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The r e v o l u t i o n  i n  compute r  t e c h n o l o g y  and t h e  r e c o g n i t i o n  t h a t  
managerial  d e c i s i o n  making can b e n e f i t  from t h e  use  of t h i s  technology 
have r e s u l t e d  i n  t h e  r a p i d  development and implementation oE s o p h i s t i -  
c a t e d  management informat ion  systems (MIS). Both t h e  p u b l i c  and p r i v a t e  
s e c t o r s  are c u r r e n t l y  a d o p t i n g  t h e s e  new s y s t e m s  i n  a n  a t . t empt  t o  
i n c r e a s e  o r g a n i z a t i o n a l  p r o d u c t i v i t y .  I n  many cases, however, t h e  new 
systems are failing t o  produce the p r o d u c t i v i t y  bonanzas expected by many 
system implementers and u s e r s ,  For  example, Bai ley  (1986) h a s  argued 

TED3 SUCCESS OR FAILURE OF WAGEXENT IHHRHATION =STEMS: 
A TBltroWTICAL APPROACH 

T. Randal l  Cur lee  
Bruce E. Tonn 

A s i g n i f i c a n t  amount of work h a s  been  done  by v a r i o u s  
d i s c i p l i n e s  t o  a d d r e s s  t h e  r e a s o n s  why modern, computerized 
management in fo rma t ion  systems e i t h e r  succeed or f a i l .  However, 
much of t h a t  l i t e r a t u r e  i s  l a c k i n g  because t h e  s t u d i e s  are not  
based on a wel l -def ined concep tua l  framework and because,  i n  t hose  
cases where c o n c e p t u a l i z a t i o n s  of t h e  problem have been made, t h e  
focus  has  been narrow, making i t  d i f f i c u l t  t o  compare one approach 
w i t h  another .  

The purpose  of t h i s  r e p o r t  i s  t o  p re sen t  a comprehensive 
conceptua l  framework of how an informat ion  s y s t e m  i s  used w i t h i n  
an organ iza t ion .  This  framework no t  on ly  sugges t s  how t h e  use  of 
an in fo rma t ion  system may t r a n s l a t e  i n t o  p r o d u c t i v i t y  improvements 
f o r  t h e  implementing o r g a n i z a t i o n  but  a lso h e l p s  t o  Ldent i fy  why a 
system may succeed o r  f a i l .  A major a spec t  of t h e  model i s  i t s  
d i s t i n c t i o n  between t h e  o b j e c t i v e s  of t h e  o r g a n i z a t i o n  i n  i t s  
d e c i s i o n  t o  implement an  in fo rma t ion  system and t h e  o b j e c t i v e s  of 
t h e  i n d i v i d u a l  employees who are t o  use  t h e  sys tem.  A divergence  
between t h e  o b j e c t i v e s  of t h e s e  two groups of d e c i s i o n  makers, 
as w e l l  as the r e l e v a n t  c o n s t r a i n t s  r e a l i z e d  by t h e  two groups,  
can l ead  t o  system u n d e r u t i l i z a t i o n  o r  misuse a t  t h e  expense of 
t h e  o r g a n i z a t i o n ' s  o v e r a l l  p r o d u c t i v i t y .  

This r e p o r t  w i l l  h e l p  provide  a broader  framework w i t h i n  
which p rev ious ,  more focused s t u d i e s  can  be d i s c u s s e d  and com- 
pared. By viewing previous  work w i t h i n  a more c o m p r e h e n s i v e  
framework, new i n s i g h t s  can hope fu l ly  be made about t h o s e  s t u d i e s ,  
and missing l i n k s  i n  t h e  assessment of t h e  success  o r  f a i l u r e  of 
i n f o r m a t i o n  systems can be i d e n t i f i e d  and u l t i m a t e l y  addressed  
empi r i ca l ly .  
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t h a t  p r o d u c t i v i t y  p e r  i n fo rma t ion  worker du r ing  r e c e n t  y e a r s  i n  both t h e  
goods s e c t o r  and t h e  in fo rma t ion - in t ens ive  s e c t o r  has  'I. . . f a l l e n  o r  
grown more s lowly  than  ou tpu t  p e r  p roduct ion  worker. . . Output p e r  
hour  ( i n  a l l  s e c t o r s )  i n  t h e  p a s t  few y e a r s  has  grown a t  only a f r a c t i o n  
of i t s  pre-1973 r a t e ,  even though almost  a t h i r d  of eve ry  d o l l a r  s p e n t  on 
b u s i n e s s  equ ipmen t  now g o e s  i n t o  informat ion-process ing  and r e l a t e d  
equipment. " Although t h e  methodologies t y p i c a l l y  used t o  measure t h e  
economy-wide p r o d u c t i v i t y  impacts  of i n fo rma t ion  systems have come under 
a t t a c k  r e c e n t l y  ( s e e  Panko 1985) ,  t h e r e  i s  a widely h e l d  p e r c e p t i o n  t h a t  
o f f i c e  p r o d u c t i v i t y  has  been v i r t u a l l y  s t a g n a n t  i n  r e c e n t  years .  

A s i g n i f i c a n t  amount of work has  been done t o  i n v e s t i g a t e  why and 
how a modern, computerized MIS may not meet i t s  p r o d u c t i v i t y  goa l s .  
I n i t i a l l y ,  s t u d i e s  were focused on t h e  adequacy of t h e  h a r d w a r e  and  
s o f t w a r e  t h a t  comprise t h e  t e c h n i c a l  components of t h e  new systems. More 
r e c e n t l y ,  however, t h e  focus  has  s h i f t e d  t o  o r g a n i z a t i o n a l  and behav io ra l  
c o n s t r a i n t s  t h a t  may l i m i t  t h e  e F f e c t i v e n e s s  of t h e  t e c h n i c a l  components. 
R e f e r r i n g  t o  t h e  modern MIS, Mankin e t  a l .  (1985) concluded t h a t  "The 
o p e r a t i n g  procedures ,  implementat ion behaviors  and u s e r  i n t e r a c t i o n s  are 
as impor tan t  t o  t h e  s u c c e s s f u l  a p p l i c a t i o n  of  t h e  m a c h i n e s  a s  t h e  
machines themselves." Robey and Zeller (1978) sugges ted  t h a t  t h e  MIS ". . . may f a i l  f o r  behav io ra l  reasons  having l i t t l e  t o  do  w i t h  a 
sys t em ' s  t e c h n i c a l  f e a t u r e s . "  F u r t h e r ,  Mar t in  (1982) argued t h a t  "The 
g o a l  of t h e  E i g h t i e s  should  be t o  improve p r o d u c t i v i t y  through harmoniza- 
t i o n  of people ,  t h e  o r g a n i z a t i o n  and technology."  

Unfo r tuna te ly ,  much of t h e  work t h a t  addres ses  t h e  behav io ra l  and 
o r g a n i z a t i o n a l  a s p e c t s  of t h e  adop t ion  and use  of modern in fo rma t ion  
systems l a c k s  a formal  c o n c e p t u a l i z a t i o n  of why those  i s s u e s  may be 
impor tan t  t o  t h e  u l t i m a t e  success  o r  f a i l u r e  of t h e  systems. Saunders 
(1981) has  argued t h a t  s e v e r a l  s t u d i e s  of o r g a n t z a t i o n a l  p rocesses  and 
t h e  u s e s  of i n fo rma t ion  systerns 'I. . . l ack  an unde r ly ing  t h e o r e t i c a l  
framework o r  s y s t e n a t f c  r e s e a r c h  approach." Mankin e t  a l .  (1985) s t a t e  
t h a t  ". . . t h e r e  i s  not  an  a l r e a d y  developed body of t heo ry  and r e s e a r c h  
t h a t  can be s t r a i g h t f o r w a r d l y  a p p l i e d  t o  u n d e r s t a n d i n g  what  f a c t o r s  
u n d e r l i e  s u c c e s s f u l  OLS ( o f f i c e  in fo rma t ion  system) implementation." I n  
some cases, hypotheses  are formed about  t h e  e f f e c t i v e  use  of an  MIS g iven  
c e r t a i n  o r g a n i z a t i o n a l  and behav io ra l  parameters  but  are no t  based on any 
formal  theory .  I n  o t h e r  cases, t e s t a b l e  hypotheses  are  based on w e l l -  
developed c o n c e p t u a l i z a t i o n s  of how p a r t s  of o r g a n i z a t i o n s  f u n c t i o n  o r  on 
how p a r t i c u l a r  o r g a n i z a t i o n a l  o r  b e h a v i o r a l  c o n s t r a i n t s  may a l te r  t h e  u s e  
of a new system. I n  t h e s e  s t u d i e s ,  t h e r e  i s  o f t e n  no c o n s i d e r a t i o n ,  
however, of how the c o n c e p t u a l i z a t i o n s  of t h e  more d i saggrega ted  i s s u e s  
relate t o  t h e  o r g a n i z a t i o n ' s  o v e r a l l  pe rcep t ion  of whether t h e  system is 
a success  o r  f a f l u r e .  F u r t h e r ,  i t  i s  o f t e n  d i f f i c u l t  t o  unders tand  how 
t h e  c o n c e p t u a l i z a t i o n  of one p a r t  of t h e  problem relates t o  t h e  concept- 
u a l i z a t i o n  of ano the r  p a r t  of t h e  problem. 

The purpose of t h i s  r e p o r t  i s  t o  a d d r e s s ,  a t  a fundamental  l e v e l ,  
what c o n s t i t u t e s  system success  o r  f a i l u r e .  A conceptua l  framework i s  
p resen ted  t h a t  s u g g e s t s  how a new MIS may t r a n s l a t e  i n t o  p r o d u c t i v i t y  
i n c r e a s e s  f o r  t h e  implementing o r g a n i z a t i o n  ( i . e . ,  t h e  assumed c r i t e r i a  



on which the system's success or failure must ultimately be judged). A 
major component of the conceptual framework is its distinction between 
the objectives of the overall organization in its decision to implement 
an information system and the objectives of the individual employees who 
are to use the system. It is argued that the objectives of individual 
users, as well as the constraints realized by those users, may differ 
considerably from the objectives against which the organization as a 
whole must ultimately judge the success or failure of the new system. 
Individuals may misuse or underutilize the system at the expense of the 
organization's overall productivity. The conceptual model also provides 
a common framework within which other more disaggregated studies of 
information systems can be discussed. Finally, the model facilitates the 
identification of organizational and behavioral issues that have not been 
studied heretofore but could have serious implications for  MIS use. 

Before we begin the discussion of our conceptual model of how an MIS 
may succeed or fail, a brief review of some of the recent literature on 
the organizational and behavioral aspects of information systems is in 
order. This review will help identify some of the specific organiza- 
tional and behavioral factors that have been the focus of conceptual and 
empirical research and will also provide the basis for our more general 
model. 

