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Preface 

The use of computers in urban management is a subject 
of increasing interest among IIASA's member nations. This 
interest reflects the belief that the vast d-ata storage 
and retrieval capabilities of today's electronic digital 
computers when combined with modern techniques of manage- 
ment hold great promise in improving the quality and 
effectiveness of urban policymaking. 

To explore the potential role that IIASA might play 
in reviewing and disseminating the current state-of-the- 
art in the use of computerized information systems in 
urban management, the Human Settlements and Services Area 
invited a leading authority on the subject, Dr. Kenneth 
Kraemer of the U.S.A., to visit.IIASA and offer recommenda- 
tions on desirable courses of action. This Research Memo- 
randum, an expanded version of Dr. Kraemer's lecture at 
IIASA, outlines the basic concept and design of the URBIS 
(Urban Information Systems) Project directed by Dr. Kraemer 
and concludes with a discussion of the contribution that 
IIASA might make in this field. 

A. Rogers 
Chairman 

Human Settlements 
and Services Area 
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A b s t r a c t  

Urban governments  a r e  becoming i n c r e a s i n g l y  i n t e r e s -  
t e d  i n  modern management t e c h n i q u e s  s u c h  a s  c o m p u t e r i z e d  
i n f o r m a t i o n  s y s t e m s .  T h i s  p a p e r  p r e s e n t s  an  a n a l y t i c a l  
s t a t e - o f - t h e - a r t  r e v i e w  o f  t h e  u s e s ,  i m p a c t s  and  p rob lems  
o f  computer  t e c h n o l o g y  i n  l o c a l  governments  i n  t h e  U n i t e d  
S t a t e s .  I t  r e p o r t s  t h e  r e s u l t s  o f  a  q u e s t i o n n a i r e  s u r v e y  
c o n d u c t e d  by URBIS (Urban I n f o r m a t i o n  Sys tem)  Resea rch  
Group, U n i v e r s i t y  o f  C a l i f o r n i a  a t  I r v i n e  t o  d e t e r m i n e  
t h e  u s e s  o f  computer  t e c h n o l o g y  a n d  t h e  p o l i c i e s  govern-  
i n g  t h o s e  u s e s  w i t h i n  l o c a l  gove rnmen t s .  The o r a a n i z a -  
t i o n  and  r e s e a r c h  s t r a t e g y  o f  t h e  URBIS P r o j e c t  i s  p r e -  
s e n t e d  by way o f  i n t r o d u c t i o n  and  i s  f o l l o w e d  by a  
d i s c u s s i o n  o f  t h e  ro le  IIASA might  p l a y  i n  t h e  s t u d y  
o f  Urban I n f o r m a t i o n  Systems.  
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AN ANALYTICAL OVERVIETi OF 1 

U R B N  IKFOi~NATION SYSTE>.IS I N  THE UNITED STATES 
1 

I. INTRODUCTION 

It is  f a s c i n a t i n g  t o  t h i n k  a b o u t  t h e  new and i n g e n i o u s  ways sys tems  

t h e o r y  and a n a l y s i s  can  be  a p p l i e d  t o  u n d e r s t a n d i n g  o u r  wor ld  and accom- 

p l i s h i n g  t a s k s .  Yet i t  a l s o  i s  i n t e r e s t i n g  and worthwhi le  t o  s t u d y  t h e  

p resen t -day  r e s u l t s  of  what e a r l i e r  sys tems t h i n k e r s  have b rought  f o r t h .  

C e r t a i n l y ,  one  of t h e  p remier  examples of  a p p l i e d  sys tems c o n c e p t s  w i d e l y  

i n  u s e  today  i s  t h e  computer ized in forn la t ion  system. One f i n d s  t h e s e  

s y s t e ~ u s  i n  e v e r y  s o r t  of o r g a n i z a t i o n  and i n  n e a r l y  e v e r y  c o u n t r y  i n  t h e  

world .  Nuch h a s  been w r i t t e n  and s a i d  abou t  t h e  impac t s  o f  t h e s e  sys tems  

on t h e  o r g a n i z a t i o n s  t h a t  u s e  them, o f t e n  i n  c o n t e x t  o f  pe r fo rming  some 

s p e c i f i c  t a s k ,  and  u s u a l l y  i n  r e g a r d  t o  o p e r a t i o n s  such  a s  manufac tu r ing ,  

commerce, e n g i n e e r i n g ,  and s c i e n c e .  But computers o f f e r  promise  t o  o t h e r  

k i n d s  o f  o r g a n i z a t i o n s  a s  w e l l ,  and a r e  b e i n g  used i n  many ways t h a t  have 

n e v e r  been t h e  f o c u s  of d e t a i l e d  s tudy .  

One of  t h e  most impor tan t  b u t  l i t t l e  s t u d i e d  s u b j e c t s  i s  t h e  a p p l i -  

c a t i o n  of  computers t o  t h e  t a s k  of  managing u rban  governments.  Near ly  

e v e r y  n a t i o n  today  i s  concerned w i t h  problems o f  urban areas--overcrowd- 

i n g ,  hous ing  s h o r t a g e s ,  p o l l u t i o n ,  t r a f f i c  congestion--and i n  many c a s e s  

it h a s  been proposed t h a t  u s e  of  modern management t e c h n i q u e s  s u c h  a s  com- 

p u t e r i z e d  i .nforrcation r ; y s t e ~ r ;  m i  :::I? ~ l l c v ' i a t e  some of  t h e s e  problems [ 1 4 ,  

161. No doubt t h e  technology h o l d s  g r e a t e r  promise t h a n  \.re now make u s e  

o f ,  bu t  i n  o r d e r  t o  f u r t h e r  c a p i t a l . i z e  on use  of  computer ized i n f o r m a t i o n  

sys tems  i n  urban management, t h r e e  k i n d s  of  e f f o r t s  must t a k e  p l a c e .  F i r s t ,  



t h e r e  must- b e  a commitment t o  r e s e a r c h  and devel-op~nent i n  a p p l y i n g  com- 

p u t e r  t echnology  t o  h e l p  meet t h e  needs  of urban p l a n n e r s ,  po l i cymakers ,  

and managers.  Second, ways-must be  found t o  encourage d i s s e m i n a t i o n  o f  

s u c c e s s f u l  a p p l i c a t i o n s  of computer tecl-inology t o  those. u rban  governments 

t h a t  need thein. F i n a l l y ,  perj.0di.c examina t ion  and documentat ion o f  t h e  

r e s u l t s  o f  t h e s e  e f f o r t s  must b e  under taken  t o  e v a l u a t e  s u c c e s s e s  and 

f a i l u r e s  and t o  p r o v i d e  gu idance  f o r  t h e  f u t u r e .  T h i s  paper  d i s c u s s e s  

a n  example of t h e  l a t t e r  k i n d  o f  e f f o r t .  
2 

T h i s  p a p e r  i s  based  upon r e s u l t s  of t h e  URBIS Research P r o j e c t ,  a  

m u l t i - y e a r  s t u d y  o f  t h e  u s e s  and i lnpacts of computer t echnology  on l o c a l  

governments i n  t h e  Uni ted  S t a t e s .  T h i s  p r o j e c t  is b e i n g  c a r r i e d  o u t  by 

a team of r e s e a r c h e r s  a t  t h e  P u b l i c  P o l i c y  Research  O r g a n i z a t i o n  o f  the. 

3 
U n i v e r s i t y  o f  C a l i f o r n i a ,  I r v i n e .  Support  f o r  t h e  p r o j e c t  is from t h e  

Research Appl ied t o  N a t i o n a l  Needs D i v i s i o n  o f  t h e  U.S. N a t i o n a l  S c i e n c e  

Founda t ion ,  and cndorsernent and a s s i s t a n c e  i n  t h e  p r o j e c t  h a s  come from 

a  v a r i e t y  o f  urban puh1.j.c-interest groups  i n  t h e  Uni ted  S t a t e ? ,  i n c l u d i n g  

t h e  I n t e r n a t i o n a l  C i t y  Management A s s o c i a t i o n ,  t h e  N a t i o n a l  League of 

C i t i e s ,  t h e  U.S. Conference of Mayors, t h e  N a t i o n a l  A s s o c i a t i o n  o f  Coun- 

t i c s ,  and PuL1.i~: 'l 'echnology, I n c o r p o r a t e d .  

T h i s  p a p e r  p r e s e n t s  t h e  b a s i c  concept  and d e s i g n  o f  t h e  URBIS 

P r o j e c t ,  d i s c u s s e s  d a t a  on t h e  s t a te -o f - the -a r t :  i n  url)an i n f o r m a t i o n  sys-  

tems from t h e  r e c e n t l y  conipleted f i r s t  phase  o f  t h e  p r o j e c t  and w i l l  con- 

c l u d e  w i t h  a d i s c u s s i o n  o f  t h e  r o l e  t h a t  t h e  I n t e r n a t i o n a l  I n s t i t u t e  o f  

Appl-iec! Systcn!s An3ly:;i.s n ~ i g l ~ t  take. j.n f  n r t l l e r  s t u d y  i n  t h i s  i.mport?,nt 

f . i e l d .  



11. THE LTRBIS PROJECT 

The URBIS P r o j e c t  was begun i n  1974 wi th  t h e  mandate. t o  s tudy  how 

computer technology is being used i n  l o c a l  governments, what impacts  

t hose  u s e s  have i n  t h e  governments, and what might be done t o  improve 

t h e  c o n t r i b u t i o n s  of t h e  technology t o  meeting th,e cha l l enges  t o  urban 

a r e a s .  Seve ra l  c h a r a c t e r i s t i c s  of t h e  URBIS P r o j e c t  make i t  unique and 

i n t e r e s t i n g .  F i r s t ,  t h e  p r o j e c t  is. an  example of e v a l u a t i o n  r e sea rch .  

It seeks  t o  c o l l e c t  d a t a  on c u r r e n t  s t a t e s ,  and t o  r e l a t e  t hose  d a t a  t o  

some paradigm of what ought t o  be i n  o rde r  t o  e v a l u a t e  t h o s e  c u r r e n t  

s t a t e s .  Second, t h e  p r o j e c t  is an  example of po l i cy  r e sea rch .  It Fo- 

cuses ,  u l t i m a t e l y ,  on e v a l u a t i n g  t h e  p o l i c i e s  f o r  u se  of computer t ech-  

nology i n  t h e  governments. Thi rd ,  i t  i s  a mul t i - s t age  p r o j e c t  u s i n g  an  

i nnova t ive  s t a t i s t i c a l  sampling s t r a t e g y  designed t o  c o l l e c t  and ana lyze  

d a t a  bo th  on t h e  c o n d i t i o n s  i n  t h e  c u r r e n t  set of c i t i e s  and t o  c r e a t e  

a  h y p o t h e t i c a l  s e t  of  p r e f e r r e d  c h a r a c t e r i s t i c s  t h a t  would o b t a i n  i n  

" fu tu re  c i t i e s "  [18] .  F i n a l l y ,  t h i s  r e s e a r c h  i s  d e l i b e r a t e l y  bo th  em- 

p i r i c a l  and p r e s c r i p t i v e .  It no t  on ly  seeks  t o  d i s cove r  what i s  t h e  

ca se ,  b u t  what should be t h e  ca se  a s  wel l .  Thus, t h e  p r o j e c t  is seen  

t o  b e  va luab le  a t  two l e v e l s :  a s  a  needed s tudy  of in format ion  systems 

i n  urban governments; and as an  example of a  po l i cy  r e s e a r c h  s t r a t e g y  

t h a t  can be a p p l i e d  e f f e c t i v e l y  t o  a  wide range of p u b l i c  p o l i c y  i s s u e s .  

An i l l u s t r a t i o n  of t h e  concept under ly ing  t h e  URBIS P r o j e c t  can be 

seen -in F i g u r e ' l .  The p r o j e c t  de s ign  uses  t h r e e  c l a s s e s  of r e sea rch  v a r i a b l e s :  

environ.menta1 o r  independent v a r i a b l e s ;  c o n t r o l l a b l e  o r  pol icy- technology 

va r i ab l e - s  ; 
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and dependent o r  outcome vc-ltiab1.c-s. P:ll\ i ronnlcnl-a1 v a r i a l )  l ( , s  d e s c r i b e  t h e  

b a s i c  demographic, p o l i  t i  c . ; l l ,  adminis ( r a t - i v e ,  and financli i ,  l c.l~a~-acter-st j c s  

of t h e  c i t i e s  s t u d i e d ,  and a r e  considered t o  bc unchanging i r ~  t h e  s h o r t -  

run. The env i ron~nen ta l  v a r i a b l e s  form t h e  foundat ion o f  any d e s c r i p -  

t i o n  of t h e  c i t y ,  and determine c e r t a i n  o t h e r  c i t y  c h : ~ r a ~ t ~ r i s t i . c s .  

Con t ro l l ab l e  v a r i a b l e s  a r e  those  p o l i c i e s  f o r  u t i l i z a t i o n  of computer 

technology and t h e  con£ igu ra  t io i l s  of t h e  technology t h a t  a r e  mal.lt?able 

by c i t y  o f f i c i a l s  i n  t h e  shor t - run .  They u s u a l l y  develop based on t h e  

c o n d i t i o n s  provided by t h e  environmental v a r i a b l e s ,  bu t  a r e  n o t  comple te ly  

d i c t a t e d  by p a r t i c u l a r  environmental  c h a r a c t e r i s t i c s  ( i . e . ,  t h e r e  is  con- 

s i d e r a b l e  f l e x i b i l i t y  i n  t he se  va r i . ab l e s  i n  a l l  c i t i e s ) .  The outcome o r  

dependent v a r i a b l e s  a r e  t h e  e f f e c t s  t h a t  a r e  presumed t o  be  "caused" by 

t h e  i n t e r p l a y  of t h e  environmental  and pol icy- technology v a r i a b l e s .  By 

measuring t h e s e  outcome v a r i a b l e s ,  i t  is p o s s i b l e  t o  a s s e s s  t h e  impact 

of  p a r t i c u l a r  p o l i c y  and trechnol.ogy c o n f i g u r a t i o n s ,  given p a r t i c u l a r  en- 

v i ronmenta l  c h a r a c t e r i s t i c s .  I t  is expected t h a t  c i t i e s  wi.th problems 

and undes i r ab l e  impacts from use  of computing w i l l  be a b l e  t o  improve 

t h e i r  computing o p e r a t i o n s  by adopt ing  p o l i c i c s  of t hose  c i t i e s  w i t h  

s i m i l a r  environmental  c h a r a c t e r i s t i c s  and p o s i t i v e  exper iences  w i t h  com- 

pu t ing .  

Environnlental v a r i a b l e s  i nc lude  comr~uinity a t t r i b u t e s  such a s  popu- 

l a t i o n  s i z e ,  growth r a t e ,  c i t y  age,  l o c a l  f i n a n c i a l  base ,  need f o r  l o c a l  

pove r ty - r e l a t ed  s e r v i c e s ;  and t h e  p o l i t i c a l - a d m i n i s t r a t i v e  c l ~ a r a c t e ; c i s t i c s  

of t h e  c i t y  such a s  form of govermieut,  l e v e l  of reformed p o l i t i c a l  i n -  

s t i t u t i o n s ,  p o l i c y  Focus of d e c i s i o n  making, and d - i s t r i b u t i o n  of p o l i t i c a l  

d e c i s i o n  making. The "con t ro l l ab l e "  , ~ i ! r  i a b l e s  inc lude  h o s i c  0 rgan : i za t i ona l  



p o l i c i e s  such a s  c e n t r a l i z a t i o n  of c o n t r o l  over  d e c i s i o n s ,  management 

support  of computing a c t i v i t y ,  u s e r  involvement i n  computing a c t i v i t y ,  

q u a l i t y  of d a t a  p roces s ing  personnel ,  p r i c i n g  p o l i c i e s  f o r  computer 

use ,  investment l e v e l  i n  d a t a  process ing ,  and r e s t r i c t i o n s  on computing 

a c t i v i t i e s  due t o  finance:;. Also, t h e  cont ro l . l ab le  . va r i ab l e s  i nc lude  

c h a r a c t e r i s t i c s  of t h e  technology i t s e l f ,  such as t h e  degree of computer- 

i z a t i o n ,  s o p h i s t i c a t i o n  of automation, degree  of d a t a  s h a r i n g  w i t h i n  t h e  

c i t y ,  t h e  degree  of d a t a  conso l ida t ion ,  and t h e  e x t e n t  of computer u t i l i -  

z a t i o n .  The outcome v a r i a b l e s  i n c l u d e  measures of how t h e  technology i s  

a c t u a l l y  used by i n d i v i d u a l s  i n  t h e  government, as w e l l  a s  measures of 

t h e  impacts  of computer iza t ion  on d e l i v e r y  of s e r v i c e s  t o  c i t i z e n s ,  on 

d e c i s i o n  making among t o p  c i t y  management, and on t h e  work environments 

of munic ipa l  employees. 

