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Preface 

This paper forms the starting point for a research project 
by IIASA, in cooperation with one of the U.K. regional health 
authorities, into the development of procedures for monitoring 
and controlling the implementation of strategic plans. The main 
body of IIASA research into Health Care Systems is conducted 
within the Human Settlements and Services Area; but the strategic 
planning processes are an example of the "Program Management" 
activities which form one of the research tasks in the Management 
and Technology Area. 





Abstract 

After a brief review of the nature of strategic planning, 
and the problems of defining health service objectives, the 
paper concentrates on the question of "strategic control", in 
the context of a regional health authority. The purpose of 
monitoring is defined in detail. A critical review of concepts 
of control in various disciplines considers their suitability to 
the health authority context. An integration of feedforward and 
feedback control loops is developed, in order to meet the 
specific characteristics of a system in which "environment" can 
be viewed as the "input", and to provide the adaptive, learning 
capability which is required by the situation of insufficient 
data, ignorance of underlying mechanisms, and continuing change. 

Acknowledgements 

As with most IIASA research, the ideas offered here arise from 
team-work and discussions. Thanks are especially due to Loretta 
Hervey, whose experience of health care and diligence in the 
library widened my horizons. To David Hughes, whose comments 
greatly improved an earlier draft. To Richard Gibbs, for 
introducing me to the administrative history of the U.K. health 
scene, and to his colleagues. To the multi-national flow of 
visitors through my office, many of whom infected me with the 
germ of an idea. And to my permanent personal advisor on 
nursing care. 

Finally, to those constructive critics who will point out 
the weaknesses and omissions, and thereby contribute valuably 
to the cybernetic process of feedback control. 





Conten t s  

1 .  INTRODUCTION 

1.1 "Program Management" and Hea l th  C a r e  

Page 

1 

1 

1 .2  Purpose  o f  Paper:  A Conceptual  S t a r t i n g - P o i n t  4 

1 . 3  The "Regional"  Context  of t h e  Research 6 

2. STRATEGIC PLANNING 

2.1 On S t r a t e g i c  P lann ing  i n  Genera l  

2 . 2  S t r a t e g i c  P lann ing  Concepts  i n  t h e  Hea l th  S e r v i c e  9 

3. OBJZCTIVZS AND TARGETS 13 

4 .  M O N I T O R I N G  AND CONTROL: THE NEED, THE METHODS, 
THE SHORTCOMINGS 

4.1 I n t r o d u c t i o n  and D i s c u s s i o n  of  Terms 

4.2 The Need f o r  Moni tor ing:  A D e f i n i t i o n  

4.3 T h e o r i e s  and Methods of  C o n t r o l :  ~ n t r o d u c t i o n  

4 . 4  Optimal  C o n t r o l  Theory, Economics and Ecology 

4.5 F i n a n c i a l  C o n t r o l ,  The "Cyberne t i c"  Model, and 
i t s  L i m i t a t i o n s  

4.6 From "Feedback" t o  "Feedforward":  Extending 
t h e  C y b e r n e t i c  Model 

4.7 Shortcomings and P r o p o s a l s  

5. ILLUSTRATIVE CASE 

Refe rences  





S t r a t e g i c  Con t ro l  f o r  a  U . K .  Regional  Hea l th  A u t h o r i t y  

- A C o n c e ~ t u a l  Framework 

1 .  INTRODUCTION 

1.1 "Program Management" and Hea l t h  Care  

One o f  t h e  t o p i c s  i d e n t i f i e d  i n  t h e  1978-79 Research 
P l an  [ I ]  o f  IIASA1s Management and Technology Area (PIMT) i s  
d e s c r i b e d  as Program Management: "The g e n e r a l  problem of  
t r a n s l a t i n g  i d e a l ,  mul t i -d imensional  g o a l s  i n t o  a c h i e v a b l e  g o d l s ,  
and d e v i s i n g  t h e  nece s sa ry  mechanisms f o r  a ch i ev ing  t h i s  i n  a 
complex o r g a n i z a t i o n a l  s i t u a t i o n . "  An impor t an t  contemporary 
problem, which p r e c i s e l y  f i t s  t h i s  d e s c r i p t i o n ,  is  t h a t  o f  h e a l t h  
care p lann ing .  

Hea l t h  c a r e  sys tems are a l r e a d y  t h e  s u b j e c t  of work a t  
IIASA, f o r  t h e  t o p i c  f a l l s  s q u a r e l y  w i t h i n  t h e  d e f i n i t i o n  of 
" u n i v e r s a l  problems" as d e f i n e d  i n  IIASA1s Research P l an  [ I ] .  
Evidence o f  t h i s  u n i v e r s a l i t y  i s  provided by t h e  widespread 
d e b a t e s  on t h e  need f o r  r e o r g a n i z a t i o n  and improved p l ann ing  o f  
e x i s t i n g  h e a l t h  sys tems,  which a r e  c u r r e n t l y  t a k i n g  p l a c e  i n  
many c o u n t r i e s  o f  t h e  world.  The examples quoted below b o t h  
demons t ra te  t h i s ,  and i n t r o d u c e  some of  t h e  c e n t r a l  i s s u e s .  

From Canada, Evans [2 ] :  "The scene  i s  now changing w i t h  
new e f f o r t s  t o  o r g a n i z e  r e g i o n a l  and l o c a l  h e a l t h  s e r v i c e s  on a 
comprehensive b a s i s .  The d e s i r a b i l i t y  o f  r e g i o n a l  o r  d i s t r i c t  
c o n t r o l  of  t h e  p lann ing  and o p e r a t i o n  of  h e a l t h  s e r v i c e s  h a s  
been accep t ed  i n  p r i n c i p l e  i n  a l l  p rov ince s  of Canada, b u t  
i n t e r m e d i a t e  s t r u c t u r e s  f o r  a d m i n i s t e r i n g  h e a l t h  s e r v i c e s  a t  
t h e  r e g i o n a l  l e v e l  have  on ly  been developed i n  Quebec." 