A major focus of previous work has been on how the attitudes of 
system users affect system use. One of the most prolific contributors to 
the literature on user attitudes is Henry Lucas. His 1975 book (Lucas 
1975), for example, argued both conceptually and empirlcally that favor- 
able user attitudes toward, and perceptions of ,  the MIS are associated 
with high levels of use of the system. Robey (1979) found several spe- 
cific attitudes t o  be important to the success of an MIS used by an 
industrial sales force. Those attitudes included "(1) the value o f  
rewards received from performance, ( 2 )  the likelihood that rewards result 
from performance, and ( 3 )  the likelihood that performance results from 
use." Robey and Zeller (1978) examined two information systems--one that 
"succeeded" and one that "failed"--and concluded that two types of 
attitudes and perceptions were particularly important to system use: ( 1 )  
the effect of the new system on job performance and performance! visibil- 
ity and ( 2 )  the urgency and importance of the new system to the organiza- 
tion. The use of the system was l ess  sensitive to perceived support by 
top management; relations between users and developers of the system; and 
user's perceptions of the effects of the MIS on interpersonal relations, 
organizational change, and individual goals. Paddock and Scamell (1984)  
concluded from their examination of different types of information 
systems that user attitudes are related to the purpose for which the MIS 
is being implemented. Attitudes were found to differ depending on the 
type of MIS being implemented. Conte et al. (1985) examined how atti- 
tudes toward a new medical information system changed over time, and they 
reached four major conclusions: ( 1 )  user attitudes toward the system 
became less favorable, ( 2 )  the level of job satisfaction increased, ( 3 )  
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u s e r ' s  r o l e  ambigui ty  and c o n f l i c t  decreased  s l i g h t l y ,  and ( 4 )  t h e  d a i l y  
a c t i v i t i e s  of system u s e r s  changed somewhat. The importance of u s e r  
a t t i t u d e s  toward a new MIS i s  r e i n f o r c e d  by a r e c e n t  s u r v e y  of t h e  
F o r t u n e  Top 1000 U . S .  c o r p o r a t i o n s  ( r e p o r t e d  i n  Gupta 1982) ,  which 
concluded t h a t  p o s i t i v e  u s e r  a t t i t u d e s  are t h e  most impor tan t  f a c t o r  i n  
s u c c e s s f u l  MIS development. 

Other  works have focused on t h e  e f f e c t s  of t h e  new MIS on power 
d i s t r i b u t i o n  w i t h i n  t h e  o rgan iza t ion .  S tewar t  (1971) and Vergin (1971) 
f o u n d  t h a t  i n t e r d e p a r t m e n t a l  communications i n c r e a s e  w i t h  system use.  
Saunders (1981) r e l a t e d  the  use  of a n  MIS t o  t h e  de t e rminan t s  of depa r t -  
m e n t a l  power and  i n t e r d e p a r t m e n t a l  o r  h o r i z o n t a l  communications and 
argued,  among o t h e r  t h i n g s ,  t h a t  t h e  MIS w i l l  i n c r e a s e  t h e  a b i l i t y  of t h e  
o r g a n i z a t i o n  t o  cope wi th  u n c e r t a i n t y  and w i l l  dec rease  t h e  s u b s t i t u t a -  
b i l i t y  of t h e  departments  whose t a s k s  t h e  MIS w a s  d i r e c t l y  des igned  t o  
f a c i l i t a t e .  With r e s p e c t  t o  t h e  v e r t i c a l  d i s t r i b u t i o n  of power,  Tonn 
(1984) s t a t e d  t h a t  "Computer technology a l lows  upper management t o  probe 
i n t o  t h e  a c t i v i t i e s  of o r g a n i z a t i o n s  i n  new ways. A t  t i m e s ,  t h i s  
a c t i v i t y  may reduce r e s p o n s i b i l i t y  g iven  t o  mid-level managers and may, 
i n  f a c t ,  be job th rea ten ing ." '  Along t h e  same l i n e s  of i n q u i r y ,  Cohen e t  
a l .  (197'9) argued t h e  importance "between MIS as an  in fo rma t ion -ga the re r  
and as a system t o  c o n t r o l  agency behavior  and a d m i n i s t r a t i v e  dec i s ion -  
making." They f u r t h e r  s t a t e  t h a t  "The cho ice  of a p a r t i c u l a r  MIS invo lves  
t h e  c o n s i d e r a t i o n  of t h e  agency 's  i n f o r m a t i o n a l  o b j e c t i v e s ,  t h e  e x t e n t  t o  
which t h e  MIS e x e r t s  c o n t r o l  over  t h e  decision-making p rocess ,  and i t s  
c o s t - e f f e c t i v e n e s s . "  

A h o s t  of a d d i t i o n a l  s t u d i e s  have addressed  o t h e r  o r g a n i z a t i o n a l  and 
behav io ra l  i s s u e s .  For example, D e  Brabander and Th ie r s  (1984) developed 
a theo ry  of system use  based on t h e  axiom t h a t  t h e  c r u c i a l  f a c t o r  i n  
system success  i s  e f f e c t i v e  communication between system u s e r s  and system 
s p e c i a l i s t s .  Markiis and P f e f f e r  (1983) sugges ted  t h a t  system success  i s  
a f u n c t i o n  of t h e  degree  t o  which t h e  new system i s  c o n s i s t e n t  w i t h  ( 1 )  
o t h e r  sou rces  of power i n  t h e  o r g a n i z a t i o n ,  ( 2 )  t h e  dominant organiza-  
t i o n a l  c u l t u r e ,  and ( 3 )  sha red  judgment about  t h e  t e c h n i c a l  c e r t a i n t y  and 
d e g r e e  of  c e r t a i n t y  a b o u t  t h e  o r g a n i z a t i o n ' s  g o a l s  and technology.  
Blacker  and Brown (1985) used a n  o r g a n i z a t i o n a l  psychology approach t o  
a rgue  t h a t ,  because o r g a n i z a t i o n s  are s o c i a l  systems,  d i f f e r e n t  groups 
w i t h i n  t h e  o r g a n i z a t i o n  have d i f f e r e n t  p r i o r i t i e s  f o r  t h e  new MIS. 
Culnan (1984) examined t h e  degree  t o  which system access is impor tan t  t o  
systcm success .  Culnan confirmed t h e  b a s i c  r e s u l t  of p a s t  s t u d i e s  ( i . e . ,  
a p o s i t i v e  c o r r e l a t i o n  between perce ived  a c c e s s i b i l i t y  of t h e  system and 
system use ) .  The s tudy  went f u r t h e r ,  however, t o  conclude t h a t  accessi- 
b i l i t y  i s  a mul t id imens iona l  concept  i nvo lv ing  t h e  p h y s i c a l  system, t h e  
command language,  and t h e  a b i l i t y  t o  r e t r i e v e  informat ion .  Culnan a l s o  
concluded t h a t  pe rcep t ions  of a c c e s s i b i l i t y  are a f u n c t i o n  of t h e  u s e r ' s  
p r i o r  expe r i ence  wi th  on- l ine  systems. 

Other  f a c t o r s  s t u d i e d  and commonly found t o  be a t  least  a p a r t i a l  
de te rminant  O E  MIS success  are reviewed i n  Gupta (1982). I n  a d d i t i o n  t o  
t h e  f a c t o r s  a l r e a d y  d i scussed ,  Gupta s t a t e s  t h a t  "Most e x p e r t s  ag ree  t h a t  
u s e r  involvement i n  system planning ,  des ign ,  and implementat ion i s  a n  
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essential ingredient of success." Perceptions coward and attitudes about 
system training are crucial determinants of success. Gupta also concludes 
that "Objectives should be established for the computerized system." This 
allows for  a clear understanding of individual and group responsibili- 
ties. Writing with respect to modern information systems, Mankfn, et al. 
(1985) state that "The consensus from previous research is that the rec- 
ognition of a technological opportunity in the absence of a clear organ- 
izational need to be served by such innovation is not likely to lead to 
successful implementation." They go on to state that it has been ". . . 
found that degree of specificity of organizational objectives for inno- 
vation was positively associated with implementation outcomes . . ." and 
that ". . objectives involving improved outputs were more strongly 
associated with implementation success than objectives defined by cost 
reduction. '* 

This brief review of the recent literature gives a perception of the 
breadth of past research into organizational and behavioral issues 
concerning MIS. What is less obvious from the review is how the various 
theories and studies can be viewed within the context of a broader 
conceptual framework. It is obvious that the productivity potential of 
modern information systems will be realized only to the extent that those 
systems are used effectively. It is also obvious that what constitutes 
an effective use of the new systems may vary from individual to individ- 
ual or from organization to organization. Further, what is an appropri- 
ate use of the system from the individual's perspective may be very 
different from the optimal use of the system from the perspective of the 
overall organization. 

The remainder of this report is devoted to the development of a 
general conceptual framework that helps to describe how an MIS can be 
used optimally from the perspectives of the overall organization and the 
individual user. The conceptual identification of t h e  factors that 
distinguish one perspective from the other not only helps to identify the 
organizational and behavioral factors that may lead to system failure, 
but also possibly suggests managerial strategies that may help ensure MIS 
success . 

TfiE VALUE OF INFQRMATION TO fwDIVIDUALS AND ORGANIZATION$ 

A s  an introduction t o  how an information system contributes specifi- 
cally to the productivity of an organization, and therefore how the MIS 
may fail in its assumed prime objective, we must address what information 
is and why individuals and organizations desire more information. There 
is a voluminous literature on the economics of information and how 
information is desired and used by firms and individuals. A thorough 
discussion o f  that literature i s  beyond both the scope of this paper and 
the requirements of this conceptual model. A few results from that 
literature are, however, required as a foundation f o r  our conceptual 
model of how an MIS is used and how it may fail. [Good reviews of the 
literature in that area can be found i n  Hirshleifer and Riley (1979) and 
Lamberton (1984).1 
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EEfor t s  t o  a c q u i r e  in fo rma t ion  are g e n e r a l l y  p e r c e i v e d  as  non- 
t e r m i n a l  a c t i o n s  t o  h e l p  overcome u n c e r t a i n t y .  " In fo rma t iona l  a c t i o n s  
are non-terminal i n  t h a t  a f i n a l  d e c i s i o n  i s  d e f e r r e d  wh i l e  a w a i t i n g  o r  
a c t i v e l y  s e e k i n g  new evidence which w i l l ,  i t  i s  a n t i c i p a t e d ,  reduce 
u n c e r t a i n t y "  ( H i r s h l e i f e r  and R i l e y  1979). We can d i s a g g r e g a t e  t h e  
u n c e r t a i n t y  of t h e  d e c i s i o n  maker i n t o  two main c a t e g o r i e s :  ( 1 )  uncer-  
t a i n t y  about t h e  f u t u r e  "states of t h e  world" [ "Unce r t a in ty  i s  r e f l e c t e d  
i n  t h e  d i s p e r s i o n  of p r o b a b i l i t y  weights  ove r  t h e  p o s s i b l e  s ta tes"  
( H i r s h l e i f e r  and R i l e y  1979) and ( 2 )  u n c e r t a i n t y  about t h e  consequences 
of  d i f f e r e n t  a c t i o n s  t a k e n ,  g iven  a p a r t i c u l a r  s t a t e  of t h e  world. 
We w i l l  r e f e r  t o  t h e  f i r s t  c a t e g o r y  as t h e  p r o b a b i l i t y  f u n c t i o n  and t o  
t h e  second ca t egory  as t h e  consequence func t ion .  

A t  t h e  i n d i v i d u a l  l e v e l ,  i t  is  assumed t h a t  a c t i o n s  are t aken  t o  
maximize u t i l i t y .  Xf no i n f o r m a t i o n a l  a c t i o n s  are p o s s i b l e ,  t h e  i n d i v i d -  
u a l  i s  assumed t o  t a k e  t e r m i n a l  a c t i o n s ,  g iven  s u b j e c t i v e  p r o b a b i l i t y  and 
consequence f u n c t i o n s ,  which maximize t h a t  i n d i v i d u a l ' s  l e v e l  of expected 
u t i l i t y .  U t i l i t y  i s  assumed t o  be a f u n c t i o n  of both t h e  acts  t a k e n  and 
t h e  consequences of t hose  a c t s .  Using t h e  Neumann-Morgenstern "expected- 
u t i l i t y  r u l e , "  t h e  u t i l i t y  of each  p o s s i b l e  act  can be a s s e s s e d  as t h e  
mathematical  e x p e c t a t i o n  o r  probabi l i ty-weighted average of the u t i l i t i e s  
of t h e  a s s o c i a t e d  consequences. 

