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Leadership.  I t  i s  a l s o  p o s s i b l e  t h a t  what a r e  g e n e r a l l y  considered 
t o  be  good q u a l i t i e s  of  ' l e ade r sh ip '  may be s i g n i f i c a n t l y  a l t e r e d .  I f  
face- to- face  communication i s  r ep laced  by e l e c t r o n i c  mai l  and computerized 
conferenc ing ,  l e a d e r s h i p  q u a l i t i e s  a t t r i b u t e d  t o  phys i ca l  appearance w i l l  
be l e s s  important  1211 .  This  h a s  i m p l i c a t i o n s  f o r  o p p o r t u n i t i e s  f o r  
women, m i n o r i t i e s ,  and e s p e c i a l l y  t h e  handicapped i n  managerial  r o l e s .  

Q u a l i t y  of  L i f e .  On a  broader  s c a l e ,  o f f i c e  automation has - -  
i m p l i c a t i o n s  f o r  t h e  q u a l i t y  of  l i f e  i n  gene ra l .  Improved o r g a n i z a t i o n a l  
e f f i c i e n c y  may r e s u l t  i n  more l e i s u r e  t ime ,  a t  l e a s t  f o r  t h e  whi te -co l la r  
work f o r c e .  When we r e a l i z e  t h a t ,  th rough communications, t h e  workplace 
can  be  expanded from 9-to-5 a t  a  c e n t r a l  p l a c e  t o  24 hour s  a  day a t  any 
l o c a t i o n ,  t h e  f l e x i b i l i t y  provided can s i g n i f i c a n t l y  improve t h e  q u a l i t y  
of l e i s u r e  t ime even i f  t h e  t o t a l  amount o f  l e i s u r e  t ime i s  n o t  increased .  
Not having t o  commute every day would immediately improve t h e  q u a l i t y  o f  
l i f e  f o r  many people! On t h e  o t h e r  hand, t h e r e  may be impor tan t  nega t ive  
consequences o f  t h i s  t r e n d ,  i n  t h e  form of decreased  s o c i a l  c o n t a c t s  and 
inc reased  i so l a t ion i sm.  

A t  t h i s  l e v e l  t h e r e  can a l s o  be i n d i r e c t  p r o d u c t i v i t y  b e n e f i t s .  It 
has  been suggested 1161 t h a t  " t h e  main p a r t n e r s  s h a r i n g  i n  t h e  b e n e f i t s  o f  
i n fo rma t ion  automation a r e  t h e  publ ic . "  Less t ime spent  w a i t i n g  i n  l i n e s  
f o r  a i r l i n e  r e s e r v a t i o n s ,  bank t r a n s a c t i o n s ,  and supermarket checkout 
" c o n t r i b u t e  d i r e c t l y  t o  t h e  convenience, q u a l i t y ,  and r i c h n e s s  o f  ou r  
l i v e s . "  The e f f i c i e n c y  o f  such everyday a c t i v i t y  i s ,  i n  p a r t ,  why t h e  U.S.  
has  h i g h e r  o v e r a l l  p r o d u c t i v i t y  p e r  c a p i t a  t h a n  much o f  t h e  world [291. 
Thus, t h e  r e a l  b e n e f i c i a r y  o f  o f f i c e  automation may be t h e  consumer, an 
a s p e c t  t h a t  i s  n o t  e a s i l y  i nco rpora t ed  i n t o  a  c o s t / b e n e f i t  a n a l y s i s  b u t  
n e v e r t h e l e s s  may be more impor tan t  t han  any changes i n  i n t e r n a l  o f f i c e  
func t ion ing .  

Th i s  movement toward computer-augmented s e r v i c e s  is  o c c u r r i n g  i n  many 
a r e a s  o u t s i d e  t h e  o f f i c e .  A i r l i n e  r e s e r v a t i o n  systems were t h e  f i r s t  o f  a  
growing number of  t r ansac t ion -d r iven  systems which p r o v i d e  "one-stop" 
customer s e r v i c e  [ 1 7 1 .  These systems use  t h e  computer f o r  a l l  t h e  
customer suppor t  a c t i v i t i e s  needed by t h e  customer r e p r e s e n t a t i v e .  In 
some c a s e s  such a s  automatic  bank t e l l e r  t e r m i n a l s ,  t h e  human in te rmediary  
has  d isappeared  completely [ 2 ]  . These sy.stems a r e  i n c r e a s i n g l y  be ing  used 
a s  compe t i t i ve  s e r v i c e s  which companies must o f f e r  t o  ma in t a in  t h e i r  
market s h a r e  i n  an i n d u s t r y ,  even i f  t h e r e  a r e  no d i r e c t  p r o d u c t i v i t y  
ga ins .  Hence we may s e e  newer t e c h n o l o g i e s  be ing  adapted  f a s t e r  than  
e x p c t e d ,  a t  l e a s t  f o r  customer s e r v i c e ,  a s  f i r m s  f i g h t  t o  i n c r e a s e  o r  
ma in t a in  t h e i r  market share .  



Some H i s t o r i c a l  Examples - 
I n d u s t r i a l  Revolution and Beyond. A t  f i r s t  g l ance ,  it may seem t h a t  - 

our p r e d i c t i o n s  a r e  exaggerated.  But t h e r e  a r e  h i s t o r i c a l  p recedents  f o r  
t h e  e f f e c t s  o f  technology on s o c i e t y .  Some have r e f e r r e d  t o  t h e  new t r e n d  
a s  t h e  " ~ n f o r m a t i o n  Revolution" 1321, implying t h a t  it w i l l  be a s  
r e v o l u t i o n a r y  f o r  t h e  wh i t e - co l l a r  work f o r c e  a s  t h e  I n d u s t r i a l  Revolution 
was f o r  b lue -co l l a r  i n d u s t r i e s .  Going back even f u r t h e r ,  we can guess 
t h a t  when t h e  p r i n t i n g  p r e s s  was invented ,  no one r e a l i z e d  what a  
s i g n i f i c a n t  c o n t r i b u t i o n  it would make t o  t h e  development o f  c u l t u r e .  