From A u s t r a l i a ,  He t ze l  [3]  r e p o r t s  how a  change of  govern-  
ment " a t  t h e  end o f  1972 l e d  t o  t h e  s e t t i n g  up of  a new Na t iona l  
H o s p i t a l s  and Hea l th  S e r v i c e s  Commission which immediately 
pursued a n  a c t i v e  p o l i c y  o f  i n i t i a t i n g  community h e a l t h  c e n t e r  
development i n  a l l  s t a t e s , "  though l o c a l  p o l i t i c a l  c o n d i t i o n s  
a r e  s a i d  t o  have l e d  t o  subsequen t  m o d i f i c a t i o n s  of t h e  o r i g i n a l  
p roposa l s .  T h i s  c a v e a t  i s  e q u a l l y  u n i v e r s a l ,  a s  t h e  fo l l owing  
q u o t a t i o n  from A l t e n s t e t t e r  [ 4 ]  s ugges t s :  

" I n  r e sponse  t o  sky rocke t i ng  i n c r e a s e s  i n  t h e  
p r o p o r t i o n  o f  GNP t h a t  goes  i n t o  t h e  h e a l t h  care s e c t o r ,  
most i n d u s t r i a l  n a t i o n s  are seek ing  a l t e r n a t i v e  modes 
o f  d e l i v e r i n g  and f i n a n c i n g  h e d l t h  s e r v i c e s .  The 
F e d e r a l  Republ ic  o f  Germany i s  no excep t i on .  However, 
n o t  a l l  i nnova t i ons  and i n t e r v e n t i o n s ,  adopted r e c e n t l y ,  
respond t o  b a s i c  i m p e r a t i v e s  o f  a c l i e n t - o r i e n t e d  
h e a l t h  c a r e  sys tem t h a t  g u a r a n t e e s  a v a i l a b i l i t y ,  acces -  
s i b i l i t y ,  a c c e p t a b i l i t y ,  c o n t i n u i t y  and q u a l i t y  of 
h e a l t h  care s e r v i c e s .  I n s t e a d ,  such i n t e r v e n t i o n s  and 



i nnova t i ons  t end  t o  respond t o  t h e  r equ i r emen t s  of 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  system." 

Perhaps  b e s t  known of a l l  r e o r g a n i z a t i o n  d e b a t e s  i s  t h e  
con t inu ing  U.S. d i s c u s s i o n  and n e g o t i a t i o n  on t h e  s u b j e c t .  
Atk i sson  and G r i m e s  [ 5 ]  ( sou rce  o f  t h e  fo l l owing  two q u o t a t i o n s )  
d e s c r i b e  t h e  Na t iona l  Hea l th  P lann ing  and Resources Development 
A c t  of 1974 ( P . L .  93-641) which P r e s i d e n t  Ford s i gned  i n t o  l a w  
i n  January  1975. While t h i s  l e a v e s  open many of t h e  f i n a n c i n g  
q u e s t i o n s  ( s t i l l  be ing  deba ted  by Congress d u r i n g  P r e s i d e n t  
Carter ' s  a d m i n i s t r a t i o n  - e s p e c i a l l y  t h e  Cos t  Con t ro l  P r o p o s a l ) ,  
P.L. 93-641 b e a r s  some s t r i k i n g  s i m i l a r i t i e s  t o  t h e  U . K .  re- 
o r g a n i z a t i o n  d e s c r i b e d  below. "The a c t  f a s h i o n s  s e v e r a l  new 
programs; p r o v i d e s  f o r  t h e  e s t a b l i s h m e n t  of  n a t i o n a l  h e a l t h  
p lann ing  g u i d e l i n e s ;  creates a  new system of  h e a l t h  s e r v i c e s  
p lann ing  and r e g u l a t o r y  agenc i e s ;  p rov ides  some of t h e  ' f r o n t  
end '  p r e p a r a t i o n  f o r  t h e  a n t i c i p a t e d  adop t ion  of a  n a t i o n a l  h e a l t h  
i n su rance  p roposa l ;  and t e r m i n a t e s  [ v a r i o u s  p r e v i o u s l y  e x i s t i n g ]  
programs." Again l i k e  t h e  U . K . ,  t h e  new Hea l th  Systems Agencies 
(HSAs) ( r e s p o n s i b l e  f o r  p o p u l a t i o n s  of  500,000 t o  3  m i l l i o n )  a r e  
" r e q u i r e d  t o  deve lop  long  r ange  h e a l t h  p l a n s  f o r  t h e i r  communi- 
t ies  a s  w e l l  a s  annua l  implementa t ion p l a n s  t o  c a r r y  o u t  
inc rementa l  p o r t i o n s  of  t h e  long r ange  p l a n s . "  Thus t h e  U.S. 
government, l i k e  s o  many o t h e r s ,  i s  grop ing  towards ,  and has  i n  
p r i n c i p l e  accep t ed ,  a  r e g u l a t o r y  s t r a t e g y  i n  h e a l t h .  The p roces s  
i s  de layed  by t h e  p o l i t i c a l  needs  f o r  compromise, a s  p o i n t e d  o u t  
i n  t h e  A l t e n s t e t t e r  q u o t a t i o n  above. I n  t h e  U.S., Altman [6]  
h a s  d e s c r i b e d  t h e  e v o l u t i o n  o f  t h e  system set  up by P.L. 93-641, 
and t h e  s t r u g g l e  o f  t h e  states t o  r e t a i n  c o n t r o l  of  t h e  HSAs. 
W e  concludes:  " I n  s h o r t ,  t h e  c o n t r o l l i n g  f a c t o r s  i n  h e a l t h  
p lann ing  a r e  p o l i t i c a l ,  n o t  t e c h n i c a l ,  and t h e s e  a r e  o c c u r r i n g  more 
a t  t h e  s t a t e  and l o c a l  l e v e l s  t han  many had p r e d i c t e d . "  

The U . K . ,  which forms t h e  c o n t e x t  f o r  t h e  r e s e a r c h  de sc r ibed  
below, d i f f e r s  from t h e  f o u r  c o u n t r i e s  named above i n  n o t  having 
a  f e d e r a l  system. The formal  implementa t ion of t h e  1974 reorga-  
n i z a t i o n  w a s  t h e r e f o r e  more s t r a i g h t f o r w a r d ,  a l t hough  a s  w i l l  be  
seen  below, some of  t h e  b e n e f i t s  o f  f e d e r a l i s m  are sought  i n  t h e  
d e l e g a t i o n  t o  Regional  Hea l th  A u t h o r i t i e s  o f  c o n s i d e r a b l e  f r e e -  
dom t o  d e f i n e  t h e i r  own o b j e c t i v e s .  