The p r o j e c t  is be ing  c a r r i e d  o u t  i n  two phases ,  w i t h  a  thi .rd phase 

follow-on planned. F i g u r e  2 shows t h e s e  phases  and t h e i r  purposes .  I n  

t h e  f i r s t  phase,  from which t h e  d a t a  i n  t h i s  paper  were t aken ,  t h e  ob- 

j e c t i v e  was t o  c o l l e c t  comprehensive d a t a  on t h e  u s e s  of computing tech-  

nology and t h e  p o l i c i e s  governing those  u s e s  w i t h i n  t h e  i n d i v i d u a l  gov- 

ernments. P re l imina ry  i n d i c a t i o n s  of t h e  j-mpacts of t h e  technology were 

ga thered  from t h e  ch i e f  execu t ive  o f f i c e r s  of t h e  governments. It was 

d e s i r a b l e  i n  t h i s  phase t o  e s t a b l i s h  a r e l i a b l e  p r o f i l e  of t h e  " s t a t e -  

of- the-ar t"  of computer u s e  i n  l o c a l  governments, s o  t h e  r e s e a r c h  was 

c a r r i e d  o u t  a s  a  census survey  inc lud ing  a l l  U.S. c i t i e s  over  50,000 i n  

popu la t i on  and a l l  c o u n t r i e s  over  100,000 i n  popula t ion .  The r e s e a r c h  

in s t rumen t s  were t h r e e  f a i r l y  l eng thy  q u e s t i o n n a i r e s  t o  be completed by 

t h e  l o c a l  government d a t a  p roces s ing  managers (who each  completed two 



q u e s t i o n n a i r e s )  and by t h e  l o c a l  ch ie f  execut ives  (who each completed 

one qu2s t ionna i r e )  [19,20,29] .  Of t h e  713 c i t i e s  and c o u n t i e s  i n  t h e  

popula t ion  surveyed,  responses  were obtained from about 75 percent--a 

remarkably h igh  r e t u r n  r a t e  f o r  a  s tudy of t h i s  magnitude. 

The second phase of t h e  s tudy ,  f o r  which da t a  have j u s t  r e c e n t l y  

been c o l l e c t e d ,  focuses  on e s t a b l i s h i n g  t h e  r e l a t i o n s h i p s  between l o c a l  

government c h a r a c t e r i s t i c s ,  such a s  t h e  s i z e  of t h e  government and i ts  

weal th  base ,  w i th  t h e  k inds  of computer technology each h a s ,  and wi th  

t h e  p o l i c i e s  each uses  f o r  i t s  informat ion  systems. These c o r r e l a t e s  

a r e ,  i n  t u r n ,  c o r r e l a t e d  w i th  a  set of  outcome measures t o  produce an 

environment-policy-technology-outcome p r o f i l e .  With such a  s e t  of  pro- 

f i l e s  f o r  t h e  p o l i c i e s  under s tudy ,  t h e  o b j e c t i v e  is t o  develop cont in-  

gency recommendations f o r  policymakers.  For example, t h e  s tudy  might 

show t h a t  l a r g e  c i t i e s  w i th  council-manager form of government and need 
' 

f o r  h igh ly  s p e c i a l i z e d  computing i n  i t s  va r ious  departments  w i l l  b e n e f i t  

from a  po l i cy  of c e n t r a l i z e d  c o n t r o l  over computer a c q u i s i t i o n ,  b u t  de- 

c e n t r a l i z e d  computer systems and employment of a n a l y s t s  and programmers 

by u s e r  departments .  The second phase d a t a  were c o l l e c t e d  from a  w i d e  

v a r i e t y  of i n d i v i d u a l s  i n  s i t e  v i s i t s  t o  40 c i t i e s  s e l e c t e d  f o r  s t udy  

based on a  s e t  of pre-def ined c h a r a c t e r i s t i c s  revea led  from Phase I d a t a .  

The d a t a  bases  c o l l e c t e d  from these  two phases a r e  v e r y  l a r g e .  To- 

g e t h e r ,  t hey  con ta in  approximately two m i l l i o n  da t a  elemcwts. 
4 



Figure 2. URBIS RESEARCH PHASES 
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111. THE STATE-OF-THE-ART I N  URBAN INFORMATION SYSTEMS 

Three a s p e c t s  of t h e  s ta te -of - the-ar t  i n  urban informat ion  systems 

w i l l  be d iscussed  i n  t h i s  s e c t i o n :  t h e  ex t en t  and uses  of computer' tech- 

nology; t h e  impacts of computer technology; and problems wi th  computer 

technology. A sulnrnary s e c t i o n  w i l l  provide a p e r s p e c t i v e  on t h e  f i n d i n g s  

i n  t h e s e  t h r e e  a spec t s .  
5 

Extent ,  Use and Organizat ion of Computer Technology 

Extent  of Computer Technology 

Computers a r e  used r a t h e r  extensively- i n  U. S. l o c a l  governments 

(Figure 3 ) .  Over ha l f  of t h e  c i t i e s  and c o u n t i e s  w i th  popula t ions  ex- 

ceeding 10,000 now use  computers. P ropor t iona te ly  more l a r g e  c i t i e s  and 

coun t i e s  use computers t han  do smal l ,  w i th  nea r ly  100 pe rcen t  of t h e  very  

l a r g e  c i t i e s  and coun t i e s  (popula t ions  g r e a t e r  than 250,000) u s ing  com- 

pu te r s .  This  d i f f e r e n c e  can be seen a s  a func t ion  of adopt ion  of com- 

put ing  i n  F igu re  4 ,  which shows t h a t  computer adoption v a r i e s  according 

t o  government s i z e ,  and t h a t  t h e  p a t t e r n  of adoption approximates t h e  

l o g i s t i c  curve, c h a r a c t e r i s t i c  of innovat ion  d i f f u s i o n  [ 4 ] .  Computing 

c a p a b i l i t y  a l s o  v a r i e s  g r e a t l y ,  w i t h  l a r g e r  governments having much 

g r e a t e r  capac i ty  a s  measured by number of cdmputer mainframes, computer 

co re  capac i ty ,  t ime-sharing c a p a b i l i t y  and number of a p p l i c a t i o n s  opera- 

t i o n a l  (Figure 5 ) .  This  i s  c e r t a i n l y  no t  s u r p r i s i n g ,  given t h a t  t h e  needs 

f o r  computing c a p a b i l i t y  probably va ry  d i r e c t l y  w i th  t h e  s i z e  of t h e  l o c a l  

government. A d i s t r i b u t i o n  of t h e  kinds of computer mainframes used by 

l o c a l  g o v e r n m e n t s i s  presented  i n  Figure 6 ,  c l e a r l y  showing t h e  dominance 

of t h i s  market by IBM.  
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F i g u r e  6. DISTRIBUTION OF COMPUTER MAINFRAME MANUFACTURERS I N  
U. S. CITIES AND COUNTIES, 1975, BY  POPULATION^ 

Pe rcen t age  of  
governments 
w i t h  t h i s  Manufacturer  

-- 

- 

- 

- - County - I 

Popu la t i on  

a 
O the r  mainframe manufac ture rs ,  such as Honeywell, D i g i t a l  Equipment 
Co rpo ra t i on ,  and Univac do n o t  appear  on t h i s  c h a r t  because  t h e i r  
machines a r e  i n  l i m i t e d  u s e  i n  t h e  l o c a l  governments surveyed.  



Another use fu l  i n d i c a t o r  of t h e  d i s t r i b u t i o n  of computing a c t i v i t y  

over governments of v a r i e d  populat ions i s  through comparison of expendi- 

t u r e s  f o r  d a t a  processing.  Figure 7 p r e s e n t s  s e v e r a l  expenditure indica-  

t o r s  a s  func t ions  of populat ion.  Overa l l ,  l o c a l  governments i n  the  

United S t a t e s  spend between .5 and 1.7 percent  of t h e i r  ope ra t ing  budgets 

on d a t a  process ing  a c t i v i t y ,  wi th  t h e  sma l l e s t  governments spending pro- 

p o r t i o n a t e l y  l e s s  than  t h e  l a r g e s t ,  and t h e  l a r g e s t  spending proport ion-  

a t e l y  l e s s  than  the  medium-sized governments. It appea r s  t h a t  t h e  l a r -  

g e s t  governments might be achieving  an  economy of s c a l e  no t  a t t a i n e d  by 

t h e  medium-sized governments, a l though t h e r e  may be o t h e r  explanat ions  

f o r  t h e  bel l -shape of t h e  expenditure by populat ion curve. I n  s p i t e  of 

t h e  r e l a t i v e l y  smal l  percentage  of l o c a l  government budgets consumed by 

da ta  process ing ,  t h e  f i g u r e  f o r  t o t a l  d a t a  process ing  expendi tures  by 

governments above 10,000 i n  popula t ion  is i n  excess of $300,000,000 an- 

n u a l l y  [19, p.  181. And, t h i s  f i g u r e  is probably underestimated. Many 

I 1  hidden" c o s t s  f o r  d a t a  process ing ,  such a s  added personnel  c o s t s  f o r  

u se r  departments,  a r e  no t  recorded a s  d a t a  process ing  expendi tures  [33] .  

Uses of Computer Technology 

Computers a r e  put t o  a  wide v a r i e t y  of a p p l i c a t i o n s  i n  l o c a l  govern- 

ments, and again ,  t h e  average number of computer a p p l i c a t i o n s  p e r  govern- 

ment i n c r e a s e s  a s  a  f u n c t i o n  of l o c a l  government s i z e .  F igure  8 shows 

t h i s  r e l a t i o n s h i p  f o r  both ope ra t iona l  appl - ica t ions  ( those t h a t  a r e  cur- 

r e n t l y  being used) and a p p l i c a t i o n s  planned f o r  ope ra t ion  w i t h i n  t h e  next  

two years .  The l a r g e s t  c i t i e s  (over 500,000 i n  popula t ion)  average 65 

ope ra t iona l  a p p l i c a t i o n s  and t h e  l a r g e s t  coun t i e s  average 47 a p p l i c a t i o n s .  
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The sma l l e r  c i t i e s  (100,000-249,999 i n  popula t ion)  average 38 o p e r a t i o n a l  

a p p l i c a t i o n s  and t h e  sma l l e r  coun t i e s  average  2 4  a p p l i c a t i o n s .  Some d i f -  

f e r ences  between t h e  p r o f i l e s  of c i t i e s  and c o u n t i e s  a r e  n o t a b l e ,  primar- 

i l y  t h e  f a c t  t h a t  t h e  i n c r e a s e  i n  number of o p e r a t i o n a l  a p p l i c a t i o n s  by 

s i z e  is cons iderab ly  g r e a t e r  i n  c i t i e s  than  i n  coun t i e s ,  and t h a t  planned 

a p p l i c a t i o n s  a r e  somewhat more ambit ious i n  c i t i e s  than  i n  coun t i e s .  

These f a c t s  i n d i c a t e  t h a t  c o u n t i e s  move more s lowly with development of 

a p p l i c a t i o n s  than  do c i t i e s ,  probably because county a p p l i c a t i o n s  t end  

t o  be l a r g e r  under tak ings  i n  most c a s e s  (e .g . ,  v o t e r  r e g i s t r a t i o n ,  pub- 

l i c  we l f a r e ,  p u b l i c  h e a l t h ,  and c o u r t s  a r e  u s u a l l y  county f u n c t i o n s ) .  

These d i f f e r e n c e s  i n  k inds  of a p p l i c a t i o n s  developed i n  c i t i e s  and 

c o u n t i e s  a r e  demonstrated more c l e a r l y  i n  F igu re s  9 and 1 0  [ 5 ] .  These 

f i g u r e s  i n d i c a t e  t h e  r e l a t i v e  development of a p p l i c a t i o n s  by measures of 

I 1  co~nmonality," o r  t he  percentage  of l o c a l  governnlents r e p o r t i n g  a t  l e a s t  

one a p p l i c a t i o n  f n  a  particular f u n c t i o n a l  a r e a  such a s  p o l i c e  o r  c o u r t s ,  

and " i n t e n s i t y "  which is t h e  average  number of  a p p l i c a t i o n s  w i t h i n  each 

f u n c t i o n a l  a r e a  among l o c a l  governments that.  r e p o r t  a t  l e a s t  one a p p l i -  

c a t i o n  i n  t h a t  a r e a .  Thus, a p p l i c a t i o n s  low t o  t h e  l e f t  are r e l a t i v e l y  

undeveloped i n  l o c a l  governmknts; t hose  h i g h  t.o t h e  l e f t  a r e  p a r t i a l l y  

developed i n  many l o c a l  governments; t hose  h igh  t o  t h e  r i g h t  a r e  exten- 

s i v e l y  developed i n  many l o c a l  governments; and those  low t o  t h e  r i g h t  

a r e  e x t e n s i v e l y  developed i n . a  few l o c a l  governments. 

It qu ick ly  becomes c l e a r  t h a t  c e r t a i n  k inds  of a p p l i c a t i o n s  dominate 

bo th  c i t y  and county d a t a  process ing .  A l a r g e  f r a c t i o n  of t hose  a p p l i c a t i o n s  
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with s u b s t a n t i a l  development i n  many governments a r e  i n  t h e  f inance  a rea .  

Po l i ce  a p p l i c a t i o n s  tend t o  be t h e  most i n t e n s i v e l y  developed, al though 

t h e  range  of governments t h a t  have them is  smal le r  than wi th  f i n a n c i a l  

a p p l i c a t i o n s .  A l a r g e  number of func t iona l  a r e a s  show l i t t l e  develop- 

ment i n  both c i t i e s  and coun t i e s ,  such a s  housing, l i b r a r i e s ,  parks and 

r e c r e a t i o n ,  and s a n i t a t i o n .  Some f u n c t i o n a l  a r e a s  a r e  more developed 

i n  coun t i e s ,  such as assessment,  pub l i c  wel fare ,  pub l i c  h e a l t h ,  v o t e r  

r e g i s t r a t i o n ,  and c o u r t s .  Others  a r e  more developed i n  c i t i e s ,  such a s  

f i r e  p r o t e c t i o n  and c l e r k l r e c o r d e r  a c t i v i t i e s .  These d i f f e r e n c e s  gen- 

e r a l l y  r e f l e c t  d i f f e r e n c e s  i n  r e s p o n s i b i l i t y  f o r  provis ion  of v a r i o u s  

l o c a l  government s e r v i c e s .  

Organizat ion of Computer Technology 
6 

Most l o c a l  governments have a range of o p t i o n s  f o r  procuring com- 

pu te r  s e r v i c e s .  The t h r e e  most common a r e  to :  perform d a t a  process ing  

in-house us ing  t h e  government's own s t a f f  and purchased, ren ted  o r  l ea sed  

equipment; j o i n  t o g e t h e r  wi th  o the r  l o c a l  governments i n  a shared com- 

pu t ing  e f f o r t ,  us ing  some mix of t h e i r  own and o t h e r  governments' r e -  

sources ;  and, c o n t r a c t  w i th  a  p r h a t e  s e r v i c e  bureau f o r  s e r v i c e s .  