The l a s t  c e n t u r y  h a s  seen  numerous s i g n i f i c a n t  developments whose 
r e a l  impacts were no t  a t  a l l  we l l  understood b e f o r e  t h e y  began t o  be 
a c t u a l l y  f e l t .  Alexander Graham B e l l  would have been ex t remely  s u r p r i s e d  
t o  f i n d  tw o r  t h r e e  te lephones  i n  every  American home. The automobile 
d r a s t i c a l l y  changed t h e  community and s o c i a l  s t r u c t u r e  of  t h e  U. S. 

Recent Developments. The e l e c t r i c  t y p e w r i t e r ,  copy machine, and 
computer were a l l  t y p i c a l l y  in t roduced  i n t o  o r g a n i z a t i o n s  f o r  t h e  express  
purpose of improving t h e  e f f i c i e n c y  of  e x i s t i n g  p r a c t i c e s .  Changes i n  t h e  
fundamental n a t u r e  of bus ines s  p roces ses ,  i n f l u e n c e d  by t h e  new 
t echno log ie s ,  happened s lowly  and were unplanned and o f t e n  unan t i c ipa t ed .  
For i n s t a n c e ,  t h e  computer and copy machine encouraged t h e  p r o l i f e r a t i o n  
o f  paperwork, and a  'need '  developed because of  t h e  new c a p a b i l i t i e s .  
Today, many o r g a n i z a t i o n s  could  no t  cope with t h e i r  i n t e r n a l  t r a n s a c t i o n  
p roces s ing  i f  t h e  computer 'went down' and they  had t o  r e t u r n  t o  manual 
process ing .  

Recent t r e n d s  d i r e c t l y  a f f e c t  t h e  q u a l i t y  o f  l i f e  of t h e  consumer. 
Te lev i s ion  a f f e c t s  our  l e i s u r e  t ime a s  we l l  a s  o u r  views o f  t h e  world and 
t h e  speed wi th  which we l e a r n  about  world even t s .  Most r e c e n t l y ,  
e l e c t r o n i c  funds t r a n s f e r  systems w i l l ,  and a r e  a l r e a d y  beginning  t o ,  
change t h e  way we ' b a r t e r '  f o r  goods and s e r v i c e s  and manage money 
t r a n s f e r s .  

Ehployment. What about t h e  e f f e c t  o f  new technology,  e s p e c i a l l y  t h e  
computer, on employment? Organ iza t ions  d i d  n o t  o f t e n  exper ience  t h e  
a n t i c i p a t e d  d e c r e a s e s  i n  employment l e v e l s  when computers were in t roduced ,  
and i n  f a c t  t h e  wh i t e - co l l a r  l a b o r  f o r c e  h a s  been i n c r e a s i n g  s t e a d i l y  
[181. However, t h e r e  have been s h i f t s  i n  employment requi rements  t o  more 
t e c h n i c a l  jobs.  For i n s t a n c e ,  i n  1960 t h e r e  were 13,000 computer 
s p e c i a l i s t s  i n  t h e  U.S. ; by 1970 t h e r e  were 258,000 [13] .  Today we a r e  
a l l  w e l l  aware of  t h e  sho r t age  of t r a i n e d  computer s p e c i a l i s t s  while  t h e  
o v e r a l l  unemployment r a t e  con t inues  t o  b e  h igh .  

. With o f f i c e  automation,  s i m i l a r  dramat ic  changes a r e  l i k e l y  t o  occur .  
It i s  ou r  b e l i e f  t h a t  i f  we can s tudy  and unders tand  t h e s e  changes b e f o r e  
t hey  become widespread,  we can des ign  t h e  new technology t o  emphasize 
p o s i t i v e  impacts  and minimize d e t r i m e n t a l  e f f e c t s  on o r g a n i z a t i o n s  and 
s o c i e t y  i n  g e n e r a l .  
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Research on Social  Impacts - 
Sample Hypotheses 

We b e l i e v e  t h e  research  on broader impacts of o f f i c e  automation has 
so f a r  been inadequate. Continuing research  should address  s p e c i f i c  
ques t ions  o f  employment l e v e l s ,  job/role d e f i n i t i o n s ,  and q u a l i t y  of  work 
l i f e  a s  t h e y  r e l a t e  t o  t h e  new technologies.  Current ly ,  t h e  same p a t t e r n  
is occurr ing  a s  d id  with e a r l y  computers; systems a r e  be ing i n s t a l l e d  
haphazardly and without f u l l  knowledge of t h e i r  p o t e n t i a l  p o s i t i v e  or  
negat ive  consequences. Although some e a r l y  successes  have been reported 
112, 14, 42, 431, most companies a r e  s t r u g g l i n g  t o  con t ro l  t h e  
p r o l i f e r a t i o n  of non-integrated word processing equipnent  and not  planning 
adequately f o r  f u t u r e  needs. 

A s  a  s t a r t  a t  formalizing the  work t h a t  needs t o  be  done, we suggest  
seve ra l  researchable  hypotheses. In t h e  next  s e c t i o n  we d i s c u s s  severa l  
methodologies t h a t  a r e  appl icable  t o  t h i s  type of  r e sea rch .  Our 
hypotheses a r e  a l l  r e l a t e d  t o  the  o rgan iza t iona l  l e v e l ,  b u t  s i m i l a r  
hypotheses can be generated f o r  broader l e v e l s  of  impact.  

Impact P roduc t iv i ty .  