However, i f  i n f o r m a t i o n a l  a c t i o n s  are  p o s s i b l e ,  t h e  i n d i v i d u a l  may 
e lect  t o  postpone a d e c i s i o n  on t e r m i n a l  a c t i o n s  and, i n s t e a d ,  t a k e  non- 
t e r m i n a l  a c t i o n s  t o  a c q u i r e  in fo rma t ion  about the p r o b a b i l i t y  and conse- 
quence f u n c t i o n s .  Th i s  a d d i t i o n a l  i n fo rma t ion  w i l l  a l l o w  t h e  p r o b a b i l i t y  
and consequence f u n c t i o n s  t o  be r e v i s e d  i n  a Bayesian sense.  [See,  f o r  
example, DeGroot (1975) f o r  a d i s c u s s i o n  of t h e  r e v i s i o n  of p r o b a b i l i t i e s  
i n  a B a y e s i a n  s e n s e . ]  H i r s h l e i f e r  and R i l e y  (1979) show t h a t  t h e  
va lue  of a c q u i r i n g  t h i s  a d d i t i o n a l  evidence w i l l  depend on t h e  "confi-  
dence o r  t i g h t n e s s "  t h e  i n d i v i d u a l  has  i n  h i s  o r  h e r  b e l i e f s  about  t h e  
p r i o r  p r o b a b i l i t y  f u n c t i o n s .  H i r s h l e i f e r  and R i l ey  s t a t e  t h a t  'I. . . t h e  
h i g h e r  t h e  p r i o r  confidence t h e  more t h e  p o s t e r i o r  p r o b a b i l i t y  d i s t r i b u -  
t i o n  w i l l  resemble t h e  p r i o r  f o r  any g iven  weight of evidence . . ." 
and 'I. . . g r e a t e r  confidence i m p l i e s  a t t a c h i n g  l e s s e r  va lue  t o  a c q u i r i n g  
evidence." In some cases, t he  a d d i t i o n a l  i n fo rma t ion  may r e s u l t  i n  t h e  
i n d i v i d u a l  t a k i n g  a c t i o n s  t h a t  would no t  have been t aken  g iven  t h e  p r i o r  
p r o b a b i l i t y  d i s t r i b u t i o n s .  In  o t h e r  cases, t h e  same a c t i o n s  may be t aken  
but  w i t h  more confidence.  In  e i t h e r  case, t h e  va lue  of t h e  a d d i t i o n a l  
i n fo rma t ion  i s  n e c e s s a r i l y  nonnegative.  Note t h a t  i n  t h e  case of no 
change i n  a c t i o n s ,  t h e  r i sk -ave r se  i n d i v i d u a l  (normally assumed f o r  a l l  
i n d i v i d u a l s )  g a i n s  u t i l i t y  i f  t h e  outcomes are more c e r t a i n .  A r i s k -  
a v e r s e  i n d i v i d u a l  w i l l  always p r e f e r  a s u r e  consequence t o  any p robab i l -  
i s t i c  combination of c o n s e q u e n c e s  w i t h  an e x p e c t e d  v a l u e  e q u a l  t o  
t h a t  of t h e  s u r e  consequence. 

From t h e  p e r s p e c t i v e  of t h e  f i r m ,  t h e  conven t iona l  wisdom i s  t h a t  
a c t i o n s  w i l l  be t aken  t o  maximize p r o f i t s .  When posed w i t h  c h o i - c e s  
i n v o l v i n g  u n c e r t a i n t y ,  t h e  impacts of i n fo rma t ion  a c q u i s i t i o n  on the 
firm's d e c i s i o n s  depend on t h e  assumptions made. Rothenberg and Smith 
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(1971) argued t h a t  whether expected p r o f i t s  of t h e  f i r m  rise o r  f a l l  
g i v e n  i n c r e a s i n g  u n c e r t a i n t y  about: t h e  prlices of f a c t o r  i n p u t s  depends on 
t h e  convexi ty  of t h e  p r o f i t  f u n c t i o n  w i t h  r e s p e c t  t o  f a c t o r  prices. With 
t h e  u s u a l  assumption of d imin i sh ing  r e t u r n s  t o  f a c t o r  i n p u t s ,  t h e  sur -  
p r i s i n g  r e s u l t  can be reached t h a t  expected p r o f i t s  are g r e a t e r  under 
u n c e r t a i n t y  than  under c e r t a i n t y ,  implying l i t t l e  need t o  a c q u i r e  i n f o r -  
mat ion,  a t  least  about  f a c t o r  p r i c e s .  Rothenberg and Smith go on t o  
p o i n t  o u t ,  however, that  cases exist  i n  which t h e  above n o n i n t u i t i v e  
conclus ion  does no t  ho ld .  I n  o t h e r  words, expec ted  p r o f i t s  can be shown 
t o  i n c r e a s e  as t h e  l e v e l  of u n c e r t a i n t y  decreases .  

For our purposes ,  t h e  e v a l u a t i o n  of t he  f i r m  under u n c e r t a i n t y  is 
b e t t e r  r ep resen ted  by t h e  Markowitz-type p o r t f o l i o  ana lyses .  [See, f o r  
example, Markowitz (19521.1 I n  t h e s e  a n a l y s e s ,  t h e  f i r m  i s  assumed t o  
p r e f e r  g r e a t e r  mean income but  less v a r i a n c e  of income. For any g iven  
set of investment  d e c i s i o n s ,  t h e r e  w i l l  e x i s t  what i s  termed an " e f f i -  
c i e n t  se t  of p o r t f o l i o s . "  Thfs  set c o n s i s t s  of investment  o p p o r t u n i t i e s  
t h a t  have t h e  h i g h e s t  mean income f o r  any g iven  l e v e l  of income var iance .  
Which investment  OK inves tments  t h e  f i r m  should choose from t h i s  e f f i -  
c i e n t  set of p o r t f o l i o s  depends on t h e  d e c i s i o n  maker's a t t i t u d e s  toward 
r i s k ,  which i s  r e f l e c t e d  by t h e  i n d i v i d u a l ' s  l e v e l  of r i s k  avers ion .  I n  
a sense ,  t h e r e f o r e ,  t h e  f i r m ' s  response t o  u n c e r t a i n t y  and in fo rma t ion  
a c q u i s i t i o n  i n  the Markowitz-type framework is reduced t o  the d e c i s i o n  
r u l e s  of t h e  i n d i v i d u a l  o r  i n d i v i d u a l s  w i t h i n  t h e  f i r m  o r  o r g a n i z a t i o n  
t h a t  make manager ia l  dec i s ions .  Another i m p l i c a t i o n  of t h i s  theory  i s  
t h a t  d i f f e r e n t  f i r m s ,  which d i f f e r  on ly  i n  terms of t h e  l e v e l s  of r i s k  
a v e r s i o n  of t h e  i n d i v i d u a l s  w i t h i n  t h e  f i r m s ,  may va lue  in fo rma t ion  i n  
very d i f f e r e n t  ways. To one o r g a n i z a t i o n  t h e  va lue  of informat ion  may be 
h igh  because of a h igh  l e v e l  of r i s k  ave r s ion ,  whi le  t o  t h e  o t h e r  t h e  
va lue  of in format ion  may be l o w  because of a low l e v e l  of r i s k  ave r s ion .  
The va lue  of in format ion  may a l s o  d i f f e r  because of d i f f e r e n t  pe rcep t ions  
about  t h e  p r i o r  p r o b a b i l i t y  and consequence func t ions .  

Another p o s s i b l e  b e n e f i t  of a d d i t i o n a l  i n fo rma t ion  that is u s u a l l y  
no t  cons idered  i n  t h e  u s u a l  t h e o r e t i c a l  assessments  of u n c e r t a i n t y  and 
in fo rma t ion ,  but  which i s  of va lue  t o  our  conceptua l  approach, i s  t h e  
i d e n t i f i c a t i o n  of a l l  p o s s i b l e  s ta tes  of t h e  world and a l l  p o s s i b l e  
a c t i o n s .  It i s  u s u a l l y  assumed i n  t h e  formal  c o n c e p t u a l i z a t i o n s  t h a t  a l l  
p o s s i b l e  states of the world and a l l  p o s s i b l e  a c t i o n s  are known t o  t h e  
d e c i s i o n  maker. Th i s ,  of course ,  i s  t y p i c a l l y  not t h e  case (Simon 1979).  
Therefore ,  in format ion  may, i n  a d d i t i o n  t o  a l lowing  r e v i s i o n s  of t h e  
p r o b a b i l i t y  and  consequence f u n c t i o n s  a s s o c i a t e d  wi th  known pos5 ib le  
states of t h e  world and known a c t i o n s ,  expand t h e  known p o s s i b l e  states 
of t h e  world and p o s s i b l e  a c t i o n s .  

I n  a dynamic sense ,  t h e  i n d i v i d u a l  o r  f i r m  must, of cour se ,  recog- 
n i z e  t h a t  de l ays  i n  d e c i s i o n  making f o r  in format ion  r e t r i e v a l  may be 
c o s t l y .  T radeof f s  w i l l  t h e r e f o r e  e x i s t  between t h e  b e n e f i t s  of a d d i t i o n -  
a l  i n fo rma t ion  and t h e  c o s t s  of postponing dec i s ions .  



M A m a % I A L  I ION SHSTEN DEFINED 

Against this background, we can discuss managerial information 
withtn the context of an information system and conceptualize how that 
information can be used to increase the productivity of the organization 
and increase (or decrease) the utility of the individual users. For  our 
purposes, we can discuss information for managerial decision making in 
terms of three key parameters: information quantity, information quality, 
and information speed. Information quantity can be appropriately thought 
of as bits of data. Additional bits of data may allow the revision of 
the probability and/or consequence functions or may allow the identifica- 
tion of additional states of the world and possible actions. Tnformation 
quality relates to the reliability or  certainty of the bits of data 
available for decision making. Just as we generally conceptualize states 
of the world and consequences of actions to be probabilistic, we can also 
view the bits of information that constitute the quantity of information 
t o  be probabilistic. In other words, the owner of bits of data will have 
some subjective probability about the accuracy of those bits of data. 
Information speed concerns the time required to collect and disseminate 
bits of data to individual decision makers within the organization. 

We can therefore conceptualize managerial information as bits of 
data relevant to organizational decision making which have some subjec- 
tive degree of quality OK accuracy and can be collected and disseminated 
for organizational decision making at some given speed. An extension of 
this conceptualization is that additional information can be said to 
exist when information quantity, quality, o r  speed increases while 
holding the other two parameters constant. In cases where the value of 
one parameter increases and another decreases, informtion will either 
increase or decrease depending on how the individual values those 
particular characteristics of information. 