F igure  11 shows t h e  percentages  of l o c a l  governments t h a t  make use of 

t h e s e  v a r i o u s  arrangements ,  broken down by populat ion.  This  f i g u r e  in-  

d i c a t e s  t h a t  t h e  l i k e l i h o o d  of a government doing i t s  own in-house dat.a 

process ing  i n c r e a s e s  wi th  popula t ion  s i z e ,  whi le  t h e  l i ke l ihood  of us ing  

a  p r i v a t e  s e r v i c e  bureau is i n v e r s e l y  r e l a t e d  t o  s i z e .  Use of  publ ic  

r eg iona l ,  o r  sha red ,  i n s t a l l a t i o n s  i s  f a i r l y  uniform over  a l l  s i z e s  of 

l o c a l  .governments, a l though among c i t i e s  t h e r e  might be a  s l i g h t  propen- 

s i t y  f o r  smal le r  governments t o  use t h i s  arrangement. 
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Among those  governments t h a t  now perform d a t a  process ing  ope ra t ions  

in-house, t h e r e  a r e  s e v e r a l  arrangements f o r  l o c a t i n g  computing a c t i v i t y .  

Because e a r l y  computer app l fca t ions  were devoted almost exc lus ive ly  t o  

f i n a n c i a l  a f f a i r s ,  many governments f i r s t  l oca ted  t h e i r  computers , in  the  

f inance  department. Subsequently, a s  computers have proven u s e f u l  i n  a 

wider range of l o c a l  government ope ra t ions ,  t h e r e  has been a t rend  t o  

move t h e  computing ope ra t ion  out  of t he  f inance  department and i n t o  an 

independent d a t a  process ing  u n i t ,  o r  o t h e r  appropr i a t e  departments.  

F igure  1 2  shows t h i s  t r e n d ,  based on d a t a  taken  from 1965 s t u d i e s  and 

the  1975 URBIS da ta .  C lea r ly ,  t h e  computer is  ceasing t o  be regarded 

a s  a t o o l  of  f inance ,  and is i n  many p laces  considered a s  a f u n c t i o n a l  

a c t i v i t y  i n  i t s  own r i g h t .  Moreover, t h e r e  may be a t r e n d  toward more 

d e c e n t r a l i z a t i o n  of computing t o  u s e r  departments,  encouraged by develop- 

ment of a wide range o f  a p p l i c a t i o n s  and made p o s s i b l e  by decreas ing  c o s t s  

of computer hardware. 

I n  summary, computers a r e  used f a i r l y  ex tens ive ly  i n  U.S. l o c a l  gov- 

ernments, and t h e i r  u s e  is  inc reas ing  a l l  t h e  time. By a l l  measures of 

use, inc.luding year  when computing was f i r s t  adopted, expendi tures ,  

s o p h i s t i c a t i o n  of c a p a b i l i t y ,  number of a p p l i c a t i o n s ,  and whether o r  no t  

computing ope ra t ions  a r e  done in-house, t h e  primary c o r r e l a t e  i s  l o c a l  

government s i z e .  Larger  l o c a l  governments go t  s t a r t e d  e a r l i e r ,  . . spend 

more (subject  t o  p o s s i b l e  economies of s c a l e ) ,  have more a p p l i c a t i o n s ,  

and have m o r e . c a p a b i l i t y .  Nearly a l l  t h e  l a r g e r  l o c a l  governments have 

adopted computer technology. Smaller  governments, on t h e  o t h e r  hand, 

a r e  j u s t  now i n  o r  a r e  e n t e r i n g  a per iod  of r ap id  growth i n  use  of t h e  



Fi
gu
re
 1
2.
 
D
E
P
A
R
T
M
E
N
T
 L
OC
AT
IO
N 
OF
 
CO
MP
UT
IN
G 
AM
ON
G 
U.
S.
 
CI
TI
ES
 A

ND
 
CO
UN
TI
ES
 T
HA
T 
D
O
 

CO
MP
UT
IN
G 
IN
-H
OU
SE
, 
19
65
 a
nd
 
19
75
. 

in
-h
ou
se
 

co
mp
ut
er
s 

1
9
6
5
~
 

Fi
na
nc
e 

De
pa
rt
me
nt
 

4
 0
 

In
de
pe
nd
en
t 

I
1

0
 

ED
P 
be
pa
rt
me
nt
 

Ot
he
r 
Fu
nc
ti
on
al
 

De
pa
rt
me
nt
s 

Pe
rc
en
t 
of
 
go
ve
rn
me
nt
s 
ha
vi
ng
 

th
is
 l
oc
at
io
n 

-1 
Ci
ti
es
 

2
0
 

4
0
 

6
 0
 

8
 0
 

1
0
0
 

Pe
rc
en
t 
of
 
go
ve
rn
me
nt
s 
ha
vi
ng
 

th
is
 
lo
ca
ti
on
 

%a
ta
 

fr
om
 W
i
l
l
i
s
,
 J
.A
. 

Th
e 
st
at
us
 o
f 
AD
P 
in
 c
it
y 
go
ve
rn
me
nt
, 
Th
e 
Mu
ni
ci
pa
l 
Y
e
a
r
b
o
o
k
,
 1
96
5.
 

Ch
ic
ag
o:
 
In
te
rn
at
io
na
l 
Ci
ty
 M
an
ag
em
en
t 
As
so
ci
at
io
n,
 1
9
6
5
;
 a
nd
 
Be
zz
el
, 
J.
E.
, 

Co
nt
ro
l 
an
d 
Us
e 

of
 E
DP
 
sy
st
em
s,
 A
m
e
r
i
c
a
n
 C
ou
nt
y 
Go
ve
rn
me
nt
, 
-
 

3
2
 (
Fe
br
ua
ry
, 
19
67
),
 
20
-2
3-
28
. 



technology. It  i s  reasonable  t o  e s t i m a t e  t h a t  w i th in  15 y e a r s  n e a r l y  a l l  

l o c a l  gover~lnients l a r g e r  than 10,000 popula t ion  w i l l  be u s ing  computers 

i n  some way. The average number of a p p l i r a t i o n s  l a r g e  and sma l l  govern- 

ments o p e r a t e  w i l l  l i k e l y  i n c r e a s e  f o r  q u i t e  some t ime,  s i n c e  t h e  p o t e n t i a l  

of computer a s s i s t a n c e  t o  t h e  f u l l  range of l o c a l  government f u n c t i o n s  i s  

s t i l l  unexplof ted .  

Impacts of Computer Technology 

A s  mentioned a t  t h e  beginning of t h i s  paper ,  s e v e r a l  p r e l imina ry  

. . 
measures of computer impacts  i n  l o c a l  governments were c o l l e c t e d  i n  t he  

f i r s t  phase of t h e  URBIS P r o j e c t .  These measures w e r e  p r i m a r i l y  t h e  

op in ions  of ch i e f  execu t ive  o f f i c e r s  i n  l o c a l  governments--mayors, c i t y  

managers, county a d m i n i s t r a t o r s  and county board chairmen. Although 

t h e  op in ions  of t h e s e  i n d i v i d u a l s  p rovide  o n l y  a  p a r t i a l  p r o f i l e  of t h e  

impacts from computer technology,  t hey  a r e  t h e  most a c c e s s i b l e  measures 

and p rov ide  some ve ry  i n t e r e s t i n g  f i n d i n g s  [19,  pp. 24-27]. 

Th i s  s e c t i o n  i s  organized t o p i c a l l y ,  c o n c e n t r a t i n g  on v a r i o u s  k i n d s  

of impacts  computers have had. These t o p i c a l  a r e a s  of impact a r e  s i x :  

impacts  on s e r v i c e  d e l i v e r y  t o  c i t i z e n s ,  impacts  on pr ivacy  and d i s c l o -  

s u r e ,  impac ts  on p r o d u c t i v i t y  i n  l o c a l  a d m i n i s t r a t i o n ,  impacts  on d e c i -  

s i o n  making by top  execu t ives ,  impacts  on t h e  work environment of govern- 

ment employees, and impacts  on p lanning  f o r  l o c a l  f u t u r e s .  A gene ra l  

summary d i s c u s s i o n  w i l l  fo l low t h e s e  t o p i c a l  d i s c u s s i o n s .  

Impacts on .Serv ices  Del ivery  t o  C i t i z e n s  

Very few i n s t a n c e s  of d i r e c t  s e r v i c e s  t o  c i t i z e n s  from computing have 

been found i n  t h e  URBIS r e s e a r c h  1131. The v a s t  m a j o r i t y  of impacts  on 



c i t i z e n s  come i n d i r e c t l y ,  through improvements i n  t h e  mechanisms by which 

s e r v i c e s  a r e  d e l i v e r e d .  There a r e  c a s e s  wllere computers  p r o v i d e  almost 

d i r e c t  c i t i z e n  s e r v i c e ,  f o r  example, a s  wiLh conlputerized f i l e s  o f  s t o l e n  

p r o p e r t y  i d e n t i f i e r s  t h a t  f a c i l i t a t e  pol.ice e f f o r t s  t o  r e t u r n  c o n f i s c a t e d  

s t o l e n  p r o p e r t y  t o  r i g h t f u l  owners. But, most c i t i z e n  c o n t a c t s  w i t h  com- 

p u t e r s  come th rough  t h e  m a i l  i n  t h e  form of n o t i c e s  o r  b i l l s  f o r  munic ipa l  

t a x e s  o r  u t i l i t i e s .  These f a c t s  can  be  a s c e r t a i n e d  s imply  by s t u d y i n g  t h e  

n a t u r e  of a p p l i c a t i o n s  and t h e  d i s t r i b u t i o n  of a p p l i c a t i o n s  i n  F i g u r e s  9 

and 10. 

Some i d e a  o f  t h e  g e n e r a l  impacts  of computer technology on c i t i z e n s  

is provided th rough  two q u e s t i o n s  shown i n  F i g u r e  13.  These p r e l i m i n a r y  

d a t a  from Phase I1 of t h e  URBIS s t u d y  i n d i c a t e  t h e  p e r c e p t i o n s  of muni- 

c i p a l  o f f i c i a l s  and s t a f f - - c h i e f  e x e c u t i v e s ,  depar tment  heads ,  and s t a f f  

i n  p o l i c e ,  p lann ing  and f i n a n c e  agencies-- in  40 c i t i e s .  Most o f f i c i a l s  

and s t a f f  (59.3%) f e l t  computers  sometimes c r e a t e  problems f o r  c i t i z e n s  

due  t o  t h e  t ime  r e q u i r e d  t o  c o r r e c t  i n a c c u r a t e  computer f i l e s ,  w h i l e  a  

m i n o r i t y  (41%) f e l t  t h a t  c i t i z e n s '  c o m p l a i n t s  a b o u t  depar tments  are some- 

t i m e s  r e l a t e d  t o  problems w i t h  t h e  computer. I n  b o t h  c a s e s ,  however, t h e  

p e r c e n t a g e s  i n d i c a t e  t h e  p resence  of a  problem i n  a t  l e a s t  4 1  p e r c e n t  o f  

t h e  governments surveyed--a f i g u r e  t h a t  should  be lower i f  t h e  computer 

i s  t o  b e  a n  a i d  t o  p r o d u c t i o n  o f  c i t i z e n  s e r v i c e s .  

. Impac t s  on P r i v a c y  and D i s c l o s u r e  

An i m p o r t a n t  and c o n t r o v e r s i a l  concern r e l a t e d  t o  computer i m p a c t s  

o n  c i t i z e n s  is i n  t h e  area of p e r s o n a l  p r i v a c y  and d i s c l o s u r e  o f  p e r s o n a l  

i n f o r m a t i o n  h e l d  by t h e  government. There  a r e  two p o t e n t i a l  problems 



Figure  13. U.S. CITY OFFICIALS AND STAFF VIEWS OF EDP IMPACTS ON CITTZENS 

% of Municipal O f f i c i a l s  and S t a f f  I n d i c a t i n g :  
Somewhat Somewhat 

Type of Impact Agree Agree Disagree Disagree 

Computers sometimes make t h i n g s  
hard f o r  c i t i z e n s  because m i s -  
t a k e s  i n  computer records '  t a k e  
a long time t o  c o r r e c t .  
(N = 2231) 

C i t i z e n  complaints  about t h i s  
department a r e  sometimes re-  
l a t e d  t o  foul-ups o r  problems 
we have wi th  t h e  computer. 
(N = 2269) 1 8  2 3 16  43 



w i t h  i n f o r m a t i o n  t h a t  might b e  r e l a t e d  t o  p r i v a c y  and d j . s c l o s u r e  [12] .  

F i r s t ,  t h e r e  i s  t h e  danger  t h a t  s e n s i t i v e  p e r s o n a l  i n f o r m a t i o n  s t o r e d  i n  

a  r e c o r d  might  be  d i s c l o s e d  t o  t h o s e  who have no r i g h t  t o  s e e  i t  and who 

might u s e  i t  i n  a  way t h a t  a b r i d g e s  t h e  r i g h t s  o f  t h e  s u b j e c t  of t h e  i n -  

format ion.  Second, t h e r e  i s  t h e  p r o s p e c t  of un lawfu l  o r  improper  d e n i a l  

of a c c e s s  t o  r e c o r d s  i n f o r m a t i o n  h e l d  by t h e  government. T h i s  may b e  

d e n i a l  of a c c e s s  t o  t h e  s u b j e c t  of t h e  r e c o r d s ,  o r  t o  o t h e r s  who have a 

l e g i t i m a t e  i n t e r e s t  i n  what i s  c o n t a i n e d  i n  t h e  r e c o r d s .  

According t o  c h i e f  e x e c u t i v e s ,  c o m p u t e r i z a t i o n  o f  r e c o r d s  h a s  n o t  

had much impact  on t h e  a c t u a l  i n c i d e n c e  of p r i v a c y  and d i s c l o s u r e  prob- 

lems f o r  any g i v e n  group t h a t  niight b e  a f f e c t e d  ( F i g u r e  1 4 ) .  However, 

a n  a d j u s t e d  t o t a l  o f  a l l  governments t h a t  have had a t  l e a s t  one problem 

of p r i v a c y  o r  d i s c l o s u r e  r e l a t e d  t o  a t  l e a s t  one of t h e  g roups  i n d i c a t e d  

r e v e a l s  t h a t  n e a r l y  o n e - f i f t h  (19Z) have had problems. More i m p o r t a n t l y ,  

c h i e f  e x e c u t i v e s  s t r o n g l y  f e e l  t h a t  i n d i v i d u a l s  have a r i g h t  t o  c o n t r o l  

i n f o r m a t i o n  k e p t  on them by t h e i r  governments,  and most f e e l  t h a t  l o c a l  

governments shou ld  e s t a b l i s h  g u i d e l i n e s  and mechanisms t o  c o n t r o l  c o l -  

l e c t i o n ,  u s e ,  and d i s s e m i n a t i o n  of i n f o r m a t i o n  on i n d i v i d u a l s  ( F i g u r e  1 5 ) .  

The impact o f  computers on p r i v a c y  and d i s c l o s u r e ,  t h e r e f o r e ,  shou ld  be 

cons idered  a matter of p o t e n t i a l  d i f f i c u l t y  t h a t  h a s  n o t  s u r f a c e d  i n  a 

s e r i o u s  way. 