H I :  With t h e  in t roduc t ion  of o f f i c e  automation, t h e  o v e r a l l  
p roduc t iv i ty  of  t h e  organizat ion w i l l  i nc rease  i n  p ropor t ion  t o  
t h e  number of white c o l l a r  workers ( b o t h  management and support 
personnel )  . 
We a r e  c a r e f u l  no t  t o  p red ic t  d i r e c t  dec reases  i n  white-collar  

employees, s i n c e  new jobs w i l l  be crea ted  a s  o l d  ones d i sappear .  We a l s o  
do no t  p r e d i c t  t h a t  t h e  inc reases  i n  p roduc t iv i ty  w i l l  be  a t t r i b u t e d  t o  
s p e c i f i c  jobs ,  s i n c e  some jobs w i l l  a c t u a l l y  decrease  i n  p r o d u c t i v i t y  and 
some w i l l  d i sappear .  We do p r e d i c t ,  however, t h a t  o v e r a l l  o rgan iza t iona l  
performance w i l l  be more e f f e c t i v e  ( i . e .  product ive)  with t h e  wide-scale 
acceptance o f  the  automated o f f i c e .  The next  two hypotheses dea l  with t h e  
support ive component o f  the  organizat ion.  

Impact on Support S t a f f .  

H2:  The in t roduc t ion  of o f f i c e  automation w i l l  have a 
s u b s t a n t i a l  s t r u c t u r a l  impact on c l e r i c a l  employees, w i t h  many 
c u r r e n t  jobs d isappear ing  and a whole new s e t  o f  j o b  s k i l l s  
emerging. 

. H 3 :  The in t roduc t ion  of o f f  i c e  automation w i l l  l e a d  t o  

s u b s t a n t i a l  p roduc t iv i ty  inc reases  i n  c e r t a i n  t a s k  c a t e g o r i e s  of 
t h e  suppor t  component of the  organiza t ion .  

We p r e d i c t  t h a t  s t r u c t u r a l  changes i n  c l e r i c a l  jobs  w i l l  t ake  p lace  
even i f  no o v e r a l l  p roduc t iv i ty  inc reases  occur (HI). F i r s t ,  t h e  r o l e  of - -  
information s p e c i a l i s t  w i l l  emerge, with f i n e r  degrees  o f  s p e c i a l i z a t i o n  
even wi th in  t h a t  category.  Generally speaking,  most c l e r i c a l  jobs w i l l  
r equ i re  more s k i l l s  and specia l ized  t r a i n i n g  than t h e  lowest- level  
c l e r i c a l  jobs  today. A whole c l a s s  of  c l e r i c a l  jobs,  such a s  f i l e  c l e r k s ,  
bookkeepers, and timekeeping c l e r k s ,  should disappear.  On t h e  o t h e r  s i d e ,  
a  h i e r a r c h i c a l  management s t r u c t u r e  of a d m i n i s t r a t i v e  s u p p o r t  personnel 



w i l l  develop. This ,  and the  p r o l i f e r a t i o n  of s p e c i a l i z e d  s k i l l  

requirements f o r  d i f f e r e n t  funct ions ,  w i l l  provide c a r e e r  advancement 
o p p o r t u n i t i e s  f o r  o f f i c e  support workers t h a t  never e x i s t e d  before .  

The p red ic ted  employment s h i f t s  have r i p p l i n g  e f f e c t s  on employment 
i n  genera l  a s  well  a s  cu r ren t  educat ional  requirements. It has been 
pointed  ou t  [131 t h a t  p rec i se ly  those  p o s i t i o n s  which we p r e d i c t  a r e  most 
l i k e l y  t o  d isappear  have grown the  most i n  t h e  l a s t  decades. From 1960 t o  
1970, t h e  number of f i l e  c lerks  increased 141 pe rcen t ,  while bank t e l l e r s  
and c a s h i e r s  increased 101 percent .  Recept ionis ts  and s e c r e t a r i e s  
increased by 97 and 86 percent ,  r e spec t ive ly .  What w i l l  happen when these  
job d e f i n i t i o n s  a r e  r e s t ruc tu red ,  e s p e c i a l l y  with t h e  growing female work 
f o r c e  p r e s e n t l y  occupying primari ly t h e s e  jobs? What happens t o  t h e  
u n s k i l l e d ,  e s p e c i a l l y  female, worker? 

Even though job d e f i n i t i o n s  may change, many t y p i c a l  o f f i c e  jobs 
s t i l l  need t o  be done. However, they  w i l l  be done d i f f e r e n t l y  and, i n  
many c a s e s ,  much more productively. Typing and f i l i n g  a r e  two good 
examples. F i l i n g  may become such a  simple 'button-pushing' t a sk  t h a t  i t  
w i l l  be  a  by-product of  o the r  work. Typing, e s p e c i a l l y  e d i t t i n g  and 
modifying documents, w i l l  be much more e f f i c i e n t .  A s  a  r e s u l t ,  fewer 
people w i l l  be needed t o  do these t a s k s  and/or they w i l l  be incorporated 
i n t o  o t h e r  r o l e s .  It i s  important t o  note  t h a t  demonstrating p roduc t iv i ty  
ga ins  i n  t h e s e  a r e a s ,  though easy t o  do and commonly used t o  j u s t i f y  new 
o f f i c e  systems today,  does n o t  n e c e s s a r i l y  l ead  t o  increased 
o rgan iza t iona l  product iv i ty  o v e r a l l  (H 1 ) . Ear ly  s t u d i e s  of  word 
process ing have a l r eady  shown t h i s  t o  be t h e  case  [ I l l .  

Managerial Impacts. The next  t h r e e  hypotheses f o c u s  on t h e  
managerial component. 

H4: Although the  job of managing may n o t  change a s  d ramat ica l ly  
a s  o f f i c e  support  jobs, o f f i c e  automation w i l l  s i g n i f i c a n t l y  
e f f e c t  t h e  methods managers use t o  do t h e i r  jobs. 

H5: The in t roduct ion  of o f f i c e  automation w i l l  p e r m i t  an 
i n c r e a s e  i n  t h e  span of con t ro l  of middle managers. 

H6: The in t roduc t ion  of o f f i c e  automation w i l l  cause t h e  r a t i o  
of non-special ized managers t o  spec ia l i zed  managers t o  d e c l i n e .  