Along these same lines, we can define a new information system as 
the combination of capital, k, and labor, 1, devoted to the provision of 
information for managerial decision making that ( 1 )  makes possible 
additional information quantity, quality, and/or speed; and/or ( 2 )  
decreases the marginal cost of information quantity, quality, and/or 
speed. In the first case, the marginal cost with respect to the old 
system o€ information quantity, quality, and speed may remain unchanged 
o r  actually increase for additional units o f  information. (Beyond some 
point, the marginal cost of an information system to provide additional 
information is essentially infinite, thus defining the system's technical 
limits.) However, because of the new technology, more information 
quantity, higher information quality, and/or faster information speed are 
possible. In the second case, the technical limits on information 
quantity, quality, and speed of the new system may not exceed those of 
the o l d  MIS, but the marginal costs of providing information quantity, 
quality, and speed are reduced. 
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Ezu& P m S E S  OF A MIS 

This  b r lngs  us  t o  a d i s c u s s i o n  of t h e  po t sn t j - a l  purposes  of a new 
MIS and how a new system may c o n t r i b u t e  t o  t h e  p r o d u c t i v i t y  of t h e  organ- 
i z a t i o n .  The new HIS can c o n t r i b u t e  t o  inc reased  o r g a n i z a t i o n a l  produc- 
t i v i t y  by f u l f i l l i n g  one o r  more of t h r e e  p o s s i b l e  purposes:  ( 1 )  by 
i n c r e a s i n g  in fo rma t ion  q u a n t i t y ,  q u a l i t y ,  a n d / o r  s p e e d ,  and t h e r e b y  
a l l o w i n g  f o r  t h e  more e f f i c i e n t  u s e  of i n p u t s  t o  t h e  o r g a n i z a t i o n ‘ s  
product ion  p rocess ;  ( 2 1  by lowering t h e  to ta l .  c o s t  of managerial  informa- 
t i o n ;  a n d / o r  ( 3 )  by a l l o w i n g  t h e  r e d i s t r i b u t i o n  of o r g a n i z a t i o n a l  
a u t h o r i t y  and c o n t r o l .  

I n  t h e  f i r s t  case ,  a d d i t i o n a l  in format ion  ( i . e* ,  more q u a n t i t y ,  
b e t t e r  q u a l i t y ,  and/or  f a s t e r  speed)  may allow t h e  d e c i s i o n  maker t o  
a l l o c a t e  r e s o u r c e s  w i t h i n  t h e  o r g a n i z a t i o n  more e f f i c i e n t l y .  The 
q u a n t i t y  and speed of in format ion  can,  of course ,  be enhanced by t h e  
c a p a b i l i t i e s  of e l e c t r o n i c  d a t a  s t o r a g e  and t ransmiss ion .  We may a l s o  
i n t e r p r e t  t h e  p o s s i b i l i t i e s  f o r  new and more s o p h i s t i c a t e d  ana lyses  of 
d a t a  as a q u a n t i t y -  and speed-enhancing f e a t u r e  of a new MIS. These 
ana lyses  t a k e  e x i s t i n g  b i t s  of i n f o r m a t i o n  and c r e a t e  new b i t s  o f  
i n fo rma t ion  about  p r o b a b i l i t y  and consequence f u n c t i o n s  and about  states 
of n a t u r e  and p o s s i b l e  a c t i o n s .  P o s s i b i l i t i e s  range from t h e  r o u t i n e  
p r e p a r a t i o n  of p e r i o d i c a l  r e p o r t s  t o  t h e  e x c i t i n g  p o s s i b i l i t i e s  o f f e r e d  
by t h e  new “expe r t  sys t ems .”  Q u a l i t y  of in format ion  may be enhanced 
b e c a u s e  t h e  e l e c t r o n i c  c o l l e c t i o n ,  manipula t ion ,  and t r ansmiss ion  of 
in fo rma t ion  may be prone t o  fewer e r r o r s .  Qua l i ty  and speed may a l s o  be 
improved by “ sc reen ing”  f u n c t i o n s  i n  which s e l e c t e d  h i t s  of i n €  ormation 
can be e a s i l y  i d e n t i f i e d  and seg rega ted  from t h e  t o t a l  d a t a  base. 

I n  t h e  second case, t h e  p r o d u c t i v i t y  improvements o f f e r e d  by t h e  
modern MIS are r e a l i z e d  i n  t h e  r e d u c t i o n  of r e sources  devoted t o  t h e  
a c q u i s i t i o n  of managerial  in format ion ,  r a t h e r  t han  i n  t h e  more e f f i c i e n t  
a l l o c a t i o n  of r e sources  t o  t h e  o r g a n i z a t i o n ’ s  product ion  process .  I n  t h e  
extreme, t h e  new MIS may be used t o  provide the  same in fo rma t ion  quan- 
t i t y ,  q u a l i t y ,  and speed provided by t h e  o l d  s y s t e m ,  but a t  a lower t o t a l  
c o s t  t o  t h e  o rgan iza t ion .  

The inc reased  p o s s i b i l i t i e s  € o r  in format ion  q u a n t i t y ,  q u a l i t y ,  and 
speed may a l s o  a l low changes i n  o r g a n i z a t i o n a l  a u t h o r i t y  and c o n t r o l .  
These p o s s i b i l i t i e s  may a l low upper - leve l  managers t o  ove r see  o r  monitor 
a d d i t i o n a l  lower- level  managers, which w i l l ,  o t h e r  t h i n g s  being e q u a l ,  
r e s u l t  i n  p r o d u c t i v i t y  ga ins .  The a d d i t i o n a l  i n fo rma t iona l  c a p a b i l i t i e s  , 

of t h e  new MIS may a l s o  a l low changes i n  t h e  l e v e l s  of management a t  
which  d e c i s i o n s  are made. On t h e  one hand, t h e  a b i l i t y  t o  o b t a i n ,  
s c r e e n ,  and ana lyze  g r e a t e r  volumes of i n fo rma t ion  may a l low t h e  concen- 
t r a t i o n  of d e c i s i o n  making i n  t h e  hands of fewer managers. Upper-level 
managers may e lect  to make d e c i s i o n s  t h a t  were p r e v i o u s l y  de l ega ted  t o  
s u b o r d i n a t e s  because informat ion  could n o t  be made r e a d i l y  a v a i l a b l e  t o  
those  upper - leve l  managers. On t h e  o t h e r  hand, lower- leve l  managers may 
be d e l e g a t e d  a d d i t i o n a l  d e c i s i o n  making r e s p o n s i b i l i t i e s  because r e q u i r e d  
in fo rma t ion  can now be made a v a i l a b l e  t o  those  managers. Other  t h i n g s  
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being e q u a l ,  such changes may o r  may no t  c o n t r i b u t e  t o  t h e  o r g a n i z a t i o n ' s  
l e v e l  of p r o d u c t i v i t y .  

THE MANAWBUU. DECISION TO MIS 

The managerial  d e c i s i o n  t o  implement a s p e c i f i c  i n f o r m a t i o n  system 
and t o  use  t h a t  system t o  meet one o r  more of the p r e v i o u s l y  s t a t e d  
purposes w t l l  depend on t h e  expected c o s t s  o f  t h e  new MIS and  t h e  
expected c o n t r i b u t i o n  of t h a t  system t o  t h e  o r g a n i z a t i o n ' s  goa l s .  While 
t h e  g o a l s  of t h e  o r g a n i z a t i o n  are d i f f i c u l t  t o  s e p a r a t e  from t h e  g o a l s  
a n d  p r e f e r e n c e s  of the  i n d i v i d u a l  managers t h a t  make a d e c i s i o n  t o  
implement a new MIS (which i s  a premise of ou r  l a t e r  d i s c u s s i o n ) ,  i t  is  
necessa ry  t o  do s o  t o  d e f i n e  a base case a g a i n s t  which o t h e r  g o a l s  can be 
measured and compared. I t  i s  t h e r e f o r e  assumed f o r  t h e  p r e s e n t  cliscus- 
siori  t h a t  a n  o r g a n i z a t i o n  se lec ts  an  op t ima l  i n f o r m a t i o n  system c o n s i s t -  
i n g  of c a p i t a l  k* and l a b o r  1*, which, i n  the case of t h e  f i rm ,  maximizes 
t h e  expected d i scoun ted  f u t u r e  p r o f i t  stream and, i n  t h e  case of t h e  
p u b l i c  o r g a n i z a t i o n ,  maximizes the o r g a n i z a t i o n ' s  long-term o b j e c t i v e s .  
While t h e r e  i s  no g e n e r a l  agreement on what a p u b l i c  o r g a n i z a t i o n  p r e f e r s  
t o  maximize o r  w i l l  be f o r c e d  t o  maximize ove r  t h e  long t e r m  because of 
i n t e r n a l  and  e x t e r n a l  p r e s s u r e s  (Drucker 1973), we assume t h a t  the 
o v e r r i d i n g  reason a new MIS i s  adopted i s  t o  i n c r e a s e  the o r g a n i z a t i o n ' s  
o v e r a l l  p r o d u c t i v i t y .  

The s e l e c t i o n  of a s p e c i f i c  system c o n s i s t i n g  of k* and 1* i s  based, 
ceter is  p a r i b u s ,  on t h e  o r g a n i z a t i o n ' s  e x p e c t a t i o n s  about  t h e  changes i n  
i t s  p r o d u c t i v i t y  which w i l l  r e s u l t  from u s i n g  t h e  new MIS t o  f u l f i l l  a 
s p e c i f i c  s e t  of purposes  as compared t o  t h e  system i t  r e p l a c e s .  It € s  
s u f f i c i e n t  h e r e i n  t o  assume t h a t  t h e  Organ iza t ion  selects k* and 1" as 
p a r t  of a s e t  of t h e  t o t a l  i n p u t s  t o  t h e  o r g a n i z a t i o n ' s  p r o d u c t i o n  
process .  T h i s  s e l e c t i o n  i s  made g iven  t h e  o r g a n i z a t i o n ' s  c u r r e n t  s ta te  
of knowledge about  t h e  expected marginal  c o s t s  and marginal  p roduc t s  of 
a l l  i n p u t s  t o  t h e  p roduc t ion  process .  

I n  t h e  MIS s e l e c t i o n  phase,  t h e  o r g a n i z a t i o n  chooses k*, g i v e n  
e x p e c t a t i o n s  about t h e  marginal  c o s t s  and marginal  p roduc t s  of o t h e r  
i n p u t s  and t h e  t r a d e o f f s  between t h e  c a p i t a l  and l a b o r  components t h a t  
d e f i n e  t h e  new MIS. However, once t h e  long-run s e l e c t i o n  of k* i s  made, 
t h e  managerial  o b j e c t i v e  t u r n s  t o  t h e  sho r t - run  g o a l  of p r o v i d i n g  l*. We 
assume t h a t  once t h e  c a p i t a l  components of t h e  system--system hardware 
and sof tware--have been put  i n  p l a c e ,  t h o s e  components cannot be a l t e r e d  
s i g n i f i c a n t l y  i n  t h e  t i m e  frame i n  which t h e  success  of t h e  new MIS, 
d e f i n e d  by k* and 1*, i s  judged. 