The U . K . ' s  r e l a t i v e l y  weak economic performance i n  r e c e n t  
y e a r s  h a s  a t  l e a s t  t h e  advan tage  o f  sharpen ing  i t s  i n t e r e s t  
i n  c o s t  c o n t r o l ,  t h u s  f u r t h e r  r ende r ing  i t s  h e a l t h  system of 
i n t e r e s t  t o  a  w ide r  aud ience .  But a t  t h e  same t i m e ,  t h e  emphasis 
on budgetary  s t r i n g e n c y  l i n k e d  w i t h  t h e  implementa t ion of more 
s y s t e m a t i c a l l y  des igned  p lann ing  s t r u c t u r e s  f o c u s e s  a t t e n t i o n  
on t h e  need t o  pursue  e v e r  more s c i e n t i f i c a l l y  t h e  maximum e f f e c -  
t i v e n e s s  i n  t h e  u s e  o f  r e s o u r c e s .  

An impassioned p l e a ,  b o t h  emphasizing t h e  need and o f f e r i n g  
some of t h e  means t o  meet it, was made a t  a confe rence  i n  
Maryland, U.S.A., o rgan i zed  by t h e  I n t e r n a t i o n a l  Ep idemio log ica l  



A s s o c i a t i o n  i n  1975 ( sponsored  by t h e  Hea l th  Resources  Adminis- 
t r a t i o n  of t h e  U.S. Department o f  Hea l th ,  Educa t ion  and W e l f a r e ) .  
T h e i r  "Conference S ta tement"  [7 ]  s t a r t s  a s  f o l l o w s :  

"1. U n t i l  v e r y  r e c e n t l y  i n  t h e  Uni ted  S t a t e s  t h e r e  
have been few c o n s t r a i n t s  on h e a l t h  c a r e  r e s o u r c e s ,  no 
e f f e c t i v e  p l a n n i n g  p r o c e s s e s  t h a t  r e l a t e  t h e  f low of 
funds  f o r  manpower and c a p i t a l  t o  community n e e d s ,  and 
no c l e a r  f o c i  of  r e s p o n s i b i l i t y  and a c c o u n t a b i l i t y .  
T h e r e f o r e ,  t h e r e  h a s  been no obvious  need and l i t t l e  
i n c e n t i v e  f o r  t h e  p r a c t i c a l  a p p l i c a t i o n  of  epidemiolo-  
g i c a l  s k i l l s  and f o r  t h e  development  of  a d e q u a t e  h e a l t h  
s e r v i c e s  management p e r s o n n e l  and h e a l t h  i n f o r m a t i o n  
systems.  

2. The r e c e n t  f e d e r a l  PSRO [ P r o f e s s i o n a l  S t a n d a r d s  
Review O r g a n i z a t i o n ]  l e g i s l a t i o n ,  t h e  H e a l t h  S e r v i c e s  
Research ,  Hea l th  S t a t i s t i c s  and Medical  L i b r a r i e s  A c t ,  
and  t h e  H e a l t h  P l a n n i n g  and Resources Development A c t  
have  d r a m a t i c a l l y  changed t h i s  s i t u a t i o n .  Each new 
PSRO, H e a l t h  Systems Agency, and S t a t e  H e a l t h  Develop- 
ment A u t h o r i t y  now b e i n g  e s t a b l i s h e d  w i l l  r e q u i r e  
p e r s o n n e l  w i t h  e p i d e m i o l o g i c a l  and management s k i l l s  
a s  w e l l  as c l i n i c a l  e x p e r i e n c e ,  and a  mutual  under-  
s t a n d i n g  of t h e  i n t e r r e l a t i o n s h i p s  between t h e s e  
s k i l l s .  

3 .  The d i s c i p l i n e  of epidemiology,  t o g e t h e r  w i t h  t h e  
a p p l i e d  f i e l d s  of economics, management s c i e n c e s ,  and 
t h e  s o c i a l  s c i e n c e s ,  p r o v i d e  t h e  e s s e n t i a l  q u a n t i t a t i v e  
and a n a l y t i c a l  methods, p r i n c i p l e s  o f  l o g i c a l  i n q u i r y ,  
and r u l e s  f o r  ev idence  f o r :  

i n v e s t i g a t i n g  t h e  n a t u r a l  h i s t o r y  of d i s e a s e ;  
d i a g n o s i n g ,  measur ing  and p r o j e c t i n g  t h e  h e a l t h  
needs  of communit ies  and p o p u l a t i o n s ;  
d e t e r m i n i n g  h e a l t h  g o a l s ,  o b j e c t i v e s  and p r i o r i t i e s ;  
a l l o c a t i n g  and managing h e a l t h  c a r e  r e s o u r c e s ;  
a s s e s s i n g  i n t e r v e n t i o n  s t r a t e g i e s  and e v a l u a t i n g  
t h e  impact  of  h e a l t h  s e r v i c e s . "  

The s t a t e m e n t  c o n t i n u e s ,  emphasizing t h e  r e q u i r e m e n t  f o r  
e p i d e m i o l o g i c a l  p e r s o n n e l .  But  t h e  r e f e r e n c e  t o  " t h e  a p p l i e d  
f i e l d s  of economics, management s c i e n c e s  and t h e  s o c i a l  
s c i e n c e s "  i n d i c a t e s  why t h e r e  e x i s t s  an  i m p o r t a n t  r o l e  f o r  
o r g a n i z a t i o n s  and i n d i v i d u a l s  i n  a p p l i e d  sys tems a n a l y s i s  t o  
r e c o g n i z e  t h e  need and t h e  p o t e n t i a l  f o r  t h e i r  t a l e n t s  i n  h e a l t h  
c a r e  sys tem p lann ing .  A l t e n s t e t t e r  [ 4 ]  makes a  s i m i l a r  p o i n t ,  
r e f e r r i n g  t o  

"... two a r e a s  i n  h e a l t h  s e r v i c e s  r e s e a r c h  i n  which t h e  
t h e o r e t i c a l  and e m p i r i c a l  s t a t e  of knowledge, p a r t i c u -  
l a r l y  i n  Germany, i s  r a t h e r  l i m i t e d .  A t  p r e s e n t ,  t h e r e  
i s  l i t t l e  c a p a b i l i t y  t h a t  c o u l d  r i g o r o u s l y  assess t h e  
e f f e c t s  of  p a s t  n a t i o n a l  i n n o v a t i o n s ,  c o n t r o l ,  and 



steering instruments, on health services organizations 
in different regions and communities in the Federal 
Republic of Germany. Similarly, the capability of 
forecasting potential effects of new interventions is 
quite limited. Evaluations tend to be made in hind- 
sight. Causal explanations are based on intuitive 
observation, questionable perceptions and, often, 
limited analyses and ad hoc experiments, rather than 
on the basis of vigorous evaluations. Preferred 
solutions tend to influence such assessments, irres- 
pective of actual developments. " 

Seeking a definition of "health services research," or of "orga- 
nizabional research in health services," she quotes Lewis [8]: 

"Health services research can be viewed as the 
epidemiology of the health care system, when this 
system is conceived in its broadest terms. Put 
another way, HSR is evaluative research which may 
examine all or any part of the health care system," 

and Georgopoulos [9] : 

"Better understanding and adequate knowledge of 
organization at all levels of the system may hold the 
key to effective approaches and successful solutions. 
Knowledge from the social, behavioral, and management 
sciences, in particular, could well prove crucial in 
this respect and infinitely more important than know- 
ledge from the health sciences themselves." 