I t  i s  expected t h a t ,  although managers w i l l  c a r r y  out  t h e  same t a s k s  
of decision-making and con t ro l ,  they  w i l l  be a b l e  t o  accomplish them more 
e f f i c i e n t l y ,  t h u s  leading t o  an inc rease  i n  t h e  t y p i c a l  manager's span of 
con t ro l .  I t  fo l lows,  of course,  t h a t  t h e r e  w i l l  be a  dec rease  i n  the  
abso lu te  numbers o f  middle managers requi red .  The support  s t a f f  f o r  a  
manager w i l l  gene ra l ly  be information s p e c i a l i s t s ,  whereas today t h e  
t y p i c a l  manager would a l s o  have s p e c i a l i s t s  i n  h i s  o r  h e r  r e spec t ive  
func t iona l  a rea .  The need f o r  func t iona l  s p e c i a l i z a t i o n  i n  a  support  r o l e  
should decrease ;  t h e  middle manager w i l l  t ake  on t h e  r e q u i r e d  funct ional  
s p e c i a l i z a t i o n  with t h e  a id  of s p e c i a l i s t s  i n  supplying t h e  appropr ia te  
information.  
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E a r l i e r  P red ic t ions .  In  t h e  e a r l y  1970 ' s ,  s e v e r a l  r e s e a r c h e r s  
( n o t a b l y  Whisler I41  1 ) , made s i m i l a r  p r e d i c t i o n s  about  t h e  impact o f  
computers  i n  t h e  organiza t ion .  The l a s t  decade has shown u s  t h a t  many o f  
t h e s e  p r e d i c t i o n s  d id  no t  come t r u e .  Whisler ,  f o r  i n s t a n c e ,  p r e d i c t e d  
t h a t  t h e  in t roduc t ion  of a  computer i n t o  a n  o rgan iza t ion  would r e s u l t  i n  a  
d e c r e a s e  i n  t h e  number of middle managers. Although he found some suppor t  
f o r  t h i s  hypothes is  i n  a  sample of i n s u r a n c e  companies, many s t u d i e s  s i n c e  
have  had con t r ad ic to ry  f i n d i n g s  [ 10, 38, 393. One s tudy  even showed an 
i n c r e a s e  i n  both  t h e  abso lu t e  number and t h e  number of  l e v e l s  o f  middle 
managers wi th  t h e  in t roduc t ion  of a  computer [6]. 

We do  no t  i n t end  t o  be q u i t e  so  f i r m  wi th  o u r  sample hypotheses.  A t  
t h i s  s t a g e ,  we a r e  t r y i n g  t o  sugges t  a r e a s  o f  p o s s i b l e  impact ,  i n  o r d e r  t o  
gu ide  f u r t h e r  theory  development a s  w e l l  a s  empi r i ca l  r e s e a r c h .  Our 
sample hypotheses a r e  meant t o  s e r v e  a s  examples of  a r e a s  needing  f u r t h e r  
s tudy .  

Suggested Methodologies f o r  Research - 
Ques t ions  such a s  those  r e f l e c t e d  by  o u r  sample hypotheses  should  be  

i n v e s t i g a t e d  a t  a  very e a r l y  s t a g e  (now!) be fo re  t h e  new technology 
p r o l i f e r a t e s  with unexpected nega t ive  consequences.  However, t r a d i t i o n a l  
methodologies  such a s  c r o s s - s e c t i o n a l  and ' b e f o r e - a f t e r '  s t u d i e s  i n  
m u l t i p l e  o rgan iza t ions  a r e  d i f f i c u l t ,  b o t h  because of a  l a c k  o f  common 
system components t o  e v a l u a t e  a c r o s s  o r g a n i z a t i o n s  and because  a t  t h i s  
p o i n t  t h e r e  a r e  few systems t o  s tudy  a t  a l l .  

'We sugges t  s e v e r a l  a l t e r n a t i v e  methodologies  based on s y s t e m a t i c a l l y  
c o l l e c t i n g  d a t a  regarding t h e  c u r r e n t  s t a t e  of  a f f a i r s  and p r o j e c t i n g  it 
i n t o  t h e  f u t u r e  under vary ing  cond i t i ons .  These methodologies ,  i n c l u d i n g  
t e c h n i q u e s  f o r  d a t a  c o l l e c t i o n ,  a r e  b r i e f l y  d i scussed  below. 

Modelling. There a r e  s e v e r a l  methods o f  model l ing t h a t  a i d  i n  
unde r s t and ing  t h e  r e l a t i o n s h i p s  among v a r i a b l e s  a f f e c t e d  by o f f i c e  
automation.  Simulat ion and econometric model l ing  seem t o  h o l d  t h e  most 
promise.  The main cha l lenge  a t  t h i s  . po in t  i s  t o  i n c l u d e  a l l  r e l e v a n t  
v a r i a b l e s  and p rope r ly  d e f i n e  them. C l a s s e s  of  v a r i a b l e s  should  b e  
examined on a t  l e a s t  t h r e e  l e v e l s :  o r g a n i z a t i o n a l ,  community, and 
n a t i o n a l .  

The secondary cha l lenge  f o r  mode l l i ng  approaches is  c o l l e c t i n g  t h e  
a p p r o p r i a t e  d a t a  about c u r r e n t  c o n d i t i o n s  and a t t i t u d e s  a t  t h e  
o r g a n i z a t i o n a l ,  community and n a t i o n a l  l e v e l s .  Some d a t a  c o l l e c t i o n  
t e c h n i q u e s  a r e  d iscussed  below. 