F igu re  1 p r e s e n t s  i n  g r a p h i c a l  form t h e  sho r t - run  o b j e c t i v e  of t h e  
o r g a n i z a t i o n  t o  p rov ide  l a b o r  i n p u t s  t o  t h e  new s y s t e m ,  g i v e n  t h e  
s e l e c t i o n  and i n s t a l l a t i o n  of a p a r t i c u l a r  k*. The h o r i z o n t a l  axis  
r e p r e s e n t s  u n i t s  of l a b o r  i n p u t  t o  t h e  new MIS. The v e r t i c a l  a x i s  is  a 
measure of t h e  expected change i n  t h e  o r g a n i z a t i o n ' s  l e v e l  of p roduc t iv -  
i t y  [change i n  expected p r o d u c t i v i t y  e q u a l s  v ( l ) ] ,  g iven  k* and l a b o r  
i n p u t  1 and g iven  t h a t  a l l  o t h e r  c o n t r i b u t i n g  f a c t o r s  t o  t h e  organiza-  
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t i o n ' s  p r o d u c t i v i t y  are  c o n s t a n t .  We assume a d d i t i o n a l  u n i t s  of l a b o r  
i n p u t  t o  t h e  new MIS are s u b j e c t  t o  d e c r e a s i n g  marginal  r e t u r n s .  The 
o r g a n i z a t i o n  obv ious ly  d e s i r e s  a l e v e l  o f  l a b o r  i n p u t  equa l .  t o  1* 
corresponding t o  t h e  maximum expected i n c r e a s e  i n  o r g a n i z a t i o n a l  produc- 
t i v i t y  o r ,  i n  o t h e r  words, t h e  l e v e l  corresponding t o  

Note t h e  assumption t h a t  below some minimal l e v e l  of l a b o r  i n p u t ,  
l', t h e  use  of t h e  new system r e s u l t s  i n  a n e t  r e d u c t i o n  i n  t h e  o rgan iza -  
t i o n ' s  o v e r a l l  p r o d u c t i v i t y  leveL. I n  o t h e r  words, a new MIS c o n s i s t i n g  
of c a p i t a l  k* and l a b o r  i n p u t s  below 1' r e s u l t s  i n  lower o v e r a l l  produc- 
t i v i t y  than  t h a t  which e x i s t e d  w i t h  the o l d  in fo rma t ion  system. 

TEE SUCCESS OB FAILURE OF A NEW HIS 

The s u c c e s s  o r  f a - i l u re  of a new MIS i s  r e l a t i v e  and must be measured 
i n  r e l a t i o n  t o  t h e  e x p e c t a t i o n s  of t h e  o r g a n i z a t i o n  t h a t  implements t h e  
system. In a d d i t i o n ,  g iven  t h a t  w e  have assumed t h a t  t h e  c a p i t a l  com- 
ponent of t h e  new MIS i s  d i f f i c u l t  t o  change, a t  least  i n  t h e  s h o r t  run ,  
t h e  success  or  f a i l u r e  of a new system i s  predominantly l i n k e d  t o  t h e  
a p p r o p r i a t e  i n p u t  of l abor .  Again r e f e r r i n g  t o  F ig .  1, l e t  us d e f i n e  
t o t a l  success  as t h a t  which occur s  when p r o d u c t i v i t y  i n c r e a s e s  by v* co r -  
r e s p o n d i n g  t o  l a b o r  i n p u t  1". In o t h e r  words, t h e  expected maximum 
p o t e n t i a l  f o r  p r o d u c t i v i t y  improvements from t h e  new MIS i s  r e a l i z e d .  
T o t a l  f a i l u r e  occur s  when t h e  i n p u t  of l a b o r  i s  less t h a n  1'. Any i n p u t  
of l a b o r  between 1' and 1* o r  greater  than  1* w i l l  r e s u l t  i n  p a r t i a l  
system f a i l u r e  o r  s u c c e s s ,  depending on the p e r s p e c t i v e .  

BEBLSQNS WBY AN INFORMATION SYSTEn HAY FAIL 

The purpose of t h i s  s e c t i o n  is  to d i s c u s s  s e v e r a l  concep tua l  r easons  
why a new MIS may f a i l  e i t h e r  p a r t i a l l y  OK t o t a l l y .  These reasons can be 
d iv ided  i n t o  t h r e e  main c a t e g o r i e s :  (1) f a i l u r e s  due t o  t e c h n o l o g i c a l  
i nadequac ie s ,  ( 2 )  f a i l u r e s  due t o  o r g a n i z a t i o n  c o n s t r a i n t s  on t h e  a v a i l a -  
b i l i t y  of l a b o r  i n p u t  t o  t h e  system, and ( 3 )  f a i l u r e s  r e s u l t i n g  from 
c o n f l i c t s  between t h e  o r g a n i z a t i o n ' s  g o a l s  and purposes  f o r  t h e  new MZS 
and t h e  p r e f e r e n c e s  of i n d i v i d u a l s  and groups u s i n g  t h e  system. 

The obvious p l a c e  t o  begin an  assessment  of why a n  MIS may f a i l  i s  
w i t h  t h e  hardware and so f tware  t h a t  compose t h e  c a p i t a l  component of t h e  
system. I f  t h e  c a p i t a l  component i s  no t  adequate  t o  respond t o  t h e  
in t ended  purposes of the system, t h e  u s e f u l n e s s  of t h e  MIS i s  obv ious ly  
cons t r a ined .  
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Given our  conceptua l  Eormulation of t h e  problem t h u s  f a r ,  t h i s  type  
of system f a i l u r e  can be c h a r a c t e r i z e d  as a subopt imal  s e l e c t i o n  of k. 
I n  o t h e r  words, t h e  k s e l e c t e d  may be something d i f f e r e n t  from k*. This  
type  of problem may arise because of a f a i l u r e  of communication between 
t h e  implementing o r g a n i z a t i o n  and t h e  implementer of t h e  new system. For 
example, were t h e  in tended  purposes of t h e  s y s t e m  adequate ly  communicated 
t o  t h e  implementer? Did t h e  implementer mislead t h e  adop t ing  organiza-  
t i o n  about  t h e  t e c h n i c a l  c a p a b i l i t i e s  of t h e  new MIS? Did t h e  in tended  
purposes of t h e  new s y s t e m  change du r ing  t h e  implementat ion phase? O r  
d i d  t h e  c a p i t a l  component simply not  f u n c t i o n  as t h e  implementer and t h e  
implementing o r g a n i z a t i o n  expec ted?  

FAXLURES DUE TO OEGLWIZATIONAL COEJSTRAI~S ON LABOK AVAILABXLI'PP 

The f a i l u r e  of an  MIS may be a t t r i b u t e d  t o  a c o n s t r a i n t  imposed by 
t h e  o r g a n i z a t i o n  on t h e  l a b o r  a v a i l a b l e  f o r  system use. In our  framework 
d i scussed  thus  f a r ,  t h i s  f a i l u r e  can be c h a r a c t e r i z e d  as a c o n s t r a i n t  on 
1 such  t h a t  t h e  maximum l a b o r  a v a i l a b l e  f o r  system use i s  something less 
than  1*. 

The assessment o f  t h e  s p e c i f i c  t ypes  of c o n s t r a i n t s  t h a t  can l ead  t o  
i n s u f f i c i e n t  l a b o r  r e q u i r e s  a f u r t h e r  d i s c u s s i o n  of t h e  component.s of t h e  
l a b o r  inpu t .  L e t  u s  c h a r a c t e r i z e  t h e  l a b o r  i n p u t s  of i n d i v i d u a l  u s e r s  i n  
terms of t h r e e  key parameters :  

where t is t h e  t i m e  t h e  system i s  used by s y s t e m  u s e r s ;  s is t h e  s k i l l  
l e v e l  of system u s e r s ;  and PFC, o r  P ropens i ty  f o r  Compliance, i s  an index  
t h a t  i n d i c a t e s  t h e  degree  t o  which t h e  use  of t h e  new MIS by i n d i v i d u a l  
u s e r s  complies w i t h  t h e  goa l s  of t h e  o rgan iza t ion .  It is  assumed that  

-1 < PFC < - 1 e - 
When PFC is e q u a l  t o  1, i t  is  assumed t h a t  t h e  i n d i v i d u a l  u s e r s  d e s i r e  t o  
use  t h e  new system i n  a manner t h a t  i s  c o n s i s t e n t  w i th  t h e  maximization 
of t h e  o r g a n i z a t i o n ' s  o b j e c t i v e s  { i - e . ,  i n c r e a s i n g  t h e  O r g a n i z a t i o n ' s  
l e v e l  of p r o d u c t i v i t y  by us ing  t h e  new system). When PFC is e q u a l  t o  -1, 
i t  i s  assumed t h a t  i n d i v i d u a l  u s e r s  d e s i r e  t o  use  t h e  new MIS i n  a way 
t h a t  i s  e x a c t l y  o p p o s i t e  t h e  o b j e c t i v e s  of t h e  o r g a n i z a t i o n ,  t hus  
minimizing r a t h e r  than  maximizing t h e  o r g a n i z a t i o n ' s  goa l s .  When PFC i s  
e q u a l  t o  0, it i s  assumed t h a t  i n d i v i d u a l  u s e r s  n e i t h e r  d e s i r e  t o  comply 
wi th  nor oppose o r g a n i z a t i o n a l  goals. O b v i o u s l y ,  the o r g a n i z a t i o n  
d e s i r e s  t h a t  PFC equa l  1. 

While t h e  PFC parameter i s  a major focus  of t h e  fo l lowing  subsec- 
t i o n ,  l e t  us  assume f o r  now t h a t  PFC i s  e q u a l  t o  1 i n  o r d e r  t o  focus  on 
p o t e n t i a l  problems a s s o c i a t e d  wi th  t and s .  I f  t h e  implementing organi -  
z a t i o n  i n  some way c o n s t r a i n s  t t o  be less than  t h e  op t ima l  input  of 
time, t*, o r  does not  provide adequate  r e sources  f o r  system t r a i n i n g  o r  
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u s e r  c a p i t a l  such  t h a t  s cannot  reach  t h e  op t ima l  l e v e l  of s k i l l ,  G * ,  t h e  
new MIS w i l l  t o  some e x t e n t  f a i l .  

S k i l l  of t h e  system users can be cons t r a ined  i n  v a r i o u s  ways. For 
example, t h e  implementing o r g a n i z a t i o n  may s imply no t  devote  s u f f i c i e n t  
r e sources ,  i n  terms of t i m e ,  e d u c a t i o n a l  materials, i n s t r u c t o r s ,  and s o  
f o r t h ,  t o  t h e  t r a i n i n g  of system u s e r s .  Another problem could be t h e  
t iming  and i n t e n s i t y  of t r a i n i n g .  It i s  g e n e r a l l y  recognized t h a t  t h e  
more s o p h i s t i c a t e d  o r  " i n t e l l e c t u a l "  t h e  technology,  t h e  more ongoing 
a d a p t i v e  t r a i n i n g  will .  be requi red .  (See,  f o r  example, Cur ley  and Pyburn 
1982.) I n  a d d i t i o n ,  s t r u c t u r a l  c o n s t r a i n t s  w i t h i n  t h e  o r g a n i z a t i o n  may 
h i n d e r  t h e  deve lopmen t  of needed r e source  c e n t e r s  t o  assist i n  t h e  
t r a i n i n g  process .  