The strong statement by Georgopoulos is a suitable note 
on which to end this introduction. The widespread need and 
interest have been illustrated, and the invitation to the 
management sciences is clear. The opportunity offered to IIASA 
by the cooperation of a Regional Health Authority in the United 
Kingdom is therefore timely. The help and farsightedness shown 
by the staff of the U.K. Department of Health and Social 
Security's Operational Research Section, who encouraged our 
interest in the monitoring and control problems, is hereby 
acknowledged. 

1.2 Purpose of Paper: A Conceptual Starting-Point 

In the U.K. National Health Service (NHS), as in many 
organizations, there has been an increasing recognition of the 
need to expand both the time-scale and the scope of their formal 
planning activities. The service itself underwent a major 
reorganization in 1974, centering on a shift from an "institu- 
tional" emphasis (as in the old Regional Hospital Boards), to 
a "total community health" emphasis, with its correspondingly 
broader implications. In 1976, the issue of a new "planning 
manual" [lo] by the U.K. government's Department of Health and 



S o c i a l  S e c u r i t y  (DHSS) i n c l u d e d  a  r e q u i r e m e n t  f o r  t h e  p repara -  
t i o n  o f  10-year " S t r a t e g i c  P l a n s "  by t h e  s t i l l - r e c e n t l y - f o r m e d  
h e a l t h  a u t h o r i t i e s .  Work on t h e s e  i s  a l r e a d y  w e l l  advanced,  
w i t h  t h e  f i r s t  c y c l e  of  p l a n s  a p p e a r i n g  e a r l y  i n  1977, and 
r e v i s e d  v e r s i o n s  now i n  p r e p a r a t i o n .  

The NI3S manual d e f i n e s  s t r a t e g i c  p l a n n i n g  a s  " t h e  means by 
which NHS a u t h o r i t i e s  d e t e r m i n e  t h e i r  long-range o b j e c t i v e s  and 
p r i o r i t i e s  f o r  t h e  development  of  t h e  f u l l  r ange  of h e a l t h  
s e r v i c e s , "  and d e s c r i b e s  bo th  s t r a t e g i c  and o p e r a t i o n a l  p l a n n i n g  
a s  compris ing  f i v e  s t e p s :  

' l a .  Taking s t o c k .  Examining where t h e  o r g a n i z a t i o n  
i s  now, and f o r e c a s t i n g  where it i s  l i k e l y  t o  f i n d  
i t s e l f  a t  t h e  end o f  t h e  p l a n n i n g  p e r i o d  i f  n o t h i n g  
i s  done t o  change c o u r s e .  T h i s  w i l l  r e q u i r e  d i s c u s s i o n  
of c u r r e n t  s e r v i c e s ,  r e s o u r c e s  and t h e i r  u s e r  and 
e x i s t i n g  c o n s t r a i n t s  on o p e r a t i o n .  

b. O b j e c t i v e - s e t t i n g .  Reviewing what t h e  o r g a n i z a t i o n  
w i l l  s eek  t o  a c h i e v e  i n  t h e  t i m e  span b e i n g  c o n s i d e r e d  - 
i . e . ,  i t s  aims o r  o b j e c t i v e s .  T h i s  w i l l  r e q u i r e  
c o n s i d e r a t i o n  o f  needs ,  demands, and r e s o u r c e s .  I t  
shou ld  t a k e  i n t o  accoun t  t h e  v a l u e s  of  a l l  concerned 
a s  w e l l  a s  t h e  g e n e r a l  s o c i a l ,  economic and p o l i t i c a l  
c l i m a t e .  

c. Def in ing  s t r a t e g y ,  Deciding how t o  move t h e  o r g a n i -  
z a t i o n  from where it i s  now t o  i t s  a g r e e d  o b j e c t i v e s .  
T h i s  r e q u i r e s  c o n s i d e r i n g  a l t e r n a t i v e  r o u t e s  t o  t h e  
g o a l s ,  t h e  c o s t s  and o t h e r  i m p l i c a t i o n s  ( q u a n t i t a t i v e  
and q u a l i t a t i v e )  o f  each ,  and t h e  o r g a n i z a t i o n ' s  
a b i l i t y  t o  manage each  r o u t i n g .  A s e l e c t i o n  between 
t h e  o p t i o n s  i s  t h e n  made, l e a d i n g  t o  t h e  d e f i n i t i o n  of  
a n  o v e r a l l  s t r a t e g y  o r  programme. 

d .  Developing a  d e t a i l e d  p l a n .  Deciding how t h i s  
g e n e r a l  s t r a t e g y  o r  programme i s  t o  b e  implemented. 
T h i s  means working o u t  f i n a n c i a l ,  s t a f f i n g  and o t h e r  
i m p l i c a t i o n s  and p r e p a r i n g  a  formal  p l a n  f o r  t h e  p e r i o d  
invo lved .  

e .  Moni tor ing  implementa t ion .  A s s e s s i n g  d u r i n g  and 
a f t e r  implementa t ion ,  whether  t h e  p l a n  i s  s t i l l  r e l e v a n t  
t o  t h e  o b j e c t i v e s ,  and whether p e r f o r n a n c e  i s  i n  l i n e  
w i t h  t h e  p l a n .  T h i s  r e q u i r e s  some means o f  monitoring 
processes and evaluating r e su l t s  . " (Our i t a l i c s  . ) 
The f i n a l  p h r a s e  of t h e  q u o t a t i o n  i s  i t a l i c i z e d ,  because  

a f t e r  d i s c u s s i o n s  i n  IIASA and w i t h  DHSS s t a f f ,  it was f e l t  t h a t  
t h e  a r e a  i n  g r e a t e s t  need of  development  l a y  n o t  i n  t h e  p repara -  
t i o n  and p u b l i c a t i o n  o f  s t r a t e g i c  p l a n s ,  s o  much a s  i n  t h e  
p r o c e s s e s  of  m o n i t o r i n g ,  e v a l u a t i o n  and c o n t r o l  which shou ld  
f o l l o w  them, accompany t h e i r  implementa t ion ,  and l e a d  t o  t h e i r  
improvement. T h i s  paper  d e s c r i b e s  t h e  c o n c e p t u a l  framework 