T m r ) a c t s  on P r o d u c t i i . ~ i t x  i n  Loc2l  k l r n i n i s t r a  t i o n s  -->r ---- -- ----- 

The impact  of computers on governmental  p r o d u c t i v i t y  i s  one of t h e  

most impor tan t  a r e a s  of s t u d y  [ 2 ] .  S i n c e  a  p r imary  r e a s o n  f o r  u s i n g  com- 

p u t e r s  i s  t o  s a v e  r e s o u r c e s  and improve e f f i c i e n c y  of o p e r a t i o n s .  Chief  



Figure  14. U.S.  CITY AND COUNTY CHIEF EXECUTIVE EXPERIENCES WITH PRIVACY, 
CONFIDENTIALITY, AND DISCLOSURE PROBLEMSa 

% of Chief Execut ives  Claiming This  
Group h a s  Complained about:  

Type of Group Co l l ec t ion  o r  Release  Being Denied Access t o  
o r  I n t e r e s t  of Personal  Information Records of Information 

I n d i v i d u a l s  named i n  
records  

P ro fe s s iona l ,  c i v i c  o r  
community groups 

Local government employees 7 10  

Federa l  o r  s t a t e  govern- 
ment agencies  

Adjusted ~ o t a l ~  1 9  

a Percentages i n d i c a t e  t h e  p ropor t ion  of t h e  571' respondents  n o t i n g  t h e  
problem. 

This  Adjusted T o t a l  i s  t h e  percentage  of  a l l  governments t h a t  had a t  
l e a s t  one problem of p r ivacy  o r  d i s c l o s u r e  r e l a t e d  t o  a t  l e a s t  one of 
t h e  groups o r  i n t e r e s t s .  



Figure 15. U.S.  C I T Y  AND COUNTY C H I E F  EXECUTIVE ATTITUDES TOWARD C I T I Z E N  
CONTROL O F  PERSONAL INFORMATION 

- - - 

% of Chief Executives Indicating: 

Strongly Strongly 

Areas of Citizen Control Agree Agree Undecided Disagree Disagree 

I1 Citizens have the right to 
control information kept on 
them by government officials 
including how it is used, 
stored and disseminated" 
(N = 561) 

"Local governments should 
establish guidelines and im- 
plement mechanisms to control 
collection and dissemination 
of personal information on 
citizens" (N = 564) 2 3 3 6 19 11 6 



execu t ives  responded t o  t h r e e  ques t j ons  meas~~ i - ing  produc . t iv i ty .  A s  s h o ~ a l  

i n  F igure  16 ,  only a  mino r i t y  o f  t h e  ch ie f  execu t ives  b e l i c v e  t h a t  conl- 

p u t e r s  have g e n e r a l l y  reduced c o s t s  o r  reduced s t a f f  i n  s i t u a t i o n s  where 

they  have been a p p l i e d .  Cor l t ra r i ly ,  a very  l a r g e  percentage  i n d i c a t e  

t h a t  computers have g e n e r a l l y  i l lcreased t h e  speed and e a s e  of performance 

i n  governmental ope ra t i ons .  T h i s  p r e s e n t s  an i n t e r e s t i n g  conc lus ion .  

Apparently,  t h e  ch i e f  execu t ives  have l i t t l e  confidence i n  the  p ropens i ty  

of computers t o  impact on c o s t s  and r e sou rces  r equ i r ed  f o r  o p e r a t i o n s ,  b u t  

they  s t r o n g l y  b e l i e v e  t h a t  computers can c o n t r i b u t e  t o  o t h e r  a s p e c t s  of 

o p e r a t i o n s  such as speed and ea se  of performance. I n  o t h e r  words, i m -  

p a c t s  have been s t r o n g e s t  i n  augmenting e - r i s t i ng  o p e r a t i o n s ;  n o t  i n  re- 

ducing the  c o s t s  of t hose  ope ra t i ons .  Chief execu t ives  a i s o  i nd i ca t ed  

an overwhelming b e l i e f  t h a t  computers w i l l  become more e s s e n t i a l  t o  t h e  

o p e r a t i o n s  of government i n  t he  f u t u r e .  

Impacts on Decis ion Making by TopExecu t ives  

R e s u l t s  of t h e  c h i e f  execu t ive  survey show a  g e n e r a l l y  p o s i t i v e  

impact of computers on d e c i s i o n  making (F igure  1 7 ) .  Strong m a j o r i t i e s  

of t h e  ch i e f  execu t ives  f e l t  t h a t  computers provide  bo th  themselves and 

t h e i r  department heads wit11 a s s i s t a n c e ,  e i t h e r  i n  t h e  f01-m of in format ion  

t h a t  was n o t  a v a i l a b l e  be fo re ,  o r  i n  p rovid ing  h e l p f u l  information f o r  

d e c i s i o n s .  R e l a t i v e l y  few of tlrc ch ie f  execu t ives  be l ieved  t h a t  t h e  re- 

pol- t s  procl~~cerl  by computprs s.xlrc! too  d e t n i . 1 ~ ~ 1  Ec: r t l ~ e i r  u se .  



Figure 1 6 .  U.S. CITY AND COUNTY CHIEF EXECUTIVE VIEWS TOWARD COMPUTER 
IMPACTS ON GOVERNMENTAL PRODUCTIVITY 

% of Chief Executives Ind ica t ing :  
S t rongly  St rongly  

P roduc t iv i ty  Impacts Agree Agree Undecided Disagree Disagree 

For t h e  most p a r t ,  compu- 
t e r s  have NOT reduced c o s t s  ' 

of government ope ra t ions  
where appl ied  (N = 5 6 3 )  9 4  2 17 2 9 3 

Computers usua l ly  enable a 
reduct ion  i n  t h e  s t a f f  neces- 
s a r y  t o  perform a t a s k  
(N = 5 6 5 )  4 2 8 2 5  39 5 

For t h e  most p a r t ,  computers 
have c l e a r l y  increased  speed 
and e a s e  of performance of 
opera t ions  2 3  6  0 13 4  0 

I n  t h e  f u t u r e ,  t h e  computer 
w i l l  become much more essen- 
t i a l  i n  t h e  day-to-day 
ope ra t ions  o f  t h i s  govern- 
ment (N = 5 6 4 )  56 39 4  1 0 



Figure  17.  U.S. CITY AND COUNTY CHIEF EXECUTIVES VIEWS TOWARD COMPUTER 
IMPACTS ON DECISION-MAKING 

-- 
% of Chief Execut ives  I n d i c a t i n g :  

S t rong ly  S t rongly  
Decision-Making Impacts Agree Agree Undecided Disagree Disagree 

The computer makes informa- 
t i o n  m a i l a b l e  t o  department 
heads t h a t  was no t  a v a i l a b l e  
be fo re  (N = 562) 3 7 5 4 5 4 0 

Reports  and o t h e r  m a t e r i a l s  
produced by t h e  computer a r e  
too d e t a i l e d  f o r  my use  
(N = 561)" 2 18  16  5 8 7 

I n  g e n e r a l ,  computers pro- 
v i d e  informat ion  which i s  
h e l p f u l  t o  m e  i n  making 
deci.si.ons (N = 562) 25 5 9 6 6 0 . 

----- .----- -- 
a Disagreement t o  t h i s  ques t ion  i n d i c a t e s  a p o s i t i v e  view towards t h e  

i m p a c t s  of computers. 



Impacts - on t h e  Work Environment of Government Employees 

A l a r g e  number of p r e d i c t i o n s  have been made about  t h e  impact com- 

p u t e r s  w i l l  have on work environments w i th in  o r g a n i z a t i o n s .  Three of 

these--impacts on coopera t ion  among departments ,  demands f o r  accuracy i n  

d e a l i n g  wi th  in format ion ,  and impacts on supervisor-subordina te r e l a -  

tions--were addressed  i n  t he  ch ie f  execut ive  survey.  Chief execu t ives  

a r e  ambiguous i n  t h e i r  f e e l i n g s  about t h e  impact of computers on inc reas -  

ing  coopera t ion  among departments  and agenc i e s  (F igure  18 ) .  Although a  

p l u r a l i t y  of t he  execu t ives  be l i eve  computers have inc reased  such cooper- 

a t i o n ,  a  l a r g e  segment do not  o r  a r e  undecided. There i s  much s t r o n g e r  

agreement t h a t  computers have increased  demands f o r  accuracy on employees 

who handle  d a t a ,  a n  obse rva t ion  t h a t  was a n t i c i p a t e d .  However, F igu re  19 

i n d i c a t e s  t h a t  computers have had less impact than  a n t i c i p a t e d  on t h e  re- 

l a t i o n s h i p s  between s u p e r v i s o r s  and subord ina tes .  A s t r o n g  ma jo r i t y  of 

t h e  c h i e f  execu t ives  (70%) b e l i e v e  t h a t  computers have had no impact on 

t h i s  i s s u e  whatsoever.  Never the less ,  among those  who do b e l i e v e  t h e r e  

has  been an impact,  t h e r e  i s  a  s t r o n g  b e l i e f  t h a t  computers have increased  

supe rv i so r s '  c o n t r o l  over  t h e i r  subord ina tes .  

Impacts on P l a n n i i ~ g  -- Local Futures  - 

The f i n a l  impact t o p i c ,  p lanning  l o c a l  f u t u r e s ,  has  been one of t h e  

most t a l k e d  about  i n  l i t e r a t u r e  r e l a t e d  t o  bo th  planning and computers. 

Durina the  1950 ' s  t h e r e  was optimism that ccmpilterr; w u l d  he1.p "so lve  

urban problems" through use  of models and s imu la t i ons  t h a t  would p r e d i c t  

outcomes and a l l ow  comparison of development a l t e r n a t i v e s .  These o p t i -  

m i s t i c  hopes have no t  been f u l f i l l e d .  Very few computerized l a rge - sca l e  



Figure 18. U.S. CITY AND COUNTY CHIEF EXECUTIVESt VIEWS TOWARD COMPUTER 
IMPACTS ON THE LOCAL GOVERNMENT WORK ENVIRONMENT 

Percentage Indicating: 
Strongly Strongly 
Agree Agree Undecided Disagree Disagree 

Cooperation among Depts. 
11 The use of computers and 
data processing results in 
greater cooperation among 
the operating departments 
and agenciest' (N = 564) 

Demands for Accuracy 
It The use of computers 
places increased demands 
for consistency and 
accuracy upon government 
employees in handling 
data" (N = 564) 



Figure 19. U . S .  CITY AND COUNTY CHIEF EXECUTIVES BELIEFS ABOUT THE 
IMPACTS OF COMPUTERS ON SUPERVISION OF SUBORDINATES 

EDP tends to result  i n  LESS super- 
visory control over s t a f f  

1 

EDP tends t o  give 
supe m i s o  rs MORE 
control over 
s t a f f  



urban models a r e  o p e r a t i o n a l  today;  those t h a t  e x i s t  a r e  seldom used 

[1,24,31] .  One can f i n d  examples of sma l l ,  s impler  models such a s  Lowry's 

l t  metropol i s"  and some popula t ion  models, bu t  t h e  l a r g e  t r a n s p o r t a t i o n ,  

l and  use ,  housing and economic models a r e  p r a c t i c a l l y  e x t l n c t  a s  f a r  a s  

a c t u a l  p lanning  use is concerned. This  i s  a  c u r i o u s  f i n d i n g ,  given t h e i r  

e a r l y  p o p u l a r i t y  and t h e  l a r g e  number of  such models b u i l t .  Apparently 

they  were judged worth less than  t h e  r e sou rces  they  r equ i r ed  t o  ope ra t e  

and ma in t a in  them. 

Computers have had a d i f f e r e n t  k ind  of impact on  p lanning ,  however, 

i n  t h e  form a f  two inejor developmer-.'-3 i n  :hs 2r2a CE reid-r-ange planning 

(2-5 y e a r s ) .  The f i r s t  of t h e s s  i s  c o n s t r u c t i o n  ~f  urban d a t a  bases ,  

which i n c l u d e  popu la t i on  and demographic d a t a ,  l o c a t i o n  and o t h e r  geo- 

g raph ic  c h a r a c t e r i s t i c s ,  l and  use  and housing d a t a ,  and sFmilar  environ- 

mental  f e a t u r e s .  These d a t a  bases  a r e  f r e q u e n t l y  used t o  develop s o c i a l  

i n d i c a t o r s  and t o  p rov ide  i n p u t  t o  p lanning  p roces se s  involv ing  s p e c i f i c  

ques t i ons ,  such as t h e  l i k e l y  impact o f  new subd iv i s ion  development on 

l o c a l  s choo l s .  The second u s e  of computerized a s s i s t a n c e  i n  p lanning  i s  

i n  a p p l i c a t i o n  of  models t o  optFmize u s e  of l o c a l  government r e sou rces .  

The b e s t  examples of  Zhese models a r e  t hose  used i n  r o u t i n g  government 

s e r v i c e  v e h i c l e s  such a s  s a n i t a t i o n  t r u c k s ,  a l l o c a t i n g  p o l i c e  o f f i c e r s  

t o  p a t r o l  b e a t s ,  and de te rmin ing  l o c a t i o n  of new munic ipa l  f a c i l i t i e s  

such as  Eire s t a t i o n s .  The c u r r e n t  use  of t h e s e  two k inds  af planning  

a s s i s t a n c e  f a r  exceeds t h e  c u r r e n t  u se  of  l a r g e - s c a l e  modeling and simu- 

l a t i o n s .  

What i s  t h e  f u t u r e  of  urban modeling and s imu la t i on  e f f o r t s ?  It is 

p o s s i b l e  t h a t  e a r l y  d i sappoin tments  wi th  l a r g e - s c a l e  modeling were t h e  



r e s u l t  of  a  poor  u n d e r s t a n d i n g  of  where and how computers  c a n  a s s i s t  t h e  

long-range p l a n n i n g  e f f o r t .  Pe rhaps  f u r t h e r  e x p e r i e n c e  w i t h  u s e  of  au to -  

ma t ion  i n  p l a n n i n g  w i l l  p r o v i d e  new i n s i g h t s  i n t o  how s u c h  a s s i s t a n c e  

can be  developed.  Also ,  t h e  c r e a t i o n  of  u rban  d a t a  b a s e s  may e v e n t u a l l y  

p r o v i d e  r e f i n e d  d a t a  i n p u t s  f o r  t h e  model ing e f f o r t s .  But ,  t h e  r e a l  d i f -  

f i c u l t y  t o  b e  overcome, a t  l e a s t  i n  t h e  UnTted S t a t e s ,  is r e s o l u t i o n  of  

t h e  q u e s t i o n  o f  what k i n d  of r o l e  t h e  outcomes of u rban  models and simu- 

l a t i o n s  \ r i l l  p l a y  i n  a  p l a n n i n g  p r o c e s s  t h a t  is by i ts  n a t u r e  h i g h l y  

p o l i t i c a l .  U n t i l  s u c h  model ing and s i m u l a t i o n  e f f o r t s  become h i g h l y  r e -  

l i a b l e  p r e d i c t o r s  of outcomes,  t h e y  w i l l  b e  r e g a r d e d  s i m p l y  a s  t o o l s  t o  

g e n e r a t e  s u p p o r t  f o r  one  advocacy g roup  o r  a n o t h e r .  