The p r o d u c t i v i t y  improvements o f f e r e d  by modern in fo rma t ion  systems,  
and t h u s  t h e  success  of those  systems,  65111 be r e a l i z e d  on ly  t o  t h e  
e x t e n t  t h a t  i n d i v i d u a l  u s e r s  u s e  t h e  systems e f f e c t i v e l y .  I n  t h e  
preceding  subsec t ion ,  we s t a t e d  t h a t  t h e  r e s o u r c e s  p r o v i d e d  by t h e  
o r g a n i z a t i o n  f o r  system use and t r a i n i n g  may not  be adequate  f o r  e f f e c -  
t i v e  system use ,  implying t h a t  t h e  l a b o r  i n p u t s  are cons t r a ined  t o  be 
l e s s  t h a n  I*. I n  t h i s  subsec t ion ,  w e  assume t h a t  t and s are n o t  
cons t r a ined  by t h e  organiza t ion- -a t  least  no t  t o  l e v e l s  such  t h a t  1" 
cannot  be at ta ined--and focus  on t h e  d e c i s i o n s  of i n d i v i d u a l  u s e r s  t o  
supply  labor  i n p u t s  f o r  system use.  Recall t h a t  MIS l a b o r  i n p u t  i s  a 
f u n c t i o n  of t h e  t i m e  spen t  u s ing  t h e  new MLS and t h e  s k i l l  l e v e l  of t h e  
u s e r ,  as w e l l  as a n  index  i n d i c a t i n g  t h e  degree  t o  which t h e  use  of the 
s y s t e m  by t h e  i n d i v i d u a l  i s  c o n s i s t e n t  w i t h  o r g a n i z a t i o n a l  goa l s .  
F u r t h e r  recal l  from a n  earlier s e c t i o n  of t h i s  paper  t h a t  t h e  d e c i s i o n  t o  
provide  l a h a r  i n p u t s  t o  t h e  new MIS i s  assumed t o  be based on u t i l i t y  
maximization of t h e  ind iv idua l .  

F o r  o u r  p u r p o s e s ,  we  can d e s c r i b e  t h e  u t i l i t y  of an  i n d i v i d u a l  
system u s e r  a s  a f u n c t i o n  of an  a r r a y  of f a c t o r s  t h a t  c o n t r i b u t e  pos i -  
t i v e l y  o r  n e g a t i v e l y  t o  i n d i v i d u a l  u t i l i t y  and which are a l s o  a f u n c t i o n  
of t h e  i n d i v i d u a l ' s  i n p u t s  of l a b o r  t o  t h e  new MIS. Note t h a t  w e  are n o t  
concerned h e r e  wi th  how t h e  i n d i v i d u a l  a l l o c a t e s  h i s  o r  h e r  r e sources  
among all p o s s i b l e  demands f o r  t hose  resources .  Rather ,  w e  are concerned 
only  w i t h  t h e  i n d i v i d u a l ' s  a l l o c a t i o n  of r e sources  t o  t h e  use  of t h e  new 
i n fo rma t ion  system w i t h i n  t h e  i n d i v i d u a l ' s  r o l e  as an  employee of t h e  
o r g a n i z a t i o n  i m p l e m e n t i n g  t h e  new MIS.  Being ignored  are obvious 
t r a d e o f f s  t h a t  are made between t h e  a l l o c a t i o n  of i n d i v i d u a l  r e s o u r c e s  
i n s i d e  and o u t s i d e  t h e  o r g a n i z a t i o n a l  environment. 

The f a c t o r s  r e l e v a n t  t o  t h e  i n d i v i d u a l ' s  u t i l i t y  f u n c t i o n  may 
i n c l u d e  income, l e i s u r e ,  j o b  s e c u r i t y ,  power, a u t h o r i t y ,  j o b  m o b i l i t y ,  
autonomy, work environment,  and so  f o r t h .  The i n d i v i d u a l  u s e r  w i l l  
p rov ide  l a b o r  l n p u t s  f o r  system use  based on h i s  or h e r  pe rcep t ions  of 
how 1 will a f f e c t  s p e c i f i c  components of h i s  o r  h e r  u t i l i t y  func t ion .  
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Let the utility function for individual MIS user i be given as 

= f[Xl(li),***, xn(li)J 3 

where U is utility, xj is  the jth factor of utility for individual i that 
is a function of li, and n is the number of factors in the ith individ- 
ual's utility function that is  a function of li. The individual user of 
the new MIS selects his or her optimal labor inputs, li*, according to 
the following maximization: 

Max Ui = f [xl(li), ..-, xn(li>] subject to li 2 li @ , 

where li@ is the organizationally imposed limit, or physical limit, 
on individual i's labor input to the new MIS. 

The above utility function can be restated in the following manner t o  
better characterize the conflicts that may lead to system underutiliza- 
tion or misuse: 

or, stated more simply, by omitting the x ' s ,  

vi(ti,si) = the expected net increase in the organization's 
productivity as perceived by individual i that results 
from the use of the new system by individual i, given 
inputs of ti and si in combination with some fixed MIS 
capital component k; 

hi(tl,si) = a function that is independent of vi(ti,si) which 
relates the inputs of ti and si by individual i to all 
changes in the xj's that are not contained i n  
vi (ti ,si); 

PFCi = an index ranging from -1 to +1 indicating the degree to 
which individual i complies with the organization's 
goals for the new MIS as perceived by individual i. 

This reformulation of the individual's utility function requires 
nore explanation- When selecting li", the individual system user can be 
assumed to base that decision on two broad objectives, The first is how 
the input of li will impact the Organization's objectives and thereby 
indirectly impact one or more of the factors, xj, i n  individual i's 
utility function. We can assume that the individual user has some 
beliefs about (1) the organization's overall objective and how the use of 
the  new MIS can contribute to that objective [denoted here by vi(l)l and 
(2 )  how the maximization o f  the organization's overall objective by the 



i n d i v i d u a l  w i l l  b e n e f i t  t h e  i n d i v i d u a l  u s e r  (g iven  by f [ P F C * v i ( l ) ] ) .  
When PPC i s  e q u a l  t o  +1 and h i ( t t , s i )  i s  equa l  t o  0, i t  i s  assumed t h a t  
i n d i v i d u a l  i uses  t h e  new MIS i n  a way t h a t  i s  t o t a l l y  c o n s i s t e n t  w i t h  
t h e  o r g a n i z a t i o n ' s  g o a l s  f o r  t h e  system as perce ived  by i n d i v i d u a l  i. 
When PFC i s  e q u a l  t o  -1 and h f ( t i , s i )  i s  e q u a l  t o  0, i t  is assumed t h a t  
i n d i v i d u a l  i a t t e m p t s  t o  use  t h e  new MIS i n  a way t h a t  mi.mimizes r a t h e r  
t h a n  max imizes  t h e  o r g a n i z a t i o n ' s  g o a l s  f o r  t h e  new MIS, a g a i n  as 
perce ived  by i n d i v i d u a l  i. I n  o t h e r  words, i n d i v i d u a l  i a t t empt s  t o  
sabotage  t h e  new system. When PFC i s  equa l  t o  0 ,  i t  is  assumed t h a t  t h e  
g o a l s  of t h e  o r g a n i z a t i o n  w i t h  r e s p e c t  t o  t h e  new MIS are i r r e l e v a n t  t o  
i n d i v i d u a l  i ' s  u t i l i t y  func t ion .  I n  o t h e r  words, i n d i v i d u a l  i does not  
c o n s i d e r  how h i s  o r  h e r  u s e  of t h e  new MIS w i l l  o r  w i l l  no t  c o n t r i b u t e  t o  
o r g a n i z a t i o n a l  g o a l s  as he o r  she  pe rce ives  those  goa ls .  The ind iv id -  
u a l ' s  s e l e c t i o n  of a p a r t i c u l a r  PFC i s  d i scussed  next .  

The second broad o b j e c t i v e  of t h e  i n d i v i d u a l  u s e r  i s  denoted by 
h i ( t i , s i ) .  The i n d i v i d u a l  u s e r ,  by p rov id ing  t and s ,  may i n c r e a s e  or 
d e c r e a s e  u t i l i t y  by impact ing some x j ' s  i n  ways t h a t  are independent  of 
t h e  g o a l s  of t h e  Organiza t ion .  For  example, s k i l l  ob ta ined  by i n d i v i d u a l  
i may c o n t r i b u t e  t o  t h e  i n d i v i d u a l ' s  j o b  m o b i l i t y  o u t s i d e  t h e  organlza-  
t i o n  t h a t  i s  implementing t h e  new MIS. Another example i s  t h e  p o s s i b l e  
a d d i t i o n a l  l e i s u r e  t i m e  provided by t h e  use  of t h e  new system. The 
i n d i v i d u a l  u s e r  may base h i s  o r  h e r  d e c i s i o n  about t and s no t  on how 
o r g a n i z a t i o n a l  p r o d u c t i v i t y  might be improved, but  r a t h e r  on how 5: and s 
impact t h e  u s e r ' s  own pe r sona l  g o a l s  f o r  l e i s u r e  w i t h i n  h i s  o r  h e r  r o l e  
as an  employee. When PFC is equa l  t o  0, t h e  i n p u t  of l a b o r  by t h e  
i n d i v i d u a l  i s  assumed t o  be based e n t i r e l y  on h i ( c i , s i ) .  The fo l lowing  
paragraphs d i s c u s s  t h e  h f u n c t i o n  i n  more d e t a i l .  

The preceding  g e n e r a l  fo rmula t ion  of t h e  i n d i v i d u a l ' s  o b j e c t i v e s  t o  
use  o r  no t  t o  use  t h e  new system a l lows  US t o  d i s c u s s  s e v e r a l  p o t e n t i a l  
problems t h a t  may l e a d  t o  sys tem u n d e r u t i l i z a t i o n  or misuse. A s  s t a t e d  
ea r l i e r ,  t h e  o r g a n i z a t i o n ' s  g o a l s  for t h e  new MIS are maximized when v ( 1 )  
i s  maximized, denoted by 1*. We can assume t h a t  1* can be d i saggrega ted  
i n t o  l a b o r  i n p u t s  f o r  each use r .  The i n d i v i d u a l ' s  d e c i s i o n  about li i s ,  
however, based on t h e  maximization of U t .  The fo l lowing  c o n d i t i o n s  l e a d  
t o  t h e  l e v e l  of l a b o r  provided f o r  system use by t h e  i n d i v i d u a l  u s e r  
be ing  less than  or  g r e a t e r  than  t h e  op t ima l  l e v e l  as perce ived  by t h e  
o v e r a l l  o rgan iza t ion .  

1. The v ( 1 )  perce ived  by t h e  o r g a n i z a t i o n  may not  c o i n c i d e  wi th  t h e  v i ( 1 )  
perce ived  by i n d i v i d u a l  u s e r s .  A s  d i scussed  i n  a previous s e c t i o n ,  
t h e  new MIS can have s e v e r a l  purposes ,  which w i l l  de te rmine  i n  p a r t  
t h e  perce ived  opt imal  i n p u t s  of labor .  Recall t h a t  t h e  new MIS may 
have one o r  more of t h r e e  main purposes--( l )  t o  i n c r e a s e  in fo rma t ion  
q u a n t i t y ,  q u a l i t y ,  and /o r  speed,  t he reby  a l lowing  t h e  more e f f i c i e n t  
u s e  of i n p u t s  t o  t h e  o r g a n i z a t i o n ' s  p r o d u c t i o n  p rocess ;  (2 )  t o  
dec rease  t h e  c o s t s  of  p r o v i d i n g  m a n a g e r i a l  i n f o r m a t i o n  w i t h o u t  
n e c e s s a r i l y  i n c r e a s i n g  t h e  l e v e l  of in format ion;  and ( 3 )  t o  a l low t h e  
r e d i s t r i b u t i o n  of o r g a n i z a t i o n a l  a u t h o r i t y  and c o n t r o l .  I f  t h e  over- 
a l l  o r g a n i z a t i o n  and t h e  i n d i v i d u a l  u s e r s  adopt  d i f f e r e n t  p e r s p e c t i v e s  
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on t h e  purposes  of t h e  system, t h e  opt imal  l a b o r  i n p u t s  perce ived  by 
t h e  u s e r s  may be very  d i f f e r e n t  from what t h e  larger o r g a n i z a t i o n  
b e l i e v e s  t o  be op t ima l .  