which ha s  been developed a t  IIASA a s  a  s t a r t i n g  p o i n t  f o r  t h e  
work i n  t h e  f i e l d .  The concep t  o f  moni to r ing  and c o n t r o l  h a s  
had r e l a t i v e l y  l i t t l e  prominence i n  t h e  l i t e r a t u r e  of  s t r a t e g i c  
p lanning.  Some e f f o r t  ha s  t h e r e f o r e  been expended i n  a s s e s s i n g  
t h e  r e l e v a n c e  of  pub l i shed  s t r a t e g i c  p l ann ing  l i t e r a t u r e  and 
c o n t r a 1  t h e o r y  concep t s  t o  t h e  job i n  hand,  and i n  c r e a t i n g  from 
t h e s e  a  c l e a r e r  concep t  of " S t r a t e g i c  Con t ro l "  s u i t a b l e  f o r  a  
p u b l i c  h e a l t h  a u t h o r i t y .  

1.3 The "Regional"  Can t ex t  of  t h e  Research 

The 1974 r e o r g a n i z a t i o n  c r e a t e d  15 Regional  Hea l th  A u t h o r i t i e s  
i n  England and Wales, each  t y p i c a l l y  cove r ing  some 3  m i l l i o n  
people .  Co-extens ive  w i t h  t h e  l o c a l  government " c o u n t i e s "  
w i t h i n  each  r e g i o n  a r e  i t s  c o n s t i t u e n t  "Area" H e a l t h  A u t h o r i t i e s  - 
t y p i c a l l y  t h r e e  or f o u r ;  and f o r  management purposes  t h e s e  a r e  
u s u a l l y  sub-divided i n t o  "Districts" o f  some 200,000 peop le .  
T h i s  i s  reckoned a n  a p p r o p r i a t e  ca tchment  p o p u l a t i o n  f o r  a  
" D i s t r i c t  Genera l  H o s p i t a l "  p rov id ing  a l l  t h e  b a s i c  s p e c i a l i t i e s  
(if one  s t a r t e d  w i t h  a  "g reen  f i e l d "  s i t u a t i o n ) .  

The r e l a t i o n s h i p  of  t h e  RHA t o  t h e  DHSS i s  impor t an t ,  b u t  
i s  n o t  t h e  s u b j e c t  of t h e  r e s e a r c h .  The DHSS a l l o c a t e s  c e n t r a l  
government f unds  between t h e  r e g i o n s ,  and t h i s  i s  t h e i r  s o l e  
f i n a n c i a l  suppo r t .  The r e g i o n s  d o  n o t  have borrowing powers, 
no r  h o l d  s i g n i f i c a n t  f i n a n c i a l  r e s e r v e s .  The DHSS h a s  a l s o  i s s u e d  
a  s e r i e s  o f  " g u i d e l i n e s "  which might  be  s een  as s e t t i n g  " s t r a t e g i c  
o b j e c t i v e s "  f o r  t h e  r e g i o n s  - as i n  t h e  " C o n s u l t a t i v e  Document1' 
[ I  11 (March 1976) , "The Way Forward" [ I  21 (September 1977) , and 
t h e  "P lann ing  Guide-Linestt [13] (March 1978) .  The RHA might  
t h e r e f o r e  appea r  t o  be merely  a "post -box,"  t r a n s m i t t i n g  and 
t r a n s l a t i n g  t h e  c e n t r a l l y  fo rmula ted  f i n a n c i a l  c o n s t r a i n t s  and 
p o l i c y  o b j e c t i v e s  t o  i t s  c o n s t i t u e n t  a r e a s  and d i s t r i c t s ,  and 
r e t u r n i n g  t h e i r  comments on f e a s i b i l i t y  and t h e i r  local views 
t o  t h e  DHSS. Such a view is c l e a r l y  and e x p l i c i t l y  r e b u t t e d ,  
however, i n  t h e  DHSS documents r e f e r r e d  to.  For  i n s t a n c e ,  i n  
t h e  , la tes t ,  P l ann ing  Guide-Lines [ 1 3 ] :  

" P r o j e c t i o n s  are g iven  i n  P a r t  4 i l l u s t r a t i n g  a p o s s i -  
b l e  n a t i o n a l  d i s t r i b u t i o n  of  e x p e n d i t u r e  and l e v e l  of 
s e r v i c e  p r o v i s i o n  i n  1981/82 c o n s i s t e n t  w i t h  t h e s e  
f i n a n c i a l  a s sumpt ions  and compat ib le  w i t h  M i n i s t e r s '  
p r i o r i t i e s .  These i l l u s t r a t i v e  p r o j e c t i o n s  a r e  n o t  
t a r g e t s ,  b u t  s i g n p o s t s  i n d i c a t i n g  t h e  d i r e c t i o n  of change 
t o  be pursued th rough  t h e  s t r a t e g i c  p l ann ing  decade.  
They are n o t  s p e c i f i c  t a r g e t s  f o r  n a t i o n a l  developments ,  
s t i l l  less l o c a l  t a r g e t s  t o  b e  aimed a t  by p a r t i c u l a r  
a u t h o r i t i e s  r e g a r d l e s s  of l o c a l  c i r cums t ances  or of  t h e  
b a s e l i n e s  from which t hey  s ta r t .  The p r o j e c t i o n s  
i l l u s t r a t e  n a t i o n a l  ave r ages  which may reflect wide 
l o c a l  v a r i a t i o n s  i n  p a t t e r n s  of  e x p e n d i t u r e  and 
p r o v i s i o n  o f  s e r v i c e s . "  