I n  s~rnrnar iz ing  t h e  impac t s  s e c t i o n  of  t h i s  p a p e r ,  i t  i s  n e c e s s a r y  

t o  s t e p  back and t a k e  a b r o a d e r  l o o k  a t  what t h e  r e s p o n s e s  t o  i m p a c t s  i n  

t h e  f o r e g o i n g  s i x  t o p i c a l  a r e a s  show. I n  g e n e r a l ,  t h e r e  is a g r e a t  d e a l  

of s u p p o r t  and en thus iasm f o r  computing i n  u rban  s e t t i n g s ,  and t h e r e  i s  

agreement t h a t  computers  w i l l  become much more i m p o r t a n t  t o  u r b a n  govern-  

ment i n  t h e  f u t u r e .  But many of  t h e  a n t i c i p a t e d  impac t s  of  compute r s  

have n o t  m a t e r i a l i z e d .  T h i s  i s  p a r t i c u l a r l y  t r u e  w i t h  r e s p e c t  t o  p r e d i c -  

t i o n s  a b o u t  t h e  impact of  computers  on government p r o d u c t i v i t y  and on 

p l a n n i n g  f o r  l o c a l  f u t u r e s  and t o  a  l e s s e r  e x t e n t  e l s e w h e r e .  T h i s  ob- 

s e r v a t i o n  a b o u t  t h e  margirlal  impac t s  of  computing i s  clouded i n  most 

p e r s o n s '  e x p e r i e n c e  by t h e  f a c t  t h a t  n e a r l y  everyone c a n  c i t e  examples  

of  s p e c i f i c  computer a p p l i c a t i o n s  t h a t  have had s u b s t a n t i a l  and  imprcs-  

s i v e  impact on  a  l o c a l  government. I n  m a i n t a i n i n g  t h e  p r o p e r  p e r s p e c -  

t i v e  on t h e  r e a l  s t a t e  of impac t s ,  however, i t  is i m p o r t a n t  t o  r e a l i z e  

t h a t  n e a r l y  e v e r y  l o c a l  government h a s  one o r  two e x c e p t i o n a l l y  good 



examples of  u s e f u l  computer a p p l i c a t i o n s .  But,  t i l e  g r e a t  m a j o r i t y  of  

a p p l i c a t i o n s  w i l l  l i k e l y  be  unimpress ive .  Thus,  examp1.e~ of  e x c e p t i o n a l  

a p p l i c a t i o n s  a r e  spread  wide1.y bu t  v e r y  t h i n l y  over  t h e  p o p u l a t i o n  of  

l o c a l  governments. 

I n  t ime  t h i s  c o n d i t i o n  w i l l  p robab ly  change a s  more l o c a l  govern-. 

ments adopt  t h e  technology and t h e  more advanced.governments  beg in  t o  

move t h c i r  knowledge o u t  t o  o t h e r  g o v e r n m ~ n t s .  The con t inued  dec r ea se  

i n  c o s t  f o r  computer na inf rames  of c o n s i d e r a b l e  power w i l l  s e r v e  t o  ex- 

pand u se  of  t h e  t echnology .  And, t h e  poo l  of knowledgeable people  r e -  

qu i r ed  t o  deve lop  a p p l i c a c i o n s  i n  t h e  a r e a  f .?.rbail informallion sys tems ,  

which h a s  been s m a l l e r  t han  t h e  demand, w i l l  grow. E v e a t u a l l y ,  i t  i s  

p robab l e  t h a t  r h e  impac ts  of computers w i l l  extend o u t  t o  c i t i z e n s  

d i r e c t l y .  

Problems w i t h  Computer Tecknology ----- 

T h i s  s e c t i o n  of t h e  paper  w i l l  cons ide r  t h e  p r o f i l e s  of  u se  and 

impact p r e s e n t e d  above a long  w i t h  a d d i t i o n a l  inFormat ion t o  ana lyze  

problems w i t h  computer t e c l ~ ~ i o l o g y .  Th i s  t a s k  i s  p a r t i c u l a r l y  impor t an t ,  

s i n c e  i t  is i n  a n a l y s i s  of  problems i n   he c o n t e x t  of u s e  and impact 

t h a t  t h e  s h a r p e s t  p e r c e p t i o n s  about  t h e  s t a t e  cf  t echnology  u s e  c a n  be  

fo rmula ted .  Also,  t h e  s t u d y  of p r o b l ~ n ~ s  i n  u s e  of technology can  pro- 

vide. v a l u a b l e  d i r e c t i o n  on how technology  should  b e  developed i n  t h e  

f u t u r e .  It is  wide ly  r e c o g ~ l i z e d  t h a t  systems concep t s ,  however e l eganh  

i n  t heo ry ,  a r e  s u b j e c t  t o  a wide a r r a y  of o rgan izaLiona1 ,  s o c i a l ,  and 

p o l i t i c a l  c o n s t r a i n t s  when they  are a p p l i ~ d  t o  a 2  a c t u a l  problem. Thus, 

t h e r e  a r e  o r g a n i z a t i o n a l ,  s o c i a l ,  and p o l i t i c a l  problems t h a t  a r i s e  from 



a p p l i c a t i o n  of systems concepts  and technologies ,  j u s t  a s  t h e r e  a r e  bene- 

f i t s .  Understanding of t h e s e  prohlerns r e f i n e s  understanding of  t h e  r o l e s  

t h a t  a p p l i e d  systems concepts  and technology a c t u a l l y  p lay  i n  organiza-  

t i o n a l  and s o c i a l  s e t t i n g s ,  and t h e r e f o r e  provides  a  foundat ion f o r  reso-  

l u t i o n  of impediments t o  succes s fu l  and b e n e f i c i a l  a p p l i c a t i o n .  

This  s e c t i o n  on problems wi th  computer technology w i l l  d e a l  w i t h  

f o u r  c l a s s e s  of problems: expanding use of t h e  technology; main ta in ing  

s t a b i l i t y  i n  d a t a  process ing  ope ra t i ons ;  managing t h e  computer technolo-  

g i s t s ;  and s h a r i n g  t h e  technology. 

Expanding t h e  Uses of Computer T e c h n o l o a  - 

Finding ways t o  expand t h e  u se  of computer technology w i t h i n  a  par-  

t i c u l a r  government f r e q u e n t l y  is  considered a  problem among l o c a l  o f f i -  

c i a l s .  C lea r ly ,  i n t roduc ing  t h e  technology i s  d i f f i c u l t  and r e q u i r e s  

some promotion, but t h i s  i s  t h e  c a s e  p r imar i l y  i n  new i n s t a l l a t i o n s .  

Most i n s t a l l a t i o n s  i n  U.S. l o c a l  governments have been u s i n g  t h e  tech-  

nology f o r  q u i t e  some t ime,  and t h e  technology i s  e s t a b l i s h e d .  I n t e r e s t -  

i ng ly  enough, among some of t h e  l a r g e r  and more e s t a b l i s h e d  d a t a  process-  

ing  ope ra t i ons ,  t h e r e  i s  an  i n c r e a s i n g  d e s i r e  t o  r e t a r d  r a t h e r  than pro- 

mote expansion. Apparently u se r  departments  have become so  enamored wi th  

t h e  technology and i t s  c a p a b i l i t i e s  (both r e a l i s t i c  and mythologica l )  

t h a t  t h e  demand f o r  s e r v i c e  exceeds t h e  supply. I n  t h e s e  c a s e s  the  d a t a  

p roces s ing  management f a c e s  d i s s a t i s f a c t i o n  from u s e r s  who f e e l  t h a t  t h e i r  

~ e e d i ;  a r e  ~ i o t  being ndccluaLcly niet. 

F igure  20 shows s e v e r a l  i n d i c a t o r s  of t h e  p re s su re  towards expansion 

of  a p p l i c a t i o c s .  The c u r r e n t  average number of a p p l i c a t i o n s  o p e r a t i o n a l  

i n  a l l  l o c a l  gvvernrnents is 29. S ix  a p p l i c a t i o n s ,  on t h e  average ,  a r e  i n  



development c u r r e n t l y .  Yet w i th in  t h e  next  two y e a r s  t h e  average number 

of a p p l i c a t i o n s  planned f o r  development is 23 .  Thus, most l o c a l  govern- 

ments a r e  p lanning  t o  double  t h e i r  number of o p e r a t i o n a l  a p p l i c a t i o n s  

w i t h i n  two yea r s .  Of cou r se ,  many of t he se  "planned a p p l i c a t i o n s "  a r e  

o p t i m i s t i c  dreams t h a t  w i l l  n o t  be completed w i t h i n  two y e a r s ,  i f  a t  a l l .  

Never the less ,  t h e s e  numbers show a s t r o n g  expans ion i s t  tendency i n  d a t a  

p roces s ing  i n  U.S. l o c a l  governments. Given t h e  ambiguous impacts  of t h e  

technology thus  f a r ,  t h i s  expans ion i s t  pe r spec t ive  seems ou t  of p l ace .  

I n s t e a d  of moving ahead c a t e g o r i c a l l y  wi th  a p p l i c a t i o n  development--al- 

ways ask ing  "what a p p l i c s t i o n  should be developed next?"--it  might be 

w i s e  f o r  l o c a l  governments t o  begin ask ing  whether anyth ing  should be 

done nex t .  A s h o r t  suspens ion  of development a c t i v i t i e s  might a l l ow  

t ime f o r  t h e  b e n e f i t s  and problems wi th  e x i s t i n g  a p p l i c a t i o n s  and opera- 

t i o n s  t o  come c l e a r .  

Main ta in ing  S t a b i l i t y  i n .  Data Process ing  Operations- 

" s t a b i l i t y "  i n  d a t a  p roces s ing  o p e r a t i o n s  i s  a  term t h a t  d e s c r i b e s  

t h e  frequency of major changes i n  t h e  d a t a  process ing  environment over  a  

r e l a t i v e l y  s h o r t  per iod  of t ime.  F igure  21 provides  a  breakdown of major 

changes r epo r t ed  by d a t a  p roces s ing  managers t o  have taken p l a c e  i n  U.S. 

l o c a l  government computing i n s t a l l a t i o n s .  over  a per iod  of two yea r s .  The 

e x t e n t  of  changes a r e  comparable between c i t i e s  and c o u n t i e s ,  bu t  taken 

togcther t h e  chnnges sht)w a h igh  degree  of i n s t a h i l i  t y  ov?r t h e  p  1st t r ~ o -  

y e a r  pe r iod ;  t h a t  is,  a  l a r g e  number of major changes.  Most i n s t a l l a t i o n s  

have changed t h e  s i z e  of t h e i r  c e n t r a l  p roces so r  (u sua l ly  upward), and 
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approx in~a te ly  one-third of t h e  governments have experienced major changes 

i n  development p r i o r i t i e s ,  gene ra t i on  of t h e i r  computers,  and/or  top  d a t a  

process ing  management. One - f i f t h  t o  one-quarter  have changed t h e  phys i ca l  

l o c a t i o n  of t h e i r  i n s t a l l a t i o n  and/or  t h e  o r g a n i z a t i o n a l  s t a t u s  of t h e  

d a t a  p roces s ing  o p e r a t i o n .  A s u r p r i s i n g l y  h igh  17 percent  of t he  c i t i e s  

and 15 pe rcen t  of t h e  c o u n t i e s  have changed t h e i r  mainframe vendor--a t r u l y  

major change i n  o p c r a t  i ons .  

The impor tan t  t h i n g  about  such changes is t h a t  each has  a m u l t i p l i e r  

e f f e c t .  Changes i n  hardware b r i n g  changes i n  sof tware .  Changes i n  o r -  

gan i za t ion  b r i n g  changes i n  management and sometimes changes i n  develop- 

ment p r i o r i t i e s .  And many goverrlinents have experienced t h r e e  o r  more such 

major changes w i t h i n  t h e  p a s t  two y e a r s .  Changes of  t h i s  k ind  can  b r i n g  

tremendous added c o s t s  t o  t h e  d a t a  p roces s ing  f u n c t i o n ,  whether they  a r e  

planned o r  unplanned. Well planned and managed changes,  such as a move 

t o  a new vendor may be, can  u s u a l l y  keep c o s t s  t o  a minimum, bu t  c o s t s  

might s t i l l  be q u i t e  h igh  due t o  need f o r  convers ion ,  r e t r a i n i n g ,  re- 

programming, and d i s r u p t i o n  du r ing  changeover. Mor,eover, many changes 

appear  t o  be unplanned. F igu re  21 a l s o  shows t h e  d a t a  p r o c e s s ~ n g  mana- 

g e r s '  p e r c e p t i o n s  of  "planned" changes i n  t h e  d a t a  p roces s ing  environment 

over  t h e  next  two y e a r s .  The most s t r i k i n g  f e a t u r e  of t h e  comparison 

between "past" and "planned" changes is t h e i r  d i s s i . m i l a r i t y  . Using t h e  

p a s t  as t h e  b e s t  p r e d i c t o r  of t h e  f u t u r e ,  t h e  e s t i m a t e  of planned changes 

seems ove r ly  o p t i m i s t i c .  O v e r a l l ,  F igure  1 5  p r e d i c t s  t h a t  t h e  near-term 

f u t u r e  changes w i l l  be  on ly  one-half t hose  i n  t h e  p a s t .  Th i s  i s  extremely 

u n l i k e l y  . 





I n s t a b i l i t y  i n  t h e  computirlg environment w i l l  probably e .xis t  f o r  

some time t o  come, and may even i n c r e a s e  i n  some c a t e g o r i e s  a s  new tech-  

n o l o g i c a l  developnlents emerge. The c o s t s  of  t h i s  i n s t a b i l i t y  a r e  r a r e l y  

r e f l e c t e d  i n  budgets  because they a r e  unan t i c ipa t ed ,  bu t  i t  i s  c e r t a i n  

t h a t  they e rode  t h e  b e n e f i t s  t h e  technology b r ings .  Also, many c o s t l y  

changes a r e  c o r r e l a t e d  with a t t e m p t s  t o  improve s e r v i c e ,  such a s  buying 

a  l a r g e r  computer, s o  t h e  b e n e f i t s  of t h e  change might be diminished by 

i t s  nega t ive  consequences. There i s  a  g r e a t  need f o r  b e t t e r  understand- 

i ng  of  t h e s e  changes,  w i t h  a goa l  of improving ways of p lanning  f o r  change 

and reducing the. c o s t s  of change. 

Managing t h e  Computer Technologis t s  

Problems wi th  managing t h e  technology t a k e  twg forms: problems i n  

managing t h e  a c t u a l  p h y s i c a l  technology, much l i k e  a s s e t  management; and 

problems i n  managing t h e  t e c h n o l o g i s t s  who d e a l  w i th  t h e  technology.  It 

is commonly a s s e r t e d  t h a t  t o p  managers must be involved i n  major dec i -  

s i o n s  r e l a t e d  t o  d a t a  process ing .  This  is probably t r u e ,  and some re -  

s e a r c h  has  been done which c o r r e l a t e s  s u c c e s s f u l  d a t a  p roces s ing  proceeds 

wi thout  t h e  d i r e c t i o n  of  t op  management. The URBIS d a t a  i n d i c a t e  t h a t  

without  t op  management d i r e c t i o n  d a t a  process ing  becomes l a r g e l y  "uncon- 

t r o l l e d , "  and i n  some c a s e s  might be "out of con t ro l . "  

F igu re  22 shows t h e  d i s t r i b u t i o n  of i n d i v i d u a l s  t y p i c a l l y  involved 

i n  a range of  important  d a t a  process ing  d e c i s i o n s .  The d a t a  i n d i c a t e  

t h a t  top  managers ( t h e  ch i e f  execu t ives  and l o c a l  l e g i s l a t u r e s ) ,  w i t h  

t h e  p r e d i c t a b l e  except ion  of involvement i n  major r e o r g a n i z a t i o n  dec i -  

s i o n s ,  a r e  involved  p r i m a r i l y  i n  t h e  narrowest  of major decis ions--pro-  

curement of computing equipment. Even then they  f r e q u e n t l y  on ly  p a s s  



judgment on t h e  recommendations of t h e  government s t a f f .  The involvement 

of t h e s e  top managers i n  such d e c i s i o n s  is unders tandable ,  g iven  t h e  f i -  

n a n c i a l  s i g n i f i c a n c e  and v i s i b i l i t y  of equipment procurement dec i s ions .  