Input-Output Analysis.  A r e c e n t l y  completed s tudy funded j o i n t l y  by  
t h e  Department o f  Commerce and N a t i o n a l  Science Foundation I341 shows 
s i g n i f i c a n t  s h i f t s  i n  t h e  GNP and l a b o r  f o r c e  toward in fo rma t ion  
' i n d u s t r i e s '  and makes numerous ' i n f o r m a t i o n  po l i cy '  recommendations. A 
r e l a t e d  model l ing  e f f o r t  might p r o j e c t  h i s  d a t a  over  t h e  long-term w i t h  
con t inued  changes i n  t h i s  d i r e c t i o n .  
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economy wi th  a 190x190 i n d u s t r y  input -output  ma t r ix ,  i n c l u d i n g  a breakdown 
of each  i n d u s t r y  by occupat ion.  Th i s  d a t a  could be used f o r  p r e d i c t i n g  
t h e  long-term e f f e c t s  o f  d i f f e r e n t  p r o d u c t i v i t y  changes on d i f f e r e n t  
occupat ions .  The occupat iona l  breakdown of  an i n d u s t r y  could  be  used t o  
p r e d i c t  t h e  p r o d u c t i v i t y  e f f e c t s  o f  o f f i c e  automation on t h a t  i n d u s t r y .  
The long-term impacts of  t h e s e  e f f e c t s  can  then  be e s t i m a t e d  ( c e t e r i s  
p a r i b u s )  us ing  convent ional  input -output  a n a l y s i s  2341. 

Case Studies .  Although t h e  new t echno log ie s  a r e  n o t  s u f f i c i e n t l y  - 
widespread t o  permit  c r o s s - s e c t i o n a l  a n a l y s i s ,  t h e r e  a re  a number of 
o r g a n i z a t i o n s  t h a t  have implemented some form of o f f i c e  automation 
focuss ing  on a p a r t i c u l a r  a s p e c t  such a s  e l e c t r o n i c  m a i l .  We can do 
sys t ema t i c  case  s t u d i e s  i n  o rde r  t o  i d e n t i f y  and understand how it has  
a f f e c t e d  p r o d u c t i v i t y  ( b o t h  i n d i v i d u a l  and nation-wide) , t h e  s t r u c t u r e  of  
t h e  work-place, and t h e  q u a l i t y  o f  l i f e .  Some p o t e n t i a l  sites f o r  ca se  
s t u d i e s  of  e l e c t r o n i c  ma i l  a r e :  

. Cit ibank  

. DARCOM 

.Yankee Group 

.Texas Instruments  

. IBM pro to type  

Although case  s t u d i e s  have been  done i n  a l l  of t h e s e  o r g a n i z a t i o n s  
t h e y  have g e n e r a l l y  focussed  on  e v a l u a t i n g  i n d i v i d u a l  p r o d u c t i v i t y  
measures  and demonstrable cos t - sav ings .  We sugges t  a h i s t o r i c a l  approach 
which i n c l u d e s  a broader  p e r s p e c t i v e .  We would focus on s u c h  q u e s t i o n s  
as : 

1. What new job d e f i n i t i o n s  have been developed s i n c e  t h e  
implementation of o f f  i c e  automation? 

2. What job c a t e g o r i e s  have d e c r e a s e d ,  bo th  i n  a c t u a l  numbers and i n  
p ropor t ion  t o  t h e  o v e r a l l  work f o r c e ?  What job c a t e g o r i e s  have 
inc reased?  

3 .  What i s  t h e  average middle manager ' s  span of c o n t r o l ?  Has it 
changed s i n c e  implementation of  t h e  new system? 

The u s e r s  of  t h e  systems would be  asked t o  respond t o  f a i r l y  
s p e c i f i c ,  o b j e c t i v e  q u e s t i o n s  about  t h e i r  p a t t e r n s  o f  work. 

1. What i s  your workday schedu le?  has  it changed s i n c e  t h e  
implementation of t h e  new system? 
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2 .  Do you commute? Do you make r e g u l a r  t r i p s  t o  t h e  ' o f f i c e ' ?  Have 
t h e s e  increased  o r  decreased? What about t ime  i n  meet ings ,  o r  
t r a v e l l i n g  - have t h e s e  been a f f e c t e d ?  

The ger~trrdl  c o n t r i b u t i o n  t o  knowledge from c a s e  s t u d i e s  i s  t o  
v a l i d a t e  p r e d i c t i o n s  about  t h e  e f f e c t s  o f  o f f i c e  au tomat ion .  Any hard 
' d a t a '  t h a t  can  be c o l l e c t e d  can provide  base l i n e  f i g u r e s  and h e l p  t o  
v a l i d a t e  t h e  modelling e f f o r t s  a l r e a d y  suggested.  

Other t ypes  o f  systems can  be eva lua ted  through c a s e  s t u d i e s .  
Computerized conferenc ing ,  a  s i m i l a r  bu t  more formal ized  communications 
t o o l  than e l e c t r o n i c  m a i l ,  can be  s tud ied  [21]. It h a s  a l r e a d y  been 
suggested [21] t h a t  implementation of computerized c o n f e r e n c i n g  a f f e c t s  
n o t  on ly  work-hours and t r a v e l  t ime,  b u t  l e a d e r s h i p  q u a l i t i e s  a s  wel l .  
Outward s i g n s  of  l e a d e r s h i p  and power ( a t t r a c t i v e n e s s ,  l oud  v o i c e ,  e t c )  do 
n o t  h e l p  a  person dominate a  computerized conference;  a d v a n t a g e s  t o  t h e  
handicapped, f o r  i n s t a n c e ,  may be s i g n i f i c a n t .  

There a r e  a  few examples where case  s t u d i e s  can b e  performed a t  a  
community l e v e l .  Columbus Ohio i s  involved i n  a n  exper iment  with a  
l i m i t e d  feedback mechanism t o  t e l e v i s i o n  networks t h a t  h a s  proved  use fu l  

f o r  opinion p o l l i n g  and r a t i n g s .  Such systems have broad i m p l i c a t i o n s  f o r  
educa t ion  i n  t h e  home and f o r  vo t ing .  Data can  now be  g a t h e r e d  on no t  
o n l y  peoples '  a t t i t u d e s  toward t h e s e  systems,  b u t  how t h e i r  work and 
l e i s u r e  t ime h a b i t s  may have been a f f e c t e d .  