I t  i s  t h e r e f o r e  i m p o r t a n t  f o r  upper management--which supposedly 
r e f l e c t s  t h e  p e r s p e c t i v e  of t h e  o v e r a l l  o r g a n i z a t i o n  and u l t i m a t e l y  
dec ides  if t h e  new MIS is  a success  o r  a f a i l u r e - - t o  communicate wi th  
i n d i v i d u a l  u s e r s  about  t h e  purposes  of t h e  new s y s t e m .  Whi le  a 
divergence  between v ( l )  and v i ( 1 )  does not n e c e s s a r i l y  imp.Ly system 
f a i l u r e ,  i t  does imply t h a t  d i f f e r e n t  groups w i t h i n  t h e  o r g a n i z a t i o n  
p e r c e i v e  success  and f a i l u r e  of t h e  new system d i f f e r e n t l y .  I n  f a c t ,  
an  impor tan t  manager ia l  r e s p o n s i b i l i t y  at t h e  u p p e r  l e v e l  o f  t h e  
o r g a n i z a t i o n  is  t o  dec ide  which p e r s p e c t i v e  i s  b e s t  f o r  t h e  organiza-  
t i on .  Top management can e i t h e r  a t t e m p t  t o  impose what i t  b e l i e v e s  t o  
be a n  opt imal  l a b o r  component on u s e r s  o r  assume t h a t  i n d i v i d u a l  u s e r s  
have a b e t t e r  unders tanding  of t h e  opt imal  l a b o r  i n p u t  and a l low u s e r s  
t o  set the i r  i n d i v i d u a l  l a b o r  inpu t s .  I n  t h e  second case, i t  i s  
impor tan t  t h a t  i n d i v i d u a l  u s e r s  be involved i n  t h e  s e l e c t i o n  and  
implementat ion of k. In e i t h e r  case, i t  is impor tan t  t o  f a c i l i t a t e  
communication between t h e  v a r i o u s  groups so t h a t  each group under- 
s t a n d s ,  a t  least  i n  g e n e r a l  terms, t h e  purposes  and g o a l s  of t h e  
system. 

Another r e l a t e d  set of problems t h a t  may arise invo lves  t h e  perce ived  
c a p a b i l i t i e s  of t h e  new system. Even i f  t h e r e  i s  g e n e r a l  agreement 
about  t h e  purposes  of t h e  new MIS, t h e r e  may be s i g n i f i c a n t  m i s t r u s t  
of t h e  c a p a b i l i t i e s  of t h e  new s y s t e m ,  which could keep those  purposes  
from being m e t .  

A p o t e n t i a l l y  s e r i o u s  problem arises if t h e  i n d i v i d u a l  pe rce ives  t h a t  
p r o d u c t i v i t y  improvements are s e v e r e l y  l i m i t e d  by t h e  q u a l i t y  of t h e  
i n f o r m a t i o n  o b t a i n e d  from t h e  new system. Unlike t h e  o t h e r  two 
c h a r a c t e r i s t i c s  of in fo rma t ion  as we have de f ined  i t  ( i . e B  q u a n t i t y  
a n d  s p e e d ) ,  t h e  q u a l i t y  of informat ion  from t h e  new MIS i s  more 
d i f f i c u l t  t o  convey t o  system use r s .  Lucas and Turner concluded i n  
t h e i r  1982 p u b l i c a t i o n ,  " I f  managers b e l i e v e  they  are unable  t o  
c o n t r o l  t h e  q u a l i t y  of i n fo rma t ion  s e r v i c e s  provided w i t h i n  t h e  f i r m ,  
t h e y  are u n l i k e l y  t o  r e l y  on t h e s e  s e r v i c e s  i n  meeting cr i t ical  
goa ls . "  F u r t h e r ,  wh i l e  t h e  e l e c t r o n i c  f l o w  and s t o r a g e  of i n fo rma t ion  
o f f e r s  obvious p o s s i b i l i t i e s  f o r  e r r o r  r educ t ion ,  t h e r e  are p o t e n t i a l  
reasons  why informat ion  e n t e r e d  i n t o  t h e  system may be inaccura t e .  
Zakay (1982) sugges ted  t h a t  reasons  f o r  d a t a  i n a c c u r a c i e s  inc lude  " ( 1 )  
nonentered in fo rma t ion  ( i . e . s  i n fo rma t ion  t h a t  i s  k e p t  by u s e r s  and 
n o t  e n t e r e d  a t  a l l  i n  t h e  system);  ( 2 )  b iased  i n f o r m t i o n  e n t e r e d  i n t o  
t h e  system; and (3 )  i n c o r r e c t  updat ing  of t h e  d a t a  base." According 
t o  Zakay, i n fo rma t ion  may no t  be e n t e r e d  because of t h e  i n d i v i d u a l ' s  
" f e a r  of r e spons ib i l i t y - - the  person  whose f u n c t i o n  i t  i s  t o  e n t e r  d a t a  
i n t o  t h e  system i s  i n t e r e s t e d  i n  h i d i n g  i t  i n  o r d e r  to avoid  respons i -  
b i l i t y  i n  regard  t o  t h e  event  repor ted ."  Zakay l i s t e d  t h e  "motiva- 
t i o n a l  tendency t o  ignore  in fo rma t ion  which is c o n t r a d i c t o r y  t o  t h e  
e x i s t i n g  b e l i e f  system" as ano the r  reason  f o r  no t  e n t e r i n g  t h e  da t a .  
He a l s o  po in ted  ou t  t h e  fac t  t h a t  "The guard ian  of va luab le  infosma- 
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t i o n  i s  powerful ,  and hence he w i l l  r e l u c t a n t l y  s h a r e  i t  wi th  o t h e r  
u s e r s  of t he  system." In a d d i t i o n ,  t he  "psychologica l  s t r e s s "  t h a t  
r e s u l t s  from " informat ion  over load"  m y  cause t h e  i n d i v i d u a l  t o  only  
s e l e c t i v e l y  c o l l e c t  and e n t e r  in format ion .  The system u s e r s  may 
pe rce ive  t h a t  t h e s e  q u a l i t y  p r o b l e m s  e x i s t  a n d ,  t h e r e f o r e ,  may 
q u e s t i o n  t h e  c a p a b i l i t i e s  of t h e  new MIS t o  meet i t s  goa l s .  Measures 
t o  main ta in  q u a l i t y  and communicate t h e  f i n d i n g s  of p e r i o d i c  q u a l i t y  
checks a r e  t h u s  adv i sab le .  

2. Assume t h a r  v(1)  and v i ( l )  g i v e  equ iva len t  1*'s, h i ( t i , s i )  i s  equal  t o  
0, and li@ > li* f o r  a l l  i. A p o t e n t i a l  problem remains i n  t r a n s l a t -  
i n g  inc reased  o r g a n i z a t i o n a l  p r o d u c t i v i t y  i n t o  inc reased  u t i l i t y  such 
t h a t  

dU/dl = d v / d l  . 
Given our c o n c e p t u a l i z a t i o n  of the  problem, t h e  t r a n s l a t i o n  of organi -  
z a t i o n a l  p r o d u c t i v i t y  i n t o  i n d i v i d u a l  u t i l i t y  i s  r e f l e c t e d  i n  PFCi. 
While t h e  o r g a n i z a t i o n  d e s i r e s  t h a t  PFC be equa l  to 1 f o r  a l l  i, t h e  
i n d i v i d u a l  may comply only p a r t i a l l y  wi th  o r g a n i z a t i o n a l  goa l s  OF 
may a c t u a l l y  work a g a i n s t  t h o s e  g o a l s ,  which  i s  r e f l e c t e d  by a 
nega t ive  PFC. 

R e c a l l  t h a t  t h e  v i ( 1 )  r e f l e c t s  how i n d i v i d u a l  i perce ives  the  i n p u t s  
of t i  and s i  t o  c o n t r i b u t e  t o  t h e  organiza t i .on ' s  p r o d u c t i v i t y ,  whi le  
t h e  PFC index i n d i c a t e s  t h e  degree  t o  which t h e  i n d i v i d u a l  w i l l  comply 
w i t h  t h e  o r g a n i z a t i o n ' s  goa l s .  As such ,  PFC is  predominantly a 
f u n c t i o n  of t h e  degree  t o  which t h e  o r g a n i z a t i o n  can m o n i t o r  and  
c o n t r o l  t h e  a c t i v i t i e s  of t h e  i n d i v i d u a l  u se r .  

I f  t h e  i n d i v i d u a l  u s e r  i s  t o  have an  i n c e n t i v e  t o  comply t o t a l l y  or 
p a r t i a l l y  wi th  t h e  o r g a n i z a t i o n ' s  g o a l s ,  t h e r e  must be a mechanism 
whereby (1) t h e  c o n t r i b u t i o n  of t h e  i n p u t s  of t i  and s i  t o  t h e  organi -  
z a t i o n ' s  p r o d u c t i v i t y  can be monitored by t h e  o r g a n i z a t i o n  and ( 2 )  t h e  
o r g a n i z a t i o n  c a n  r eward  o r  p u n i s h  t h e  i n d i v i d u a l  acco rd ing ly  by 
i n c r e a s i n g  o r  dec reas ing  t h e  xj 's (e.g. ,  income, l e i s u r e ,  and au thor -  
i t y ) .  Supposedly, t h e  g r e a t e r  t h e  degree t o  which u s e r s  can be moni- 
t o r e d  and rewarded o r  punished, t h e  c l o s e r  PFC becomes t o  91. The 
less t h e  o r g a n i z a t i o n  can monitor and reward o r  punish t h e  u s e r ,  t h e  
c l o s e r  PPC becomes t o  0 and,  i n  t h e  case  o f  t h e  d i s g r u n t l e d  u s e r ,  may 
become nega t ive  and even approach -1 i n  t h e  event  of o r g a n i z a t i o n a l  
s a b o t  age. 

The concept of t h e  PFC i n  our  c o n c e p t u a l i z a t i o n  i s  close1.y r e l a t e d  t o  
what has  been r e f e r r e d  t o  as " sh i rk ing"  i n  t h e  economics l i t e r a t u r e .  
Sh i rk ing  can be de f ined  "as t h e  a c t  of seeking  t o  avoid  performance of 
c o n t r a c t u a l  duty" ( S t a t e n  and Umbeck 1982). The theo ry  o f  s h i r k i n g ,  
which w a s  developed t o  e x p l a i n  t h e  r e l a t i o n s h t p  between employers and 
employees , sugges t s  t h a t  c o n t r a c t u a l  v i o l a t i o n s  dec rease  as t h e  c o s t s  
of monI.toring behavior  decrease .  I f  modern informat ion  systems reduce 
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monitor ing c o s t s ,  s h i r k i n g  may be r e d u c e d ,  t h u s  c o n t r i b u t i n g  t o  
improvements i n  o r g a n i z a t i o n a l  p r o d u c t i v i t y .  

3. Assume t h a t  v ( 1 )  and Vi(1)  g i v e  e q u i v a l e n t  1*'s, PFCi i s  equa l  t o  1, 
and li@ > li* f o r  a l l  i. A problem remains i n  t h a t  t h e  impacts  of t i  
and s i  07; t h e  x j ' s  through t h e  h(1)  f u n c t i o n  may d i s t o r t  what might 
o the rwise  be an op t ima l  a l l o c a t i o n  of l a b o r  t o  t h e  use  of the new MIS. 