But,  i t  i s  t h e  d e c i s i o n s  about development of t h e  d a t a  p roces s ing  a c t i v i t y  

and i t s  a p p l i c a t i o n s  t h a t  r e a l l y  shape d a t a  p roces s ing ' s  impact on t h e  

government. Y e t ,  t h e s e  important  development dec i s fons  appear  t o  be  

made p r i m a r i l y  by t h e  d a t a  process ing  department head and u s e r  depar t -  

ment' personnel  (F igure  22). It is probable  t h a t  t h e  d a t a  p roces s ing  de- 

partment dominates t h e s e  d e c i s i o n s  si'nce d a t a  process ing  h a s  a  monopoly 

on t e c h n i c a l  knowledge needed t o  f u l l y  e v a l u a t e  a  proposed a p p l i c a t i o n  

(.and t h u s  can e a s i l y  f i n d  reasons  why a  given p r o j e c t  should o r  should 

no t  be undertaken) ,  and because d a t a  process ing  can " r e t a l i a t e "  a g a i n s t  

r e c a l c i t r a n t  u s e r  departments  by provid ing  c o n s i s t e n t l y  substandard 

s e r v i c e .  

F a i l u r e  of  t op  management t o  c o n t r o l  t h e . d a t a  process ing  func t ion .  

can have s e r i o u s  consequences. Data process ing  o p e r a t i o n s  i n  most or-  

gan i za t ions  a r e  supposed t o  func t ion  a s  s e r v i c e  providers .  However,'when 

top  management f a i l s  t o  i n s u r e  t h a t  t h e  d a t a  process ing  ope ra t i on  provides  

adequate  s e r v i c e . t o  u se r  and management needs,  t h e  ope ra t i on  can become 

i n s u l a t e d  and n o t  accountab le  t o  e i t h e r  management o r  u se r s .  When t h i s  

happens, t h e  d a t a  process ing  ope ra t i on  can become a  "skill-bureaucracy"-- 

a  s e l f - s e rv ing  department t h a t  dominates i t s  &domain through a monopoly 

7  
of e x p e r t i s e  and t e c h n i c a l  r e sou rces .  A s k i l l  bureaucracy i n  t h i s  sense  

s eeks  t o  main ta in  freedom from both  managerial  and use r  c o n t r o l ,  t o  ex- 

pand i t s  a c t i v i t i e s ,  t o  dominate i t s  r e l a t i o n s  wi th  u s e r s ,  and o p e r a t e  

by i t s  own s t anda rds  of p ro fe s s iona l i sm [3 ,27] .  
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The d a t a  from t h e  UPSIS P r o j e c t  i n d i c a t e  t h a t  many d a t a  p r o c e s s i n g  

u n i t s  i n  t h e  U.S. t end  toward a  s k i l l  bureaucracy.  T h i s  tendency c a n  be 

seen  i n  t h r e e  f e a t u r e s .  F i r s t ,  t h e  d a t a  p r o c e s s i n g  managers s e e  a s  t h e i r  

g r e a t e s t  problems shor tcomings  of u s e r s  and l a c k  o f  s u f f i c i e n t  r e s o u r c e s  

f o r  t h e  d a t a  p r o c e s s i n g  o p e r a t i o n  ( F i g u r e  2 3 ) .  C o n t r a r i l y ,  t h e  problems 

g i v e n  t h e  lowes t  measure o f  concern are i n a d e q u a c i e s  of t h e  d a t a  p rocess -  

i n g  s t a f f .  Going by t h e  r a n k  o r d e r i n g  i n  F i g u r e  23,  o u t  o f  27 problems 

l i s t e d ,  t h e  i n a d e q u a c i e s  o f  u s e r s  appear  a s  problems #I, 2 ,  7 ,  8 ,  1 4 ,  1 5  

and 16 .  S h o r t a g e s  of d a t a  p r o c e s s i n g  r e s o u r c e s  a p p e a r  a s  numbers 6 ,  9,  

11, 1 2 ,  21 and 25. P r o b l e m  r e l a t e d  t o  t h e  performance of t h e  d a t a  pro- 

c e s s i n g  f u n c t i o n ,  on t h e  o t h e r  hand, a r e  ranked a s  numbers 1 3 ,  1 7 ,  1 8 ,  1 9 ,  

22 and 26. I n t e r e s t i n g l y ,  based on URBIS P r o j e c t  f i e l d w o r k  t h e  most com- 

mon problems f o r  u s e r s  a r e  d e l a y s  i n  o p e r a t i n g  s c h e d u l e s  and poor  p e r f o r -  

mance o f  computer hardware ,  which r a n k  a s  numbers 1 9  and 22 a c c o r d i n g  t o  

t h e  d a t a  p r o c e s s i n g  managers. These f i g u r e s  s u g g e s t  t h a t  d a t a  p r o c e s s i n g  

managers t end  t o  view major  problems a s  o r i g i n a t i n g  from o t h e r  u n i t s ,  n o t  

from t h e i r  own. T h i s  p e r s p e c t i v e ,  coupled w i t h  t h e  low r a n k i n g  o f  prob- 

l e m s  c o n s i d e r e d  impor tan t  by u s e r s ,  s u g g e s t s  t h a t  a s e r v i c e  o r i e n t a t i o n  

might  b e  l a c k i n g  i n  many i n s t a l l a t  i o n s .  

The second i l l u s t r a t i o n  of t h e  tendency towards a  s k i l l  bureaucracy  

is e v i d e n c e  o f  expansionism i n  d a t a  p r o c e s s i n g  depar tments .  F i g u r e  24 

p r e s e n t s  d a t a  on r e c e n t  changes  i n  d a t a  p r o c e s s i n g  o p e r a t i o n s  among t h e  

l o c a l  governments su rveyed .  These d a t a  o f f e r  s e v e r a l  i n d i c a t o r s  of ex- 

pans ion  i n  d a t a  p r o c e s s i n g  o p e r a t i o n s :  8 0  p e r c e n t  o f  t h e  i n s t a l l a t i o n s  

have i n c r e a s e d  o r  p l a n  t o  i n c r e a s e  CPU s i z e  w i t h i n  t h e  n e x t  y e a r ,  59 p e r c e n t  



Figure 23. U.S. CITY AND COUNTY DATA PROCESSING MANAGERS' PERCEPTIONS 
OF PROBLEMSa 

* 

Rank Problem Value b 

Users not knowledgeable about EDP 
Users underestimate time for development 
Large number of old programs to convert 
Inadequate documentation for users 
Inadequate documentation for operating staff 
Too few analysts 
Inaccuracy of data supplied to EDP 
Users' expectations unrealistically high 
Too few applications programers 
Inadequate documentation for maintenance 
Difficulty recruiting good EDP staff 
EDP salaries not competitive within industry 
Application development time exceeds delivery dates 
EDP lacks acceptance of department heads 
EDP lacks acceptance of user department staff 
EDP lacks acceptance of local officials 
Frequent minor software problems 
Programs do not meet user specification 
Operational schedules delayed beyond deadlines 
High costs modifying programs to meet requests 
Cuts in EDP design and development budget 
Unreliable performance of comp. hardware 
EDP cost too high for local officials 
High cost of training EDP staffs 
Cuts in EDP operations budget 
Unreliable performance of operating system 
High costs to train users to use EDP applications 

Average score based on the following values for categories: 
2 = Now working on this problem 
1 = Was a'problem but has been well resolved (in last two years) 
0 = No problem in last two years 



have changed o r  p l a n  t o  change g e n e r a t i o n  of machine i n  t h e  n e x t  y e a r ;  

and t h e  a v e r a g e  number of app l ic i i t i .ons  under development o r  p lanned wi th -  

i n  t h e  n e x t  two y e a r s  i s  n e a r l y  (96.9%) e q u a l  t o  t h e  number now opera-  

t i o n a l .  

S i m i l a r l y ,  F i g u r e  25 i n d i c a t e s  t h a t  t h e  d i s t r i b u t i o n  of programmer 

and a n a l y s t  t i m e  s p e n t  on v a r i o u s  a c t i v i t i e s  is  weighted toward working 

on new a p p l i c a t i o n s  (22% i n  d e s i g n  o f  new a p p l i c a t i o n s  p l u s  25% i n  pro- 

gramming and debugging new a p p l i c a t i o n s  e q u a l s  47%), w h i l e  a much s m a l l e r  

segment of t ime  i s  devo ted  t o  improving e x i s t i n g  o p e r a t i o n s  (11% f o r  r e -  

c o n c e p t u a l i z i n g  o l d  d e s i g n s ,  p l u s  19% m a i n t a i n i n g  e x i s t i n g  programs 

e q u a l s  30%). Moreover, t h e  managers f e e l  t h a t  t h e s e  a r e a s  of new develop-  

ment e f f o r t  shou ld  be i n c r e a s e d  i n  t h e  f u t u r e  r e l a t i v e  t o  working w i t h  

e x i s t i n g  a p p l i c a t i o n s .  
8 

The t h i r d  f e a t u r e  o f  t h e  tendency towards a s k i l l  bureaucracy  is  

weak c o n t r o l  o v e r  d a t a  p r o c e s s i n g  by management and u s e r s .  T h i s  f e a t u r e  

i s  p a r t i c u l a r l y  impor tan t  i n  i n t e r p r e t i n g  t h e s e  d a t a  a s  i n d i c a t o r s  o f  

s k i l l  bureaucracy .  With o n l y  t h e  ev idence  o f  t h e  d a t a  p r o c e s s i n g  mana- 

g e r s '  p e r c e p t i o n s  o f  problems and t h e  e x p a n s i o n i s t  behav ior  of d a t a  pro-  

c e s s i n g  o r g a n i z a t i o n s  an  a l t e r n a t i v e  t h e o r y  cou ld  be developed.  I n  

b r i e f ,  one migh t  a r g u e  t h a t  i t  is  h igh  u s e r  demand f o r  s e r v i c e s  t h a t  

c r e a t e s  t h e  managers '  p e r c e p t i o n s  of problems w i t h  u s e r s ,  t h e  concern  

abou t  expanding r e s o u r c e s  f o r  d a t a  p r o c e s s i n g ,  and t h e  emphasis on dev- 

elopment of new a p p l i c a t i o n s .  The  managers,  t h i s  argument might c l a i m ,  

a r e  merely  t r y i n g  i n  good f a i t h  t o  s a t i s f y  g r e a t  and sometimes e x c e s s i v e  

demand w i t h  l i m i t e d  r e s o u r c e s .  T h i s  argument would be p e r s u a s i v e  i f  



Figure  24. U.S. CITY AND COUNTY RECENT CHANGES I N  COMPUTING OPERATIONS 

Change Value 
- -- 

Recent major i n c r e a s e  i n  CPU co re  s i z e  

- - 

62% of governments 

Major i n c r e a s e  i n  CPU c o r e  s i z e  planned i n  next  yea r  18% of governments 

Recent change of machine gene ra t ion  41% of governments 

Change of machine gene ra t ion  planned i n  nex t  yea r  18% of governments 

Average number of automated a p p l i c a t i o n s  c u r r e n t l y  
under development 6.0 a p p l i c a t i o n s  

Average number of automated a p p l i c a t i o n s  planned 
w i t h i n  n e x t  two y e a r s  23.1 a p p l i c a t i o n s  

Average u m b e r  of c u r r e n t l y  o p e r a t i o n s 1  automated 
a p p l i c a t i o n s  29.2 a p p l i c a t i o n s  

App l i ca t ions  under development o r  planned as a 
percentage  of c u r r e n t l y  o p e r a t i o n a l  a p p l i c a t i o n s  -96.9% 



u s e r s  had a  major i n f luence  on important d a t a  process ing  d e c i s i o n s .  How- 

eve r ,  t h e  d a t a  i n  F igure  22 (shown e a r l i e r )  i n d i c a t e s  t h a t  t h e  d a t a  pro- 

c e s s i n g  department h a s  primary i n f l u e n c e  i n  a l l  bu t  two important  dec i -  

s ions- - reorganiza t ion  of t h e  d a t a  p roces s ing  func t ion  and procurement of 

new mainframes. And, t hose  two d e c i s i o n s  have l i t t l e  t o  do wi th  day-to- 

day d e l i v e r y  of s e r v i c e s  t o  u se r s .  Ih a l l  o t h e r  d e c i s i o n s ,  d a t a  process-  

i n g  has  primary in f luence  and could e a s i l y  dominate t h e  r e l a t i onsh ip - -  

f o r  example w i th  u s e r  departments  over  development of new a p p l i c a t i o n s .  

It must be  remembered a l s o  t h a t  F igu re  22 p r e s e n t s  t h e  d a t a  p roces s ing  

manager 's  b e l i e f s  about  who is  involved i n  dec i s ions .  These managers 

might f e e l  t h a t  u s e r s  have more i npu t  t o  a p p l i c a t i o n  d e c i s i o n s  t han  t h e  

u s e r s  f e e l  they do. . 

What a r e  t h e  i m p l i c a t i o n s  of t h i s  s k i l l  bureaucracy tendency? On 

. t h e  one hand i t  might be argued t h a t  t h e  impact i s  minor i n  t h e  s ense  t h a t  

u se r s ,  a r e  r e c e i v i n g  a t  least a  measure of t h e  s e r v i c e  they  might b e . r e -  

c e i v i n g  i f  t hey  had b e t t e r  c o n t r o l  over  d a t a  process ing .  It might even 

be  t h e  c a s e  t h a t  u s e r s  a r e  now f a i r l y  s a t i s f i e d  w i t h  t h e  s e r v i c e ,  a s  a  

r e s u l t  of persuas ion  by d a t a  processZng t h a t  t h e  u s e r s  a r e  r e c e i v i n g  good 

s e r v i c e  given t h e  " technica l"  c o n s t r a i n t s  understood only  by t h e  computer 

p r o f e s s i o n a l s .  There is  t h e  danger ,  however, t h a t  a  s k i l l  bureaucracy 

causes  g r e a t e r  problems by making t h e  needs and o b j e c t i v e s  of top  manage- 

ment and u s e r s  secondary t o  i t s  own. Th i s  can r e s u l t  i n  s e v e r a l  common 

occur rences  i n  l o c a l  governments: 

1. App l i ca t i ons  w i l l  be t e c h n i c a l l y  s o p h i s t i c a t e d  and 

r e f i n e d ,  but  no t  p a r t i c u l a r l y  u s e f u l  t o  t op  managers 

o r  u se r s .  



Figure 2 5 .  U.S. CITY AND COUNTY ALLOCATION OF PROGRAMMER AND ANALYST 
STAFF TIME IN COMPUTING INSTALLATIONS 

Activities 

Mean % of over Area in need 
all programming of increased 
6 system analyst activity 
time 

Analysis and design of new programs 22% 45% 

Programming and debugging of new applica- 
tions programs 25% 

Reconceptualization designs of old 
applications 

Maintaining applications programs 19% 1% 

Maintaining-operating system software 9% 1% 

Documentation 8% 25% 

Other 



2. Hardware has  excess  capac i ty  and s o p h i s t i c a t i o n  (and 

thus  g r e a t  resource  requirements) r e l a t i v e  t o  s e r -  

v i c e s  provided t o  u s e r s  and t o p  management. 

3. A propens i ty  t o  move ahead i n  automating new app l i -  

c a t i o n s  wi thout  a  c l e a r  expec ta t ion  of b e n e f i t s .  

4.  A dependency of t o p  management on t h e  d a t a  process- 

i ng  department f o r  c r i t i c a l  information needed t o  

determine development p r i o r i t i e s ,  t hus  g iv ing  d a t a  

process ing  a n  excep t iona l ly  s t r o n g  in f luence  on 

s e t t i n g  of those  p r i o r i t i e s .  