T h i s  q u o t a t i o n  - and many o t h e r  p u b l i s h e d  and  p r i v a t e  s t a t e m e n t s  
by  DHSS o f f i c i a l s  and m i n i s t e r s  - make it clear t h a t  t h e  RHA h a s  
a s i g n i f i c a n t  r o l e  t o  p l a y  i n  t h e  f o r m u l a t i o n  o f  i t s  own r e g i o n ' s  
o b j e c t i v e s  and s t r a t e g y ,  and i n  m o n i t o r i n g  i m p l e m e n t a t i o n  ( i . e . ,  
t h e  l i s t  o f  a c t i v i t i e s  q u o t e d  i n  1 . 2  a b o v e ) .  I t  is  o n  t h i s  p r o -  
cess o f  s t r a t e g y  f o r m u l a t i o n  w i t h i n  t h e  Region ,  and more p a r t i c -  
u l a r l y ,  on  t h e  m o n i t o r i n g  a t  r e g i o n a l  l e v e l  o f  t h e  i m p l e m e n t a t i o n  
o f  t h i s  s t r a t e q y ,  t h a t  t h e  r e s e a r c h  i s  c o n c e n t r a t i n s .  The 
d i ag ram i n  ~ i ~ ; ; e  1 i l l u s t r a t e s  t h e  f o r m a l  r e l a t i o n s h i p s ,  and 
i s  t a k e n  from t h e  NHS P l a n n i n g  Manual [ l o ] .  
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2. STRATEGIC PTANNING 

2.1 On S t r a t e s i c  P l a n n i n s  i n  General  

An e x t e n s i v e  l i t e r a t u r e  has  developed ove r  t h e  l a s t  20 y e a r s  
o r  s o  i n  t h e  f i e l d  o r  f i e l d s  v a r i o u s l y  d e s c r i b e d  a s  " s t r a t e g i c , "  
" long-range,"  o r  " c o r p o r a t e "  p lann ing .  Although t h e r e  a r e  some 
d i f f e r e n c e s  o f  terminology between t h e  v a r i o u s  a u t h o r s ,  t h e r e  i s  
a f a i r l y  h igh  deg ree  of consensus  on t h e  main f e a t u r e s .  Drucker 
[14 ] ,  i n  a paper  on long-range p lann ing  pub l i shed  n e a r l y  2 0  y e a r s  
ago,  d e f i n e d  it as fo l l ows :  

" . . . t h e  con t inuous  :p rocess  o f  making present entrepreneurial 
(risk taking) decisions s y s t e n a t i c a l l y  and w i th  t h e  b e s t  
p o s s i b l e  knowledge of  t h e i r  f u t u r i t y ,  o r g a n i z i n g  system- 
a t i c a l l y  the efforts. needed t o  c a r r y  o u t  t h e s e  d e c i s i o n s ,  
and measuring t h e  r e s u l t s  o f  t h e s e  d e c i s i o n s  a g a i n s t  t h e  
e x p e c t a t i o n s  th rough  organized, systematic feed-back . " 
S t e i n e r  [ IS ]  and o t h e r s  pub l i shed  many case s t u d i e s  of  how 

o r g a n i z a t i o n s  conducted t h e i r  s t r a t e g i c  p lann ing ,  and how t h e i r  
p lann ing  methods had been changing i n  r e c e n t  y e a r s  - g e n e r a l l y  
i n  t h e  d i r e c t i o n  of l o n g e r  time-spans and g r e a t e r  f o r m a l i t y  of 
procedure .  The j o u r n a l  "Long Range Planning"  [ I  61 was s t a r t e d  
i n  1968 by t h e  U . K .  Long Range P lann ing  S o c i e t y ,  and c i r c u l a t i o n  
and membership have grown r a p i d l y .  A major a t t e m p t  t o  d i s t i l  a  
fo rmal ,  " a n a l y t i c "  approach t o  c o r p o r a t e  s t r a t e g i c  p lann ing  was 
pub l i shed  by Ansoff [I71 i n  1965, and h i s  "Corpora te  S t r a t e g y "  
h a s  ach ieved  widespread i n f l u e n c e :  it is  f u r t h e r  d e s c r i b e d  
below. 

Authors such a s  B e e r  [1 81 and Ozbekhan [I 91 p l aced  g r e a t e r  
emphasis on t h e  t h e o r e t i c a l  a s p e c t s  of  p lann ing  and c o n t r o l  
sys tems,  a s  d i d  Ackoff 1201; b u t  i n  a l l  c a s e s  w i t h  a n  emphasis 
less on t heo ry  t h a n  on p r a c t i c a l  a p p l i c a t i o n  i n  d e s i g n i n g  
e f f e c t i v e  " sys tems ."  

The a u t h o r s  above a r e  a  few of t h e  major names a s s o c i a t e d  
w i t h  t h e  t heo ry  and p r a c t i c e  o f  s t r a t e g i c  p l ann ing ,  i n  Engl ish-  
language p u b l i c a t i o n s .  Many of  t h e  pape r s  are w r i t t e n  i n  terms 
of  p r o f i t - s e e k i n g  o r g a n i z a t i o n s  o p e r a t i n g  i n  market  economies; 
b u t  it was recognized  t h a t  many of  t h e  needs  g i v i n g  rise t o  
longer- term and more s t r a t e g i c  p l ann ing ,  and many of t h e  t e ch -  
n iques  t o  m e e t  t h e s e  needs ,  w e r e  no less a p p l i c a b l e  t o  p u b l i c  
s e r v i c e  a c t i v i t i e s .  Formal 5-year p l a n s  f o r  a l l  s e c t o r s  of  t h e  
n a t i o n a l  economy have long  been f a m i l i a r  i n  s o c i a l i s t  c o u n t r i e s .  
I n  t h e  market  economies, t h e  p roper  scope of  c e n t r a l  government 
r e g u l a t i o n ,  and t h e  f u n c t i o n s  f o r  which it should  a c c e p t  respon- 
s i b i l i t y ,  have long  been t h e  s u b j e c t  of  deba t e .  There  ha s  c l e a r l y  
been a  g r a d u a l  and g e o g r a p h i c a l l y  widespread accep t ance  of t h e  
need f o r  i t s  r o l e  t o  i n c r e a s e .  I n  t h e  f i e l d  of economic manage- 
ment,  t h e  r o l e  h a s  expanded from agg rega t e  f i n a n c i a l  management 
towards more select ive i n t e r v e n t i o n ,  and " i n d i c a t i v e , "  s e c t o r a l ,  
longer- term p l ann ing .  T h i s  was p a r a l l e l e d  by cor responding  



plann ing  f o r  t h e  p u b l i c l y  f i nanced  s e r v i c e s  such a s  de fence ,  
educa t i on  and h e a l t h .  The t h i n k i n g  i n  1970 i s  ep i tomized  by t h e  
fo l l owing  q u o t a t i o n  from an OECD paper on econonic  growth [21]:  

" 1 .  Such o b j e c t i v e s  a s  t h e  a l l e v i a t i o n  of pove r ty ,  
meeting t h e  demands and a s p i r a t i o n s  f o r  e d u c a t i o n a l  
o p p o r t u n i t i e s  and adequa te  h e a l t h  and s o c i a l  s e c u r i t y  
p r o v i s i o n s ,  t h e  p r even t ion  of t h e  p o l l u t i o n  of  t h e  
environment,  urban conges t i on  and decay,  and l o s s  of  
amenity,  and t h e  i m p l i c a t i o n s  f o r  l and  u s e  c r e a t e  
obvious  and impor tan t  problems of  r e sou rce  a l l o c a t i o n .  