Viewdata, an ' in format ion  s e r v i c e '  a v a i l a b l e  t o  t h e  home through t h e  
t e l e v i s i o n  sc reen ,  i s  now be ing  used exper imenta l ly  i n  England and might 
p rov ide  a  r i c h  t e s t i n g  ground f o r  community and n a t i o n a l - l e v e l  e f f e c t s  of  
b r ing ing  informat ion  s e r v i c e s  i n t o  t h e  home [ l ] .  A s i m i l a r  s e r v i c e ,  
c a l l e d  T e l e t e x t ,  i s  now be ing  o f f e r e d  i n  S a l t  Lake C i t y ,  Utah. 

Delphi Techniques. Delphi i s  a  technique f o r  e l i c i t i n g  o p i n i o n s  and 
informat ion  from m u l t i p l e  e x p e r t s  on a  p a r t i c u l a r  s u b j e c t  w h i l e  minimizing 
t h e  undue in f luence  of  more f o r c e f u l  p a r t i c i p a n t s  1261. D e l p h i  could  be 
used very e f f e c t i v e l y  t o  a r r i v e  a t  a  consensus among ' f u t u r i s t s '  regard ing  
t h e  f u t u r e  s t r u c t u r e  of  work and community o rgan iza t ions .  T h i s  i s  one 
method of c o l l e c t i n g  t h e  a p p r o p r i a t e  d e f i n i t i o n s  t o  b e  used i n  a  model l ing 
e f f o r t .  

Sociornetric Analysis .  Th i s  t echn ique ,  which i s  t y p i c a l l y  used t o  
determine ' in format ion-handlers '  and ' l e a d e r s '  i n  group decision-making , - 

can  .be app l i ed  t o  a n a l y s i s  o f  communications p a t t e r n s  i n  o r g a n i z a t i o n s .  
The number, l eng th  and s u b j e c t  c l a s s  o f  communication between s u p e r i o r s  
and subord ina t e s ,  p e e r s  i n  d i f f e r e n t  f u n c t i o n a l  a r e a s ,  e t c .  can  be 
analyzed e i t h e r  th rough d i a r i e s  and/or o b j e c t i v e  o b s e r v a t i o n  o r ,  i n  t h e  
c a s e  of e l e c t r o n i c  m a i l ,  th rough a n a l y s e s  o f  s t o r e d  messages.  I t  has 
been p red ic t ed  [ 121 t h a t  e l e c t r o n i c  mai l  w i l l  i n c r e a s e  upward 
communication flow. There has  a l s o  been some evidence  o f  i nc reased  
in t e rdepa r tmen ta l  communication [43 I. This  imp l i e s  t h a t  e x p e r t s  with 
informat  ion  o r  s k i l l s  t h a t  a r e  v a l u a b l e  t o  o t h e r  o r g a n i z a t i o n  members 
would be  more a c c e s s i b l e ,  caus ing  g r e a t e r  d i f f u s i o n  o f  s p e c i a l i z e d  
knowledge and/or i n c r e a s i n g  t h e  power of t h e  e x p e r t  r o l e .  
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Analysis  o f  Organization S t ruc tu re  and Climate. We have a l ready - - 
pred ic ted  t h a t  s t r u c t u r a l  changes w i l l  occur i n  o rgan iza t ions ,  a t  l e a s t  i n  
t h e  subsystem of admin i s t r a t ive  support .  I d e a l l y ,  long-term s t u d i e s  of  
o rgan iza t ion  s t r u c t u r e  before  and a f t e r  t h e  in t roduc t ion  of o f f i c e  
automation would provide meaningful information regarding s t r u c t u r a l  
changes. The 'before '  measures should be taken now. This  information 
should a l s o  h e l p  us  i d e n t i f y  those  o rgan iza t iona l  c h a r a c t e r i s t i c s  t h a t  
predispose an organiza t ion  t o  use of  automated o f f i c e  systems. 

'Organizat ion s t r u c t u r e '  r e f e r s  t o  r e g u l a r i t i e s  i n  conf igura t ion  t h a t  
permit  ongoing organiza t ional  a c t i v i t y .  Numerous methods f o r  measuring 
c h a r a c t e r i s t i c s  of  organiza t ion  s t r u c t u r e  a r e  a v a i l a b l e  : c e n t r a l i z a t i o n  
of a u t h o r i t y ,  s t andard iza t ion ,  and formal iza t ion  1361, complexity 1201, 
and i n t e g r a t i o n  and d i f f e r e n t i a t i o n  [23].  

'Organizat ion c l imate '  measures focus on whether t h e  o rgan iza t iona l  
s t r u c t u r e  i s  a  psychological ly meaningful environment f o r  t h e  organiza t ion  
member 130 : . Typical dimensions of  o rgan iza t iona l  c l ima te  a r e :  
i n d i v i d u a l  autonmy,  degree of s t r u c t u r e  imposed on t h e  p o s i t i o n ,  reward 
o r i e n t a t i o n ,  cons ide ra t ion ,  warmth, and support  [301. Climate can be 
measured s u b j e c t i v e l y  [25,  371 o r  through o b j e c t i v e  measures o f  ' c r i t i c a l  
i n c i d e n t s '  such a s  turnover and absenteeism [5 ,  31 1. 