A s  s t a t e d  a b o v e ,  t h e  V i ( 1 )  f u n c t i o n  i n d i c a t e s  how the  MIS u s e r s  
pe rce ive  t h e  impacts  of t h e i r  u s e  of t h e  new system on o r g a n i z a t i o n a l  
p r o d u c t i v i t y .  The PFC index  i n d i c a t e s  t h e  degree  t o  which t h e  i n d i -  
v i d u a l  u s e r s  cons ide r  t h e i r  p e r c e i v e d  o r g a n i z a t i o n a l  g o a l s  when 
s e l e c t i n g  t h e i r  i n p u t s  of l a b o r  t o  t h e  new system. However, when t h e  
i n d i v i d u a l  u s e r  makes a d e c i s i o n  about  t and s, t h a t  d e c i s i o n  i s  
obvious ly  not  s o l e l y  based on how the use  of t h e  new system by t h e  
u s e r  w i l l  impact o r g a n i z a t i o n a l  g o a l s ,  which are important  t o  t h e  
i n d i v i d u a l  u s e r  o n l y  t o  t h e  e x t e n t  that  they  l e a d  i n d i r e c t l y  t o  
o r g a n i z a t i o n a l  rewards o r  punishments f o r  t h e  i n d i v i d u a l  user .  

The mot iva t ions  f o r  u s i n g  o r  n o t  u s i n g  t h e  new MIS, o u t s i d e  of those  
t h a t  r e s u l t  from t h e  f u l f i l l m e n t  o r  u n f u l f i l l m e n t  of o r g a n i z a t i o n a l  
g o a l s ,  are inco rpora t ed  i n t o  the h ( l )  func t ion .  Some examples are i n  
order .  Consider  t h e  p o t e n t i a l  impacts  of t h e  new MIS on t h e  i n d i v i d -  
ual's a u t h o r i t y  and c o n t r o l .  It is e n t i r e l y  possible t h a t  t h e  u s e r  
may b e l i e v e  t h a t  t h e  new MIS w i l l  a l l ow t h e  o r g a n i z a t i o n  t o  be more 
p r o d u c t i v e  by s h i f t i n g  a u t h o r i t y  and c o n t r o l  away from t h a t  u s e r  
t o  some o t h e r  user: .  These p r o d u c t i v i t y  improvements are made p o s s i b l e  
by t h a t  u s e r ' s  f o r f e i t u r e  of a u t h o r i t y  and c o n t r o l  and are r e f l e c t e d  
i n  t h e  v i ( 1 )  func t ion .  However, whfle  the u s e r  may b e l i e v e  t h a t  th i s  
purpose of t h e  new s y s t e m  i s  good f o r  t h e  o r g a n i z a t i o n ,  i t  is l i k e l y  
t h a t  g i v i n g  up a u t h o r i t y  and c o n t r o l  may impose a d i r e c t  nega t ive  
impact on the i n d i v i d u a l ' s  u t i l i t y ,  which i s  r e f l e c t e d  i n  t h e  i n d i v i d -  
u a l ' s  h (1 )  func t ion .  

A s  a second example, cons ide r  t h e  p o t e n t i a l  a v e r s i o n  of t h e  u s e r  t o  
new computer technologies .  Again t h e  i n d i v i d u a l  may b e l i e v e  t h a t  t h e  
implementat ion and use  of t h e  new MIS w i l l  i n c r e a s e  t h a t  i n d i v i d u a l ' s  
and  t h e  o r g a n i z a t i o n ' s  p r o d u c t i v i t y ,  which is r e f l e c t e d  by v i ( 1 ) .  
However, the i n d i v i d u a l  may also have a s e v e r e  d i s l i k e  f o r  computer 
t echno log ie s  ( inco rpora t ed  i n  t h e  h (1 )  f u n c t i o n )  which i s  exacerba ted  
by system t r a i n i n g  and use.  The i n d i v i d u a l  must t h e r e f o r e  ba lance  t h e  
d i r e c t  nega t ive  i m p a c t s  of u s i n g  t h e  new system a g a i n s t  t he  p o t e n t i a l  
i n d i r e c t  p o s i t i v e  impacts  t h a t  may be r ece ived  from t h e  o r g a n i z a t i o n  
f o r  p r o d u c t i v i t y  improvements. 

Consider  a t h i r d  example--that of i n d i v i d u a l  income. I n  t h i s  example, 
t h e  i n d i v i d u a l  expec t s  t h e  use  of t h e  new MIS t o  i n c r e a s e  h i s  o r  h e r  
l e v e l  of p r o d u c t i v i t y  and a l s o  expec t s  t o  be rewarded acco rd lng ly  by 
t h e  implementing o rgan iza t ion .  However, t h e  u s e r  also b e l i e v e s  t h a t  
system t r a i n i n g  and use  w i l l  i n c r e a s e  h i s  o r  h e r  longer-term income 
p rospec t s  i n  t h a t  o t h e r  o r g a n i z a t i o n s  may be w i l l i n g  t o  ou tb id  t h e  
u s e r ' s  c u r r e n t  employer f o r  h i s  o r  h e r  s e r v i c e s .  The p o i n t  of t h i s  
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example is that the h(1) function inay impact the individual's utility 
function in positive as well as negative ways and may 'bead to overuse 
as well as underutilization of the new system. 

The components of the individual user's utility function, xj, which 
are affected by h(l) are numerous and have been the focus of many, if 
not the majority o f ,  studies addressing MIS success or failure. These 
components include income, leisure, job security, authority and 
control, job mobllity, working environment, group autonomy, adversity 
to system training and computer technologies, job satisfaction, etc. 

It is crucial that the implementer of a new MIS attempt to identify 
these x j ' s .  It is also crucial that the organization attempt to 
measure the degree to which the implementation and use of the new MIS 
affects these specific components of individual utility. I n  some 
cases, the impacts of h(1) may be so large that individual users will 
provide a level of labor input much greater than or much less than 
what the organization believes to be optimal. 

The recognition and evaluation of the h(l) function can also be valu- 
able in the organization's manipulation of the PFC. Assuming that 
the organization has the capability to measure individual gains in 
productivity from the use of the new MIS, the organization can devise 
incentive programs that take advantage of the h(l) function to reward 
individual users for effective system use and to help minimize the 
negative effects of system implementation and use. 

The conceptual framework Eormulated in this report to describe how a 
modern computerized management information system may be used to increase 
organizational productlvity and may ultimately succeed o r  fail in that 
purpose is based on numerous assumptions about the goals and constraints 
of the organization and individual users. This concluding section begins 
with a brief review of those assumptions and the resulting conceptual 
framework. 

A basic assumption of the conceptual framework is that information 
is desired by individuals and organizations for the purpose of reducing 
uncertainty. In the case o f  the individual, additional information in- 
creases utility, and in the case of the organization (either a private 
firm o r  a public organization), the goal of additional information is to 
improve product i-vity. 

It is then argued that tnformtion within the context o f  an informa- 
tion system can be discussed in terms of three key parameters: informa- 
tion quantity, information quality, and information speed. An increase 
in any one parameter while holding the other t w o  constant constitutes 
additional information. From this conceptualization of information, we 
define a new information system as one that ( 1 )  allows additional 
information for organizational decision making to be a technical. possi- 
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bility and/or (2 )  reduces the per unit cost of managerial information for 
the organization. 

The possible purposes of the new MIS are derived from this defini- 
tion of a new information system. Three broad purposes that can lead to 
productivity improvements are possible. Additional information may be 
provided, possibly at a higher cost than with the old information system, 
with productivity improvements deriving from the more efficient use of 
inputs to the organization's production process. Alternatively, while no 
additional information may be provided by the new system, productivity 
improvements may be realized by simply lowering the total costs of 
management information. Finally, the new MIS, by providing additional 
information, may allow changes in organizational authority and control 
that can, but do not necessarily, lead to productivity improvements. 

It is assumed that the organization selects a new MIS based on 
management ' s  subjective assessment of the expected net productivity 
improvements to be derived from that system. It is assumed that the 
organization selects what is perceived to be the optimal capital compo- 
nents (i.e., the system's hardware and software components) and then 
attempts to provide an optimal level of labor or use of the system. It 
is further assumed that the capital components are difficult to alter in 
the short term and, thus, that the major focus of the organization in 
assuring success of the system is the input of labor. There is assumed 
to be some optimal level of labor input, which in combination with the 
given capital components leads to some maximum increase in organization 
productivity and thus total system success. There is also assumed to be 
some level of labor below which the new system leads to a lower level of 
productivity than that of the old system, thus constituting system 
failure. Labor inputs between those two extremes lead to partial system 
success or failure, depending on the perspective. 

From this framework, several potential problems are then dliscussed 
that can lead to a partial or total failure of the new MIS. The first is 
a failure of the capital components. Obviously, if those components do 
not perform as expected o r  if the purposes of the new system change 
during the implementation phase such that adequate hardware and software 
become inadequate, the system will to some extent fail. 

Second, system failure may result if the organization constrains the 
quantity of labor that the system users can provide. Such constraint may 
be in the form of limits on the time the organization effectively allows 
individuals to use the system. Alternatively, the problems may he mani- 
fested by inadequate system training. 

The third and possibly most complex type of system failure is 
caused by differences in the goals for the new MIS as perceived by the 
organization and by the individual users. Three broad problems fit 
within this third type of system failure. The first occurs when (1) 
different parts of the organization perceive the purposes of the new MIS 
differently; or (2) there is agreement on the purposes of the new MIS, 
but there is internal disagreement about the capabilities of the new 
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system t o  meet those purposes. In either case, there may be significant 
disagreement about how the system should be used. While this alone does 
not mean system failure, it does mean that the use of the system will not 
be consistent throughout the organization, whfch may in turn lead to 
failure o r ,  alternatively, to the perception of failure. 

The second potential problem within this third type of failure 
results directly from differences in the way the organization evaluates 
the use of the new system vs the way the individual user evaluates that 
use. It is assumed that the organization attempts t o  increase produc- 
tivity and the individual attempts t o  increase utility. The individual's 
consideration of the organization's goals will be important, therefore, 
only to the extent that fulfilling the organization's goals in turn 
fillfills the individual's utility goals. In this report, we have termed 
the degree to whfch the user complies with the organization's goals as 
the Propensity for Compliance, or PFC. It is argued that compliance will 
be a function of the ability of the organization to measure the produc- 
tivity gains achieved by the user in using the system and to appropri- 
ately reward o r  punish the user by impacting one or more of the compo- 
nents in the individuals's utility function. If productivity cannot be 
measured and/or rewards or punishments cannot be levied, the individual's 
decision about providing labor to use the new system will be independent 
of the organization's goals. 

The third potential problem within this third type of failure 
involves the factors that determine the individual's use of the system 
outside of those factors affected by the realization of the organiza- 
tion's goals. The numerous individual factors within this set of 
factors (e.$., power, authority, control, job mobility) may be altered 
significantly by the implementation and use of the new system and may 
cause users to underutilize or misuse the new MIS even though they 
believe the use of the system could improve their and the overall 
organization's productivity. 

The numerous studies of the success or failure of information sys- 
tems--discussed briefly in the second section of this report--can be 
placed within the context of this general conceptual framework. In most 
cases, previous studies have focused on one of the broad problems 
discussed in this report which can lead to system failure; and those 
studies have given us significant insights into how particular problems 
can affect the success of an MIS. It is hoped that this report will help 
provide a broader framework within which those studies can be discussed 
and compared. By viewing previous work within a broader framework, new 
insights can hopefully be made about those studies and missing links in 
the assessment of MIS success or failure can be identified and ultimately 
addressed empirically. 
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