2. I f  governments a r e  t o  d e v i s e  e f f e c t i v e  programmes 
o f  a c t i o n  i n  t h e s e  f i e l d s ,  t hey  w i l l  need t o  frame 
such p o l i c i e s  and p l a n  t h e i r  implenen ta t ion  on a  
long-term b a s i s :  t h e  r e l e v a n t  t i m e  hor izon  w i l l  o f t e n  
be  much l onge r  t h a n  t h a t  i m p l i c i t  i n  conven t iona l  
f i ve -yea r  p l a n s  and p r o j e c t i o n s . "  

The r e o r g a n i z a t i o n  of t h e  U.K.  Na t iona l  Hea l th  S e r v i c e  i n  
1974, t h e  r e d e f i n i t i o n  of i t s  o b j e c t i v e s ,  and t h e  subsequen t  
emphasis on 10-year p l a n s  a l l  f o l l ow  n a t u r a l l y  from t h e  above 
h i s t o r i c a l  e v o l u t i o n  of  views on s t r a t e g i c  p lann ing .  I n  t h e  
fo l l owing  s e c t i o n ,  w e  c o n s i d e r  more s p e c i f i c a l l y  t h e  a p p l i c a t i o n  
o f  some of t h e  pub l i shed  p lann ing  concep ts  t o  a  r e g i o n a l  h e a l t h  
a u t h o r i t y ;  and i n  s e c t i o n  4 t h e  q u e s t i o n  of  s t r a t e g i c  moni to r ing  
and c o n t r o l .  

2.2 S t r a t e g i c  Planning Concepts i n  t h e  Hea l th  S e r v i c e  

F i g u r e  2 is  a  very  summary p i c t u r e  of a  s t r a t e g i c  p lann ing  
p roces s .  I t  cor responds  t o  A n s o f f ' s  " a n a l y t i c  approach ,"  b u t  a t  
t h i s  l e v e l  of  a b s t r a c t i o n  would be common t o  many a u t h o r s .  I t  
should  b e  s t r e s s e d  t h a t  t h i s  diagram r e p r e s e n t s  on ly  t h e  p l a n  
fo rmu la t i on  process :  it does  n o t  e x p l i c i t l y  i n c l u d e  t h e  c o n t r o l  
o f  implementat ion,  and cou ld  t h u s  r e a d i l y  l e a d  t o  t h e  g e n e r a t i o n  
o f  an- i n f e a s i b l e  p l an .  The on ly  safegua;d a g a i n s t  t h i s  l i e s  i n  
t h e  r e a l i s m  and accuracy  of t h e  f o r e c a s t  of environmenta l  f a c t o r s ,  
and of  t h e  assumptions used i n  f o r e c a s t i n g  what performance w i l l  
r e s u l t  from t h e  i n t e r a c t i o n  between t h e  p l an  and t h i s  environment.  
The o b j e c t i v e s  may comprise  a  few o r  many, q u a n t i t a t i v e  and q u a l i -  
t a t i v e ;  b u t  i n  whatever fa-?n t h e y  a r e  expressed ,  t h e  f o r e c a s t  h a s  
t o  b e  p repared  i n  t h e  same terns, s o  t h a t  comparison can b e  made. 
From t h e  comparison, o r  "gap a n a l y s i s , "  f o l l ows  e i t h e r  r e v i s i o n  
of t h e  o b j e c t i v e s ,  o r  o f  t h e  c u r r e n t  p l a n ,  o r  bo th ;  u n t i l  
appa ren t  cons i s t ency  i s  achieved.  

Th i s  approach can r e a d i l y  be t r a n s l a t e d  i n  p r i n c i p l e  i n t o  
t h e  c o n t e x t  of a  h e a l t h  c a r e  s y s t e n  f o r  a  p a r t i c u l a r  community. 
Such a  t r a n s l a t i o n  i s  r e p r e s e n t e d  by F i g u r e  3 ,  which i s  a  s l i g h t l y  
f u l l e r  concep tua l  p i c t u r e  o f  t h e  p roces s  of  p l an  fo rmu la t i on .  
A d i s t i n c t i o n  is drawn between t h e  g e n e r a l ,  long-term "norms" 
o r  " v a l u e s , "  and t h e  s p e c i f i c ,  scheduled g o a l s  by which t h e y  a r e  
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to be pursued during the next planning period. The "Environment," 
by definition outside the control of the authority, is summarized 
in terms of economic, demographic, morbidity and technological 
prospects and probable changes. A distinction is drawn between 
"resources and capabilities" (i-e., mainly the existing staff, 
buildings and equipment) and the "operating policies" - how the 
resources are used. The resources will be influenced in the long 
term primarily through the capital expenditure programe, through 
closure and redeployment of facilities, and through the decisions 
on staff recruitment and training. The operating policies will 
be constrained by the staff, buildings and equipment, and by the 
revenue budget. Clearly the whole system is closely connected; 
between buildings, staff, client needs and operating policies; 
between capital program and revenue implTcations; and between 
successive time periods. 
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3. 'OBJECTIVES AND TARGETS 

Nothing has yet been said about the objectives and targets, 
which figure prominently in the strategic plan formulation pro- 
cess outlined above. A huge literature exists on the subject of 
the measurement of a society's health, via health indicators or 
indexes; and on the measurement of the output and efficiency of 
hospitals, doctors, and other resources for health care. For 
example, a classic paper by Fanshel and Bush [22] in 1969 reviewed 
the field and defined how a "Health Status Index" could be used 
to provide "an operational definition of health." A wide-ranging 
review of the literature on social health indices is that 
by Elinson [23], and the abstract of his paper summarizes the 
position: 

"The various forms of mortality data and bio- 
medical measures of morbidity have become inadequate 
measures of the level of health in economically 
developed countries. Measures of functional physical 
capacity have some advantages but do not reflect 
physical impairment. Current attempts to devedope 
sociomedical health indicators include: measures of 
social diability; typologies of presenting symptoms, 
which have been used to estimate probable needs for 
care; measures which focus on behavioral expressions 
of sickness; research based on operational definitions 
of 'positive mental health', 'happiness' and perceived 
quality of life- assessments of met and unmet needs 
for health care, which are measures of social capacity 
to care for the sick. 