At t i tude  Surveys. We be l i eve  t h a t  now, be fo re  o f f  i c e  automation 
p r o l i f e r a t e s ,  i s  an appropriate t ime t o  a s s e s s  peop le ' s  a t t i t u d e s  about 
t h e i r  jobs a c r o s s  many job ca tegor ies .  This  w i l l  a f fo rd  t h e  oppor tuni ty  
to  design new systems t h a t  e l imina te  o r  improve t h e  q u a l i t y  o f  jobs t h a t  
a r e  h ighly  u n s a t i s f y i n g ,  s t r e s s f u l ,  e t c . ,  while p r o t e c t i n g  those  jobs t h a t  
a r e  r a t e d  h ighly  from adverse e f f e c t s .  I t  has a l r eady  been suggested t h a t  
worker a t t i t u d e s  be measured i n  an in t ra -o rgan iza t iona l  s e t t i n g  o r  case 
study. Here i t  i s  suggested t h a t  a t t i t u d e s  be  surveyed a c r o s s  mul t ip le  
o rgan iza t ions ,  focus ing on those job c a t e g o r i e s  t h a t  a r e  most l i k e l y  t o  be 
a f f e c t e d  by o f f i c e  automation. The fol lowing types  o f  a t t i t u d e  measures 
a r e  suggested: 

1. Job s a t i s f a c t i o n  [19, 351 

2. Role c o n f l i c t  / r o l e  ambiguity i221 

3. S t r e s s  [27] 

4. "Qual i ty  o f  l i f e "  

New Produc t iv i ty  Analysis.  In o rde r  t o  g e t  a  t r u e  p i c t u r e  of the  - 
e f f e c t s  of  o f f i c e  automation on s o c i e t y  a s  a  whole, it i s  imperat ive t h a t  
we broaden our d e f i n i t i o n  of p roduc t iv i ty  and develop new measures t o  
a s s e s s  it. Giul iano [ 16 I suggests  t h e  fol lowing p roduc t iv i ty  f a c t o r s  t h a t  
involve both  information workers and those  served by them: 

1. B e t t e r  u t i l i z a t i o n  of human resources  f o r  human t a s k s  
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2. Decisions t h a t  a r e  b e t t e r  and f a s t e r ,  and take i n t o  account more 
complex f a c t o r s  

3 .  Jobs t h a t  have p o t e n t i a l  f o r  more personal  involvement and 
c r e a t i v i t y  

4. B e t t e r  products and s e r v i c e s  

5. A b e t t e r  chance t o  compete f o r  t h e  organiza t ion  a s  a  whole 

6. Higher q u a l i t y  of l i f e  

Work measurements of  s p e c i f i c  t a s k s  and c o s t  analyses  o f  t ime saved 
by e l imina t ing  them is  c l e a r l y  n o t  adequate t o  a s s e s s  t h e  t r u e  
p r o d u c t i v i t y  ga ins  r e s u l t i n g  from t h e  new technology. I n d i v i d u a l s  i n  
o rgan iza t ions  must be viewed t o t o ,  s o  t h a t  t h e i r  p r o d u c t i v i t y  is 
r e f l e c t e d  by t h e i r  cont r ibut ion  t o  o v e r a l l  o rgan iza t iona l  e f f e c t i v e n e s s .  
A c l e a r  chal lenge t o  r e sea rchers  i s  t o  develop adequate  measures of  
o v e r a l l  product iv i ty ,  which inc lude  a l l  t h e  p o t e n t i a l  b e n e f i t s .  

Motivation f o r  Research on Socia l  Impacts - - 
We be l i eve  t h e r e  a r e  severa l  important  reasons  why r e s e a r c h  on s o c i a l  

impacts o f  o f f i c e  automation i s  urgent  now, before  it i s  implemented on a  
wide s c a l e .  The a r e a s  t h a t  w i l l  be a f f e c t e d  include:  educa t ion ,  p o l i c y ,  
i n t e r n a t i o n a l  t r a d e ,  new product  development, and s o c i a l  r e s p o n s i b i l i t y .  

Impl ica t ions  - f o r  Education. One can see  from t h e  foregoing 
d i scuss ion  t h a t  i f  t he  new technology p r o l i f e r a t e s  unchecked, t h e r e  may be 
a  decrease  i n  oppor tun i t i e s  f o r  unsk i l l ed  workers. Educators have a  c l e a r  
cha l l enge  t o  begin t o  prepare t h e  f u t u r e  work f o r c e  i n  new s k i l l s  t o  f i l l  
t h e  p o s i t i o n  of ' information s p e c i a l i s t ' .  We should a l s o  be  prepared t o  
r e t r a i n  those workers i n  unsk i l l ed  jobs f o r  t h e  t r a n s i t i o n .  Few people i n  
o f f i c e  support  jobs have t r a i n i n g  i n  management s k i l l s ,  and y e t  a whole 
new h i e r a r c h y  of management jobs w i l l  emerge, most l i k e l y  t o  be f i l l e d  by 
t h e s e  same people. F ina l ly ,  we should expand t h e  t r a i n i n g  o f  those  who 
w i l l  b e  designing automated o f f i c e  systems. The t y p i c a l  systems a n a l y s t  
today focuses  on t echn ica l  c r i t e r i a ;  t h e  des igner  of t h e  new systems w i l l  
need t o  understand organiza t ion  des ign and o r g a n i z a t i o n a l  behavior  a s  
w e l l ,  i n  order  t o  design more ' human-oriented' , f l e x i b l e  systems.  

Po l i cy  Issues .  Porat  [ 3 4 ]  sugges ts  t h a t  government p o l i c y  regarding 
the  information i n d u s t r i e s  i s  inadequate because it i s  r e s t r i c t e d  t o  
v e r t i c a l  problems r a t h e r  than  t h e  ( h o r i z o n t a l )  e f f e c t  o f  information 
technology across  a l l  o t h e r  s e c t o r s  o f  t h e  economy. H e  sugges ts  
es tabl i shment  of  a  na t iona l  information pol icy  address ing "economic o r  
s o c i a l  c o n f l i c t  engendered by t h e  in t roduc t ion  of new information 
technology appl ica t ions ."  Of f i ce  automation i s  a  case i n  p o i n t .  I t  
a f f e c t s ,  f o r  ins tance ,  p r ivacy  o f  informat ion ,  n a t i o n a l  employment and 
we l fa re ,  t r a n s p o r t a t i o n  planning,  and community planning,  t o  name a  few. 
T o f f l e r  [ 4 0 1  has suggested requ i r ing  ' impact  s ta tements '  t h a t  address  a l l  
a r e a s  o f  t h e  economy and s o c i e t y  t h a t  may be  a f fec ted  b e f o r e  a  new 
technology i s  introduced. 
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I n t e r n a t i o n a l  Trade Issues .  The United S t a t e s  has had i n t e r n a t i o n a l  
t r a d e  problems f o r  t h e  l a s t  t e n  years .  Many of  these  problems stem 
d i r e c t l y  from the  f a c t  t h a t  p r o d u c t i v i t y  has  been r i s i n g  f a s t e r  i n  o t h e r  
n a t i o n s  than it has i n  the  U.S. One area  where t h e  U.S. s t i l l  has a  l ead  
over many of  i t s  t r ad ing  p a r t n e r s  i s  i n  the  a r e a  of computer and 
communications technologies. I n t e l l i g e n t l y  used, t h e s e  technologies  may 
be a b l e  t o  p u l l  many o t h e r  i n d u s t r i e s  forward. This  i s  becoming 
inc reas ing ly  important with t h e  r ap id  r e d i s t r i b u t i o n  of weal th  due t o  t h e  
OPEC nat ions .  

