommends 
the broader par ticipation of women in technical education , 
the prov is ion of adequate tra in ing facilities , j ob 
shar ing , and r eductions in wor k ing hours  to meet the 
potential problems of labor d isplacement and skill  
mismatches . 

I nternational Federation of Commercial , Cler ical , 
Profess ional and Technical Workers (FIET) 

1980 Bank Wor ker s and New Technology. Geneva : 
FIET . 

1980 Insurance and Social I nsurance Wor ker s and the 
New TechnologY· Geneva : FIET. 

1981  Off ice TechnologY in Industry. Geneva : FIET . 

These three r epor ts are based on information received 
from FIET aff i l iates in bank ing , insurance , and industry 
on the impact of new technology on employees . The 
repor ts ind icate no widespread layoffs have as yet been 
noticed but warns that many jobs are l ikely to be affected 
in the future . They outl ine courses of action for trade 
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un ions , includ ing the negot iat ion of new technology 
agreements prov iding for job secur ity and health and 
safety precautions . 

I nternational Labour Off ice 
1981  The Effects of Technolog ical and Structural 

Changes on the Employment and Wor k ing 
Conditions of Non-Manual Wor ker s .  Repor t I I ,  
Adv isory committee on Salar ied Employees and 
Profess ional Wor ker s ,  E ighth Sess ion , Geneva . 

Th is  repor t descr ibes trends in employment in bank ing , 
i nsurance , and general off ice wor k and in th is context 
discusses the l ikely impact of new technology . It f inds 
that those most at r isk are wor ker s with few sk ills , 
par t icular ly women . 

John Kendr ick 
1980 Analytical Summary and Per spectives on the 

Impact of Microelectronics on Productivity and 
Employment . Paper submitted to the OECD 
Spec ial Sess ion of the Work ing Par ty on 
Informatics , computer and Communications 
Pol icy , Par is , May . 

This paper argues for a more moderate v iew of the 
impact of new technology on employment . Although 
microelectron ics has the potential to spread qu ite 
rapidly , labor displacement will be less than many have 
predicted because of the effect of productivity gains on 
pr ices and the demand for services . 

Metr a Consulting Group 
1979  The Impact of Ch ip Technology on Employment 

and the Labor Mar ket . Repor t  prepared for the 
Nether lands Ministry of Soc ial Affa ir s ,  
LOndon . 

This repor t prov ides an overview of the subject in 
Europe and conta ins excerpts from many government and 
trade union repor ts . 

Joyce Selby Smith 
1980 Impl ications of Developments in Microelectronic 

Technology on Women in the Paid Wor k Force .  Pape r 
submitted to the OECD Wor k ing Par ty on I nformatics , 
computer and communications Policy , Par is , March . 
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Focus ing spec if ically on women , th is repor t shows the 
extreme concentration of women in cler ical occupations 
and why these occupat ions are the most l ikely to be 
a ffected by microelectron ics . Because of the ir inappro­
pr iate educational backgrounds and skills as well as 
their  lack of geograph ical mobility and low degree of 
organization , women may f ind d i f f iculties in adj usting to 
the changes brought about by new technology . The repor t 
recommends that pol icy initiatives be under taken to 
encourage g ir ls to par t ic ipate in a wide r ange of 
nontraditional subjects at school and in subsequent 
training . Retraining efforts should focus on promoting 
occupational mobil ity and not reenforce existing patterns 
of  occupational segregation . 

Repor ts in Progress 

European Economic community (EEC) . Repor t on the 
impl ications of new technology for women ' s  employmen t 
be ing prepared by Chr istine Shannon at the un ivers ity of 
Sussex , England . 

Metra Consulting Group. Survey of the impact of 
microelectronics on women ' s  employment . LOndon . 

Equal Oppor tun ities 

H. Braverman 
1974 Labor and MonopolY Capital : The Degradation 

of Wor k  in the TWent ieth Century. New Yor k :  
Monthly Rev iew Press . 

This study g ives a h istor ical v iew of the impact of 
technolog ical change on job content and wor k  organization 
and attempts to provide evidence that the deskilling of 
jobs has been the goal of introduc ing new technology so 
that the wor k  process may be better controlled by manage­
ment . Several case stud ies suppor ting th is point of v iew 
a lso appear in A.  Z imbalist , ed . (1979) , case Studies in 
the Labor Process , New Yor k :  Monthly Rev iew Press . 
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Ida Hoss 
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Automation in the Off ice . Washington , D.C. : 

Publ ic Affa irs  Pr ess . 

Although wr itten more than two decades ago , th is study 
of the f irst wave of computer automation holds true 
today . Hoss found that off ice automation prought about a 
red iv is ion of labor and a spec ializat ion of function that 
had negat ive effects on the structure of wor k organ izat ion 
and the occupat ional prof ile of the wor k force . 
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