While t h e s e  problems seldom t h r e a t e n  t h e  func t ions  of l o c a l  govern- 

ments i n  a  major way, they  i n d i c a t e  l e s s  than opt imal  use of computing 

r e sou rces  i n  t h e  i n t e r e s t s  of urban planning and management--which i n  it- 

s e l f  is  a s e r i o u s  conce rn . '  

Shari.ng Computing Technology 

The f i n a l  problem a r e a  t o  be discussed i n  t h i s  s e c t i o n  r e l a t e s  t o  

s h a r i n g  of computing technology. This  s u b j e c t  can be understood more 

9 
r e a d i l y  i n  t h e  context  of  t h e  concept of "technology t r a n s f e r . "  Tech- 

nology t r a n s f e r  r e f e r s  t o  t h e  moving of technology from t h e  p l ace  i t  w a s  

developed t o  another  p l ace  where i t  is  needed. This  no t ion ,  which is  

very  much i n  vogue t h e s e  days, i s  based on s e v e r a l  t e n e t s :  t h a t  t r ans -  

f e r  saves  tremendous c o s t s  f o r  t h e  t r a n s f e r e e ;  t h a t  t r a n s f e r  is an  easy 

and s i m p l e  t a sk ;  t h a t  t r a n s f e r  a l lows  es tab l i shment  of s o p h i s t i c a t e d  tech- 

no log ie s  i n  unsoph i s t i ca t ed  l o c a t i o n s  much more quick ly  than i f  t h e  tech- 

no log ie s  were developed l o c a l l y .  These t e n e t s  of t r a n s f e r  a l l  have s t r o n g  

i n t u i t i v e  appea l ,  and i f  t r u e ,  i n d i c a t e  t h a t  technology t r a n s f e r  is t h e  



key t o  a  g r e a t  many problems of expallding the  use  o f ,  and t h e r e f o r e  t h e  

b e n e f i t s  o f ,  tecllnology. Unfortunatel .y,  t h e  b e n e f i t s  and c o s t s  of t r a n s -  

f e r  come toge the r  i n  a  complex environment,  and t h e r e  i s  evidence t h a t  

many t r a n s f e r  p r o j e c t s  have a  low n e t  b e n e f i t .  

T rans fe r  i n  t h e  con tex t  o f  information systems most o f t e n  r e f e r s  t o  

t r a n s f e r  of computer a p p l i c a t i o n s  fr,om s i t e  t o  s i te .  The URBIS P r o j e c t  

d a t a  on t r a n s f e r  of a p p l i c a t i o n s  i n d i c a t e  complexity and ambiguity i n  out-  

comes. Genera l ly ,  t h e r e  is g r e a t  suppor t  among c h i e f  execu t ives  i n  l o c a l  

governments f o r  t h e  concept o f  t r a n s f e r  (F igure  26).  More than  h a l f  be- 

l i e v e  t h a t  i t  is b e s t  t o  t r a n s f e r  a p p l i c a t i o n s  from o t h e r  i o c a l  govern- 

ments, and ano the r  1 4  pe rcen t  b e l i e v e  i t  i s  b e s t  t o  t r a n s f e r  (buy) pro- 

grams from vendors.  But d e s p i t e  t h i s  s t r o n g  p re fe rence  f o r  t r a n s f e r ,  

comparat ively few governments a c t u a l l y  t r a n s f e r r e d  a p p l i c a t i o n s .  

F igu re  27 p r e s e n t s  s t a t i s t i c s  on t r a n s f e r  i n  U.S. c i t i e s  and coun t i e s .  

These d a t a  show on ly  22 pe rcen t  o f  c i t i e s  and c o u n t i e s  have t r a n s f e r r e d  

a p p l i c a t i o n s  i n t o  t h e i r  governments i n  t h e  l a s t  two yea r s ,  and on ly  23 
. . 

pe rcen t  p l a n  t o  t r a n s f e r - i n  a p p l i c a t i o n s  du r ing  t h e  next  two yea r s .  The 

ove r l ap  between those  t h a t  have t r a n s f e r r e d  and those  t h a t  p l an  t r a n s f e r s  

i s  about  66 percent .  Also, F igure  27 i n d i c a t e s  t h a t  t h e  average number 

of a p p l i c a t i o n s  t r a n s f e r r e d - i n  among governments t h a t  have t r a n s f e r r e d  

is low--only 1.5. Both t h e  i nc idence  of t r a n s f e r  among governments and 

t h e  number o f  a p p l i c a t i o n s  t r a n s f e r r e d  is lower than  would be expected 

based on . t h e  suppor t i ng  arguments f o r  t r a n s f e r .  



Figure 26.  U . S .  CITY AND COUNTY CHIEF EXECUTIVES' PERCEPTIONS ON 
DEVELOPMENT vs .  TRANSFER OF COMPUTER APPLICATIONS 
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Note: Only applies t o  those governments now using computers. 



Figure 27. U.S. CITY AND COUNTY ACTUAL AND PLANNED TRANSFER OF 
APPLICATIONS 
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I t  i s  a l s o  i n t e r e s t i n g  t o  l o o k  a t  t h e  k i n d s  o f  a p p l i c a t i o n s  t h a t  

are be ing  t r a n s f e r r e d .  F i g u r e  28 p r e s e n t s  a breakdown of  a l l  a p p l i c a -  

t i o n s  t h a t  have been t r a n s f e r r e d  more t h a n  t h r e e  t i m e s .  T h i s  l i s t  

r e p r e s e n t s  o v e r  two- th i rds  (115) of t h e  149 t r a n s f e r s  recorded  i n  t h e  

d a t a .  Many of  t h e  a p p l i c a t i o n s  recorded  h e r e  are s i m p l e ,  s t a n d  a l o n e  

b a t c h  a p p l i c a t i o n s  i n  "bread and b u t t e r ' '  f u n c t i o n a l  a r e a s  such  as bud- 

g e t i n g  and revenue,  a c c o u n t i n g ,  c o u r t s  (docke t ing  and s c h e d u l i n g ) ,  wel- 

f a r e  (payments and r e c o r d s ) ,  v o t e r  r e g i s t r a t i o n ,  and c e n t r a l  g a r a g e  

( schedu l ing  and maintenance r e c o r d s ) .  The o t h e r s  ( p o l i c e ,  geoprocess ing ,  

and t r a n s p o r t a t i o n ) ,  are areas i n  which t h e r e  may be  s o p h i s t i c a t e d  ap- 

p l i c a t i o n s ,  b u t  t h e y  a r e  a l s o  a r e a s  i n  which t h e  f e d e r a l  government h a s  

e x t e n s i v e l y  promoted and suppor ted  development and t r a n s f e r  e f f o r t s .  

Thus, o f  t h e  few a p p l i c a t i o n s  t h a t  do g e t  t r a n s f e r r e d  among l o c a l  gov- 

ernments ,  t h e  m a j o r i t y  are e i t h e r  s i m p l e  and u n s o p h i s t i c a t e d  a p p l i c a t i o n s ,  

o r  are produc t s  o f  e x t e r n a l  s u p p o r t  from f e d e r a l  a s s i s t a n c e  programs. 

The f i n a l  d i f f i c u l t y  i n  t h e  t r a n s f e r  argument i s  demonstra ted i n  

F i g u r e  29. T h i s  t a b l e  i n d i c a t e s  t h e  comparison between t h e  s t a t e  o f  

development i n  c i t i e s  t h a t  have t r a n s f e r r e d  a p p l i c a t i o n s  and t h o s e  t h a t  

have n o t .  Although t h i s  t a b l e  shows on ly  d a t a  f o r  c i t i e s ,  t h e  d a t a  f o r  

c o u n t i e s  a r e  comparable.  These d a t a  show t h a t  t h e  g r e a t e s t  number of 

t r a n s f e r s  o c c u r  i n  t h e  most s o p h i s t i c a t e d  s i t e s - - t h o s e  w i t h  t h e  l a r g e s t  

a v e r a g e  d a t a  p r o c e s s i n g  e x p e n d i t u r e s ,  t h e  l a r g e s t  computers ,  t h e  l a r g e s t  

number of a p p l i c a t i o n s ,  t h e  most a p p l i c a t i o n s  o n - l i n e ,  and t h e  h i g h e s t  

l e v e l  of documentation.  T h i s  c o n t r a d i c t s  t h e  c l a i m  t h a t  t r a n s f e r  moves 

technology from more s o p h i s t i c a t e d  t o  l e s s  s o p h i s t i c a t e d  s i t e s .  I n s t e a d ,  



Figure 28. U.S. CITY AND COUNTY APPLICATIONS TRANSFERRED BY 
FLTNCTIONAL  AREA^ 
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Geoprocessing 

Motor Pool - Central Garage 
Transportation 

All others Less than 5 applica- 
tions each 

a 
This shows only those functional areas in which there were five or more 
applications transferred. Applications listed here equal 115 out of a 
total of 149 applications transferred. 



i t  appears  t h a t  t r a n s f e r  i s  most common among s o p h i s t i c a t e d  si tes.  The 

l e s s  s o p h i s t i c a t e d  si tes do l i t t l e  t r a n s f e r .  

Given t h e  p o t e n t i a l  t o  a p p l i c a t i o n s  t r a n s f e r ,  one may ask: Why 

h a s n ' t  t r a n s f e r  f l o u r i s h e d ?  Although t h e  t r a n s f e r  concept is sound i n  

g e n e r a l  p r i n c i p l e s ,  i t  f a l l s  down by igno r ing  c r i t i c a l  r e a l i t i e s  about  

t h e  c o n d i t i o n s  of l o c a l  government computing. There a r e  two major as-  

p e c t s  of t r a n s f e r  t h a t  i ts  promoters o f t e n  overlook. F i r s t ,  t r a n s f e r s  

a r e  n o t  always easy and they  do no t  n e c e s s a r i l y  save  money. I n  f a c t ,  

t r a n s f e r s  a r e  o f t e n  d i f f i c u l t  and expensive t o  e f f e c t .  There a r e  s e v e r a l  

reasons  f o r  t h i s .  The most common i s  t h a t  a p p l i c a t i o n s  developed a t  one 

s i t e  a r e  o f t e n  no t  s u i t a b l e  t o  t h e  l o c a l  needs of another  s i t e .  This  is  

p a r t i c u l a r l y  t r u e  w i t h  a p p l i c a t i o n s  developed by t h e  f e d e r a l  government 

t o  serve f e d e r a l  purposes,  b u t  which must be  implemented l o c a l l y .  The 

l o c a l  government b e a r s  a  c o s t  and g e t s  r e l a t i v e l y  l i t t l e  b e n e f i t .  An- 

o t h e r  problem is  d i f f e r e n c e s  i n  hardware and sof tware  between t r a n s f e r  

s i t e s .  Overcoming i n c o m p a t i b i l i t y  problems i s  sometimes a  c o s t l y  and 

f r u s t r a t i n g  t a sk .  App l i ca t i ons  designed t o  work w i t h i n  t h e  con tex t  of 

one s i te ' s  o p e r a t i o n  may n o t  f i t  another  s i t e ' s  s t anda rd  o p e r a t i o n s ,  

caus ing  problems w i t h  u se r s .  Yet ano the r  d i f f i c u l t y  is  l a c k  of  s u f f i -  

c i e n t  documentation--a problem t h a t  makes e v a l u a t i o n  of a  p o t e n t i a l  t r a n s -  

f e r  a p p l i c a t i o n  almost  impossible .  F i n a l l y ,  t h e r e  is less enthusiasm 

among t h e  l o c a l  d a t a  proces,sing personnel  f o r  t r a n s f e r r i n g - i n  a n  a p p l i -  

c a t i o n  than  t h e r e  i s  f o r  developing one in-house, s i n c e  in-house develop- 

ment a l lows  more c r e a t i v i t y  and a sense  of accomplishment. A l l  t h e s e  

f a c t o r s  can d r a s t i c a l l y  i n h i h i t  t h e  ease  and b e n e f i t  of t r a n s f e r ,  



Figure  29. COMPARATIVE STATE OF EDP DEVELOPMENT AMONG U.S. CITIES THAT 
HAVE TRANSFERRED APPLICATIONS 
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A second a s p e c t  of t r a n s f e r  o f t e n  over looked i s  t h a t  t h e r e  is  bene- 

f i t  i n  " re - inven t ing  t h e  wheel" f o r  t h e  l o c a l  government. There  a r e  ve ry  

impor tan t  b e n e f i t s  f o r  l o c a l  governments i n  do ing  in-house development,  

d e s p i t e  h i g h e r  i n i t i a l  c o s t s .  The a p p l i c a t i o n  i s  t a i l o r e d  from t h e  

s tar t  t o  f i t  t h e  p a r t i c u l a r  c i r c u m s t a n c e s  i t  must o p e r a t e  i n ,  and ,  per-  

haps  more i m p o r t a n t l y ,  t h e  l o c a l  government s t a f f  l e a r n s  i n  d e t a i l  abou t  

t h e  a p p l i c a t i o n  a s  i t  is  b u i l t .  The l e a r n i n g  b e n e f i t s  of in-house dev- 

elopment become e s p e c i a l l y  i m p o r t a n t  l a t e r  on, when i t  i s  t i m e  t o  main- 

t a i n  o r  modify t h e  a p p l i c a t i o n .  

Why a r e  t h e s e  o b s e r v a t i o n s  a b o u t  t r a n s f e r  so  i m p o r t a n t ?  P r i m a r i l y  

because  t h e y  c o n t r a d i c t  t h e  p remises  behind t h e  popula r  t r a n s f e r  argu-  

ments.  S i n c e  t h e  t r a n s f e r  concep t  i s  s o  a l l u r i n g  a t  f i r s t  g l a n c e ,  and 

s i n c e  t h e  m a j o r i t y  o f  c h i e f  e x e c u t i v e s  b e l i e v e  t h a t  t r a n s f e r  i s  t h e  pre-  

f e r r e d  method of  a c q u i r i n g  a p p l i c a t i o n s ,  i t  i s  n e c e s s a r y  t h a t  t h e  f a c t s  

abou t  a c t u a l  t r a n s f e r  e x p e r i e n c e  temper what may be  unwarranted enthu-  

s i a s m  f o r  t h e  concep t ,  More i m p o r t a n t ,  however, is  t h e  f a c t  t h a t  f u r t h e r  

s t u d y  i n t o  t h e  problems of  t r a n s f e r  may r e v e a l  s o l u t i o n s  t h a t  e n a b l e  

t r a n s f e r s  t o  t a k e  p l a c e  more s u c c e s s f u l l y  and widely .  T h i s  would a l l o w  

l o c a l  governments t o  c a p i t a l i z e  on t h e  proclaimed b e n e f i t s  of t r a n s f c r ,  

which, i f  a t t a i n a b l e ,  a r e  c e r t a i n l y  wort11 a c h i e v i n g .  

SUMMARY OF STAT 12-OF-THE-ART 

Taken t o g e t h e r ,  t h e  f o r e g o i n g  c h a r a c t e r i z a t i o n s  of l o c a l  government 

computing s u g g e s t  s e v e r a l  sumnary comments on s t a t e - o f - t h e - a r t .  It i s  

c l e a r  t h a t  u s e  of i n f o r m a t i o n  technology i n  l o c a l  governments i s  q u i t e  

e x t e n s i v e ,  a l t h o u g h  t h i s  u s e  j s  n o t  p a r t i c u l a r l y  s o p h i s t i c a t e d  i n  most 



s i t e s .  Those governments t h a t  do make e x t e n s i v e  and s o p h i s t i c a t e d  use  of 

t h e  technology a r e  t y p i c a l l y  t h e  l a r g e r  governments. Smaller  governments 

appear  t o  be "ca tch ing  up" t o  t h e  s t a t e -o f - the -a r t  i n  l a r g e r  governments. 

Regard less  of  t h e  s t a t e -o f - the -a r t  of computing i n  any l o c a l  govern- 

ment, a l l  governments f a c e  c e r t a i n  problems wi th  t h e  technology. Those 

problems d i scus sed  i n  t h i s  paper  r e l a t e  t o  expanding u s e  of t h e  tech-  

nology, main ta in ing  s t a b i l i t y  i n  d a t a  process ing  o p e r a t i o n s ,  managing 

t h e  t e c h n o l o g i s t s ,  and s h a r i n g  t h e  technology.  These a r e  on ly  i l l u s t r a -  

t r a t i v e  of t h e  range of problems l o c a l  governments f a c e ;  t h e r e  a r e  o t h e r  

problems of  e q u a l  s e r i o u s n e s s  n o t  d i s cus sed  he re ,  such a s  f i n d i n g  approp- 

r i a t e  o r g a n i z a t i o n a l  c o n f i g u r a t i o n s  f o r  computing departments ,  improving 

procurement procedures  f o r  a c q u i r i n g  comput.ing c a p a b i l i t y ,  and developing 

s t a n d a r d s  i n  hardware and s o f t w a r e  c o n f i g u r a t i o n s  t o  f a c i l i t a t e  compari- 

son and t r a n s f e r .  