Sociomedical indicators reflect both objective 
conditions and social values. They are policy- 
oriented, serving as mobilizing agents for socio- 
political pressures concerned with raising the overall 
level of health of the population." 

The OECD has since 1970 instituted a program of work on the 
development of social indicators, and in 1973 published [24] a 
list of these in which health features prominently: reproduced 
as Figure 4. This list was used as the basis for work on the 
second phase of the program, whose objective was "the develop- 
ment of a set of social indicators to measure the level of well- 
being for each social concern and to monitor changes in these 
levels over time." Figure 5 shows the contents of the OECD's 
comprehensive review [25], published in 1976, which gives details 
of the problems of definition, and positive proposals for a 
coherent series of measures. The World Health Organization has 
also discussed the problems of planning and objectives in a 
recent booklet [261 . 



F i g u r e  4 SOCIAL INDICATORS - L I S T  OF SOCIAL CONCERNS CO-WFlON TO 
MOST MEMBER COUNTRIES ( f r o m  OECD, 1 9 7 3 )  

I GENERAL BACKGROUND INFORMATION 

A 

FUNDAMENTAL SOCIAL CONCERNS 

HEALTH 

A-1 THE PROBABILITY OF A 
HEALTHY L I F E  THROUGH ALL 
STAGES OF THE L I F E  CYCLE 

A-2 THE IMPACT OF HEALTH 
IMPAIRMENT ON INDIVIDUALS 

I1 REVIEW OF PAST EFFORTS 

SUB-CONCERNS 

A-2-a T h e  q u a l i t y  of h e a l t h  
care i n  t e r m s  of reduc- 
i n g  pa in  and r e s to r i ng  
f u n c t i o n a l  c a p a b i l i t i e s  

A-2-b T h e  e x t e n t  of u n i v e r s a l  
d i s t r i b u t i o n  i n  t h e  de- 
l i v e r y  of h e a l t h  care 

A-2-c  T h e  a b i l i t y  of t h e  
c h r o n i c a l l y  i m p a i r e d  and 
p e r m a n e n t l y  handicapped 
t o  p a r t i c i p a t e  more 
e f f e c t i v e l y  i n  s o c i e t y  

I11 YONITORING THE LENGTH OF L I F E  

I V  MONITORING THE HEALTHFULNESS O F  L I F E  

V MONITORING THE QUALITY OF HEALTH CARE 

V I  MONITORING THE DELIVERY OF HEATLH CARE 

V I I  MONITORING THE INTEGRATION OF THE DISABLED I N  SOCIETY 

F i g u r e  5 CONTENTS OF J A Z A I R I ' S  (OECD) PAPER ON "APPROACHES TO 
THE DEVELOPMENT OF HEALTH INDICATORS" 



What these measures (Fanshel and Bush, those reviewed by 
Elinson, the OECD items in Figures 3 and 4) all have in common 
is an emphasis on output or outcomes. If the price mechanism 
is rejected as a criterion, then performance has to be measured 
in cost-effectiveness terms. Himatsingani, with his DHSS 
experiknce, is closely aware of the practical difficulties, and 
is worth quoting at length [27] : 

"Cost-effectiveness analysis demands explicit 
considerations of attributes which are not measured in 
money terms. The essential prerequisites of the 
approach are briefly as follows: 

- determination of criterion (not economic) 
against which the care can be measured; 

- the need for operationally useful measures of 
effectiveness which are responsive to the changes 
in the provision of services; 

- assessment of health and social needs, and the 
factors affecting the conversion of needs into 
demands. " 

This specification leads to his emphasizing the need for 
research into outcome-based measures, and into the functional 
relationships between changes in effectiveness and the provision 
of services. Unit1 this knowledge has been developed, "it will 
be worthwhile developing a planning framework based on inputs 
rather than outputs and this framework should be improved and 
refined as and when more information is acquired". In his 
conclusions, Himatsingani refers again to the need for better 
measurement, for research into the concept of need and into 
health indices, and continues (he was writing just prior to the 
1974 reorganization): 

"There should be an increased emphasis on planning 
at central, regional and area levels. One of the areas 
of research that should be investigated is the develop- 
ment of a hierarchy of inter-related models, in which 
progress should be made in making the best use of 
available information. Plodels should be made flexible 
so that these. can be developed further as and when 
more information is acquired." 

This quotation emphasizes the close relationship between 
what can be operationally usefully established as targets, and 
the nature of the planning models used; and the consequent need 
for their flexibility. One might go further, and seek to build 
adaptive capability not only into the models themselves, but 
into the structure of the planning systems of which the models 
form a part. The concept of models integrated in participatively- 
structured planning activities, incorporating either provisional 
guesses or established data where available, is well illustrated 



i n  t h e  c a s e  r e c e n t l y  r e p o r t e d  by Burton e t  a l .  [ 2 8 ] .  The 
mathemat ica l  programming a l l o c a t i o n  m o d e l s . t o  which Himats ingani  
r e f e r s  i n  h i s  paper  have s i n c e  been e x t e n s i v e l y  developed w i t h i n  
t h e  DHSS (e .g .  a s  d e s c r i b e d  by McDonald e t  a l .  [ 2 9 ] ) ,  b u t  t h e  
measures and o b j e c t i v e s  t hey  i n c o r p o r a t e  remain p r i m a r i l y  i npu t -  
o r i e n t e d ,  o r  a t  most i n t e r m e d i a t e  o u t p u t s  ( c a s e s  p e r  bed,  e t c . ) .  
Work a t  IIASA (Gibbs [ 3 0 ] )  h a s  used a n  o u t p u t - r e l a t e d  concep t  of 
" i n f e r r e d  u t i l i t y t t .  b u t  h i s  i s  a  measure d e r i v e d  ( v i a  F e l d s t e i n ' s  
e l a s t i c i t y  c o e f f i c i e n t  c a l c u l a t i o n s  [ 3 1 ] )  from p a s t  c l i n i c a l  
behav iour  - t h e  d e s c r i p t i v e  be ing  employed a s  p r e s c r i p t i v e  ( o r  
merely  p r e d i c t i v e ) .  

The q u e s t i o n s  of measurement a r e  c e n t r a l .  They a r e  f u r t h e r  
d i s c u s s e d  i n  t h e  s e c t i o n  on moni to r ing  below, and, i n  t h e  f i n a l  
s e c t i o n ,  i n  t h e  c o n t e x t  of  a  s p e c i f i c  sub-system. Whatever t