New Product Development. Typica l ly ,  new technologies  a r e  developed - 
more because the  c a p a b i l i t y  e x i s t s  r a t h e r  than t o  f i l l  a  r e a l  need. We 
hope t h a t  examination of the  p o t e n t i a l  impacts of o f f i c e  automation can 
provide  guidel ines  f o r  new product  developnent. Organiza t ions  with a  
l a r g e  research  and developnent component would g r e a t l y  va lue  any 
information t h a t  f o r e c a s t  f u t u r e  needs. 

Social  Responsibi l i ty.  Having good f o r e c a s t s  a g a i n s t  which t o  
develop new products  should a l s o  h e l p  t o  r a i s e  an o r g a n i z a t i o n ' s  sense of 
s o c i a l  r e s p o n s i b i l i t y .  Business o rgan iza t ions  need t o  be mot ivated  t o  
develop new products  and techniques  t h a t  improve t h e  q u a l i t y  o f  l i f e  i n  
g e n e r a l ,  r a t h e r  than concentra t ing  on short-term p r o f i t s .  Research such 
a s  t h a t  suggested here does n o t  guarantee t h a t  a l l  p o t e n t i a l l y  adverse 
impacts of  o f f  i c e  automation w i l l  be  i d e n t i f i e d .  However, b u s i n e s s e s  can 
t a k e  t h e  r e s p o n s i b i l i t y  t o  des ign automated off  i c e  systems t h a t  minimize 
those  negative a f f e c t s  t h a t  a r e  i d e n t i f i e d .  This cha l l enge  d o e s  n o t  on ly  
a f f e c t  t h e  companies t h a t  produce automated o f f i c e  equipnent ,  because it 
can a l s o  be implemented i n  ways t h a t  a r e  e i t h e r  p o s i t i v e  or negat ive  
r e g a r d l e s s  of funct ional  components. System des igners  have  t h e  d i r e c t  
r e s p o n s i b i l i t y  f o r ,  and should be  rewarded f o r ,  des igning systems t o  
e n r i c h  peoples'  jobs r a t h e r  than  de-enrich them. 

Summary and Conclusions - 
In  t h i s  paper we have at tempted t o  r a i s e  some important i s s u e s  of  t h e  

broad impacts of o f f i c e  automation on s o c i e t y  a s  a  whole. We s e e  a  c l e a r  
need f o r  organiza t ions  t o  broaden t h e i r  scope of planning for automated 
o f f i c e  systems, s o  t h a t  it inc ludes  ex tens ive  r e t r a i n i n g  of personnel ,  
changes i n  organizat ion s t r u c t u r e ,  and even geographical r e o r g a n i z a t i o n .  
To those i n  education, t h e r e  a r e  chal lenges  today t o  e d u c a t e  people f o r  
new s k i l l s  and profess ions  i n  informat ion  t h a t  do n o t  y e t  e x i s t .  There i s  
a l s o  t h e  challenge t o  r e sea rchers  t o  c o l l e c t  'hard '  da ta  on t h e  q u a l i t y  o f  
work and l i f e  today and p r o j e c t  it on to  f u t u r e  dangers and o p p o r t u n i t i e s  
i n  t h e  l i g h t  of the  new technology. F i n a l l y ,  t h e r e  i s  a  c h a l l e n g e  t o  the  
' information indust ry '  i n  genera l ,  t o  t ake  t h e  r e s p o n s i b i l i t y  t o  examine 
t h e  p o t e n t i a l  impacts of t h i s  new technology a s  p a r t  of t h e  developnent 
p rocess ,  and t o  view ' q u a l i t y  of  l i f e '  improvements a s  a n  important  
parameter i n  t h e  design of new systems.  

The ' o f f i c e  of the  f u t u r e '  can a f f e c t  our l i v e s  n e g a t i v e l y  o r  
p o s i t i v e l y .  It i s  t h e  r e s p o n s i b i l i t y  o f  a l l  involved t o  be aware of  t h e  
many complex i s sues  r a i s e d  by t h e s e  new technologies .  A new r e v o l u t i o n  i s  
almost  upon us with the  p o t e n t i a l  f o r  dramatic s o c i e t a l  impacts .  It w i l l  
t a k e  f o r e s i g h t  and planning i n  o r d e r  t o  usher i n  t h i s  new environment with 
a s  l i t t l e  d i s l o c a t i o n  a s  p o s s i b l e .  The p o t e n t i a l  e x i s t s  f o r  t h e s e  new 
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technologies  t o  d ramat ica l ly  improve the  q u a l i t y  of l i f e ,  b o t h  on and off  
t h e  job. Unfortunately,  many p i t f a l l s  a l s o  e x i s t  which may be very easy 
t o  f a l l  i n t o .  Much resea rch  m u s t  be  done now i n  order  t o  be prepared f o r  
t h e  rapid  changes which w i l l  i nev i t ab ly  come. 
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