The problems f a c i n g  l o c a l  governments i n  us ing  t h e  technology a r e  

probably r e s p o n s i b l e  f o r  t h e  ambiguous impacts  of t he . t echno logy  on l o c a l  

governments. It is  f a i r  t o  s a y  t h a t  t h e  b e n e f i t s  from computing technology 

a r e  less s p e c t a c u l a r ,  t han  many p r e d i c t e d ,  bu t  they  a r e  none the l e s s  pre- 

s e n t .  Usua l ly  t h e  b e n e f i t s  t a k e  t h e  form of  sma l l ,  i n c r e n ~ e n t a l  improve- 

ments i n  o p e r a t i o n s  and d e c i s i o n  making. Taken a s  a  whole, t h e s e  sma l l  

improvements probably r e p r e s e n t  a  major s t e p  forward. Never the less ,  

n e a r l y  a l l  a g r e e  t h a t  t h e r e  is much d i f f i c u l t y  t o  overcome b e f o r e  com- 

p u t i n g  w i l l  b r i n g  t h e  b e n e f i c i a l  impacts  people  b e l i e v e  i t  can.  



I V .  A POSSIBLE IIASA ROI,E I N  STUDY OF URBAN 'INFORMATION SYSTEMS 

On a n  i n t e r n a t i o n a l  l e v e l ,  t h e r e  i s  a .need f o r  f u r t h e r  c o o p e r a t i o n  

and exchange i n  t h e  a r e a  of  urban i n f o r ~ m a t i o n  sys tcms .  Some s u c h  exchange 

h a s  t a k e n  p l a c e  th rough  a  v a r i e t y  o f  c h a n n e l s  o v e r  t h e  p a s t  t e n  y e a r s ,  

p a r t i c u l a r l y  th rough  t h e . e f f o r t s  of  such g roups  a s  t h e  O r g a n i z a t i o n  f o r  

Economic Coopera t ion  and Development, t h e  I n t e r n a t i o n a l  Eureau f o r  In-  

f o r m a t i c s ,  and Data f o r  Development. Other ,  s m a l l e r  p r o j e c t s  have  en- 

couraged c o o p e r a t i o n  between i n d i v i d u a l  n a t i o n s .  S t i l l ,  t h e r e  is a  need 

f o r  more e x t e n s i v e  and con t inu i -ng  c o o p e r a t i v e  work on t h e  i n t e r n a t i o n a l  

l e v e l .  IIASA c o u l d  p l a y  a n  i m p o r t a n t  r o l e  by v i r t u e  of i t s  s t r o n g  pos i -  

t i o n  as a  c e n t r a l  i n f o r m a t i o n  exchange t h a t  i s  bo th  a f f i l i a t e d  w i t h  a l l  

t h e  i n d u s t r i a l i z e d  n a t i o n s  and concerned f o r  t h e  d e v e l o p i n g  c o u n t r i e s .  

A s  t h i s  p a p e r  i n d i c a t e s ,  t h e r e  h a s  been much expans ion  i n  u s e  of 

u r b a n  i n f o r m a t i o n  sys tems  w i t h i n  t h e  Uni ted  S t a t e s  i n  t h e  p a s t  I 5  y e a r s .  

According t o  i n f o r m a t i o n  p r e s e n t e d  a t  t h e  r e c e n t  OECD i n t e r n a t i o n a l  semi- 

n a r  on " In fo rmat ion  Technology i n  Loca l  Government" (November 1976,  P a r i s ) ,  

t h e  r a p i d  growth of urban i n f o r m a t i o n  s y s t e m s  e x h i b i t e d  by t h e  Uni ted  

S t a t e s  is  a l s o  o c c u r r i n g  i n  o t h e r  OECD member n a t i o n s .  S i m i l a r  growth 

and i n t e r e s t  i s  p r e s e n t  i n  t h e  S o v i e t  Union, a s  ev idenced  by t h e  r e c e n t  

Soviet-U.S. exchange program on t h e  A p p l i c a t i o n  of Computing t o  t h e  Man- 

agement of  Large  C i t i e s .  IIASA cou1.d perform a v a l u a b l e  r o l e  i n  s e r v i n g  

as a c e n t e r  f o r  s t u d y  and exchange i n  t h i s  a r e a .  

S e v e r a l  u s e f u l  p r o j e c t s  c o u l d  b e  undertake.n i n  t h e  n e a r  f u t u r e  by 

s u c h  a  c e n t e r .  F i r s t ,  i t  would b e  wor thwhi le  t o  toll-ate t h e  f i n d i n g s  of 

t h e  c u r r e n t  and r e c e n t  s t u d i e s  of urban i r l format ion sys tems  a t  a  s i n g l e  



source ,  and t o  i n t e g r a t e  t h e  f i n d i n g s  of t h e s e  s t u d i e s  i n  a  comprehen- 

s i v e  worldwide overview of  t h e  f i e l d .  Th i s  would be a  source  of i n f o r -  

mation f o r  a l l  n a t i o n s ,  and would provide  a  benchmark a g a i n s t  which in -  

t e r n a t i o n a l  p rog re s s  i n  t h i s  f i e l d  could be judged. Second, comparat ive 

a n a l y s i s  of approaches t o  u se  of urban informat ion  systems could be done 

t o  p o i n t  o u t  t h e  v i a b i l i t y  of  d i f f e r e n t  s t r a t e g i e s  f o r  use of t h e  tech- 

nology i n  d i f f e r e n t  cond i t i ons .  Th i s  comparison would y i e l d  examples of 

a p p l i c a t i o n s  t ha t  have u n i v e r s a l  a p p l i c a b i l i t y ,  t h u s  c r e a t i n g  a  sou rce  

f o r  i n fo rma t ion  about  t h e  v a r i o u s  methods of  apply ing  computing techno- 

logy  t o  urban problems. F i n a l l y ,  t h e  c e n t e r  could  p u b l i s h  a  u s e f u l  

handbook of urban in fo rma t ion  systems t h a t  would d e s c r i b e  t h e  a p p l i c a -  

t i o h s  of computing i n  urban a r e a s .  A l l  t h e s e  p u b l i c a t i o n s  would p rov ide  

u s e f u l  educa t ion  and adv ice  f o r  developed and developing c o u n t r i e s  a l i k e .  

More broadly ,  t h e r e  a r e  t h r e e  a r e a s  i n  which IIASA can  e s t a b l i s h  

ongoing s tudy .  The f i r s t  of t h e s e  i s  a  cont inued s t a t i s t i c a l  p o r t r a y a l  

of t h e  s t a t e -o f - the -a r t  i n  urban informat ion  systems,  based on d a t a  from 

p e r i o d i c a l  s t u d i e s  performed i n  v a r i o u s  c o u n t r i e s .  The second of t h e s e  

is a  con t inu ing  review of "generic  appl ica t ions1 ' - -appl ica t ions  t h a t  have 

i n t e r n a t i o n a l  a p p l i c a b i l i t y .  Examples of such a p p l i c a t i o n s  might be: 

1. S o p h i s t i c a t e d  a n a l y t i c s :  popula t ion ,  l and  use ,  reve- 

nue and o t h e r  f o r e c a s t i n g  models. 

2. In format ion  and r e f e r r a l :  h e a l t h ,  educa t ion ,  s o c i a l  

s e r v i c e s ,  r e c r e a t i o n ,  and o t h e r  in format ion  s e r v i c e s  

f o r  governmental and p u b l i c  uses .  

3.  Geoprocessing: use  o f  geographic  d a t a  i n  p lanning ,  

housing, renewal,  p u b l i c  works, and s o  on. 



4. Process  c o n t r o l :  t r a f f i c  c o n t r o l  through automated 

s i g n a l s ,  water and u t i l i t y  d i s t r i b u t i o n  and c o n t r o l ,  

d i spa t ch ing  systems. 

5. Reserva t ion  systems: t r a n s p o r t a t i o n  r e s e r v a t i o n s ,  

r e c r e a t i o n  and c u l t u r a l  events .  

6. Resoure c o n t r o l :  inventory  c o n t r o l ,  v e h i c l e  f l e e t  

management maintenance, schedul ing ,  manpower a l l o -  

c a t i o n ,  cash  management, budget monitoring. 

7. F a c i l i t y  l oca t ion :  op t imal  l o c a t i o n  of f i r e  s t a t i o n s ,  

h o s p i t a l s ,  parks and r e c r e a t i o n a l  f a c i l i t i e s .  

The t h i r d  a r e a  of ongoing s tudy  i s  i n t o  processes  f o r  managing in -  

formation technology. The need i s  p a r t i c u l a r l y  g r e a t  f o r  s tudy  i n t o  

problems a s soc i a t ed  wi th  i n t r o d u c t i o n  and development of the  technology, 

development of d a t a  bases  and ope ra t ions ,  o rgan iza t ion  of t he  d a t a  pro- 

ce s s ing  func t ion ,  and t r a i n i n g  of  personnel  f o r  t h e  d a t a  processing 

opera t ion .  

I n  order  t o  c a r r y  ou t  such ongoing such,  i t  would be adv i sab le  f o r  

IIASA t o  e s t a b l i s h ,  in-house, one o r  two i n t e r n a t i o n a l  e x p e r t s  i n  t h e  

urban informat ion  f i e l d  f o r  a per iod  of two o r  t h r e e  years .  These in -  

d i v i d u a l s  could develop a program of s tudy  and pub l i ca t ion ,  based on .con- 

t r i b u t i o n s  by a wide range  of i n t e r n a t i o n a l  exper t s .  These o t h e r  e x p e r t s  

might c o n t r i b u t e  through s e v e r a l  channels :  i n t e r n a t i o n a l  conferences . 

b u i l t  around s o l i c i t e d  paper-s; s p e c i f i c  s tudy  p r o j e c t s  i n  d i f f e r e n t  

c o u n t r i e s ;  short- term v i s i t s  (6 months t o  a year )  t o  IIASA headquar te rs  

t o  work on p r o j e c t s .  Other mechanisms f o r  involv ing  i n t e r n a t i o n a l  ex- 

p e r t s  a r e  a v a i l a b l e  and might be t r i e d  as w e l l .  A ded ica t ion  t o  f u r t h e r i n g  



t h e  understanding and b e n e f i c i a l  use of information technology i n  urban 

s e t t i n g s  i s ,  of course,  a p r e r e q u i s i t e  f o r  such ongoing s tudy.  Given 

such a ded ica t ion ,  i t  i s  l i k e l y  t h a t  IIASA could perform a major posi- 

t i v e  r o l e  i n  advancing t h e  f i e l d  of urban information systems on a world- 

wide b a s i s .  

V. CONCLUSION 

This  paper h a s  presented  an a n a l y t i c a l  overview of urban informat ion  

systems i n  t h e  United S t a t e s  from t h e  s tandpoin t  of  t h e  e x t e n t  of use,  t h e  

impacts of t h e  systems, and t h e  problems wi th  t h e  systems. The d a t a  pre- 

sented  r e v e a l  ex tens ive  use  of  t h e  technology, w i th  ambiguous impacts and 

f r equen t ly  d i f f i c u l t  problems. It is l i k e l y  t h a t  t h e s e  f i n d i n g s  a r e  con- 

c sonant  w i th  t h e  s i t u a ~ t o n  of  o t h e r  urban information systems around t h e  

world. It i s  hoped t h a t  b e t t e r  understanding of a l l  t h r e e  f a c e t s  of  

urban informat ion  systems--use, impacts,. and problems--will provide ans- 

w e r s  t o  improved a p p l i c a t i o n  of t h e  technology toward s o l v i n g  t h e  s e r i o u s  

problems f a c i n g  urban c e n t e r s  i n  bo th  t h e  United S t a t e s  and t h e  rest of  

t h e  world. IIASA, given s u f f i c i e n t  i n t e r e s t  i n  and d e d i c a t i o n  t o  t h e  

s tudy of urban informat ion  systems, might provide an  i n t e r n a t i o n a l  c e n t e r  

f o r  e x p e r t i s e  and i n £  ormation exchange on t h i s  important  s u b j e c t .  



NOTES 

1. The f i n d i n g s  presented  h e r e  about t h e  use,  impact and problems of 

computers i n  l o c a l  government a r e  t h e  r e s u l t  of j o i n t  work by t h e  

au tho r s  and o t h e r  members of t h e  URBIS Research Group, p a r t i c u l a r l y  

James N. Danziger,  W i l l i a m  H. Dutton, Rob Kling,  Joseph R. Matthews, 

Alexander Mood, Alana Northrop, and David G. Sche t t e r .  However, t h e  

d e s c r i p t i o n s  and conclus ions  about  t h e  p r e s e n t  s t a t u s  of urban in-  

format ion  systems are t h e  opin ions  of t h e  au thors .  Tbey should no t  

be  a sc r ibed  as op in ions  of t h e  o t h e r  members of t h e  URBIS Research 

Group, o r  of t h e  Nat iona l  Science Foundation which has  supported 

t h i s  r e s e a r c h  through a  g r a n t  f o r  t h e  URBIS P r o j e c t .  

2. See [30, 34, 39, 40, 41, 42, 43, 441 f o r  o t h e r  d i s c u s s i o n s  r e l a t e d  

t o  t h e  s tudy  of technology and i t s  impacts.  

3. The URBIS P r o j e c t  is  a mult i -year ,  nat ionwide s tudy  formal ly  t i t l e d  

11 An Evalua t ion  of Information Technology i n  Local Government." De- 

t a i l e d  d e s c r i p t i o n  of  t h e  p r o j e c t  can be found i n  [22] .  A complete 

exp lana t ion  of t h e  empi r i ca l  r e s e a r c h  des ign  being used i n  t h e  s tudy  

can be  found i n  [B]. S imi l a r  s tudy  has  r e c e n t l y  been completed by 

a panel  of t h e  Organiza t ion  f o r  Economic Cooperation and Develop- 

ment involv ing  n i n e  member n a t i o n s  of t h e  OECD. The URBIS P r o j e c t  

has  served  as t h e  United S t a t e s  i npu t  t o  t h a t  p a n e l ' s  s tudy  [5 ] .  

P r o j e c t s  s i m i l a r  t o  t h e  URBIS p r o j e c t  i n  des ign  a r e  now be ing  planned 

i n  s e v e r a l  c o u n t r i e s ,  i nc lud ing  Great B r i t a i n ,  Germany and France. 

For f u r t h e r  information on t h e  work of t h e  OECD i n  t h i s  f i e l d ,  s e e  

[ l l ,  25 and 351. 



4. A d a t a  element i s  t h e  response  of one i n d i v i d u a l  (or  l o c a l  govern- 

ment) t o  one q u e s t i o n n a i r e  i t e m .  

5.  The informat ion  p re sen t ed  i s  taken  p r i m a r i l y  from [15,  20 and 291. 

6. See [28 and 331 f o r  more e x t e n s i v e  d i s c u s s i o n  of t h e s e  t o p i c s .  

7. Th i s  d i s c u s s i o n  i s  taken  p r i m a r i l y  from Danziger [3 ] .  

8. S e v e r a l  c a t e g o r i e s  from F igu re  25--"maintaining o p e r a t i n g  sof tware ,"  

I I documentation," and "other1'--are n o t  used i n  t h i s  d i s c u s s i o n  and 

comparison because  t h e y  a r e  r e l a t e d  t o  b o t h  "new" and "old" develop- 

ment. 

9. Th i s  d i s c u s s i o n  i s  taken  from Kraemer [15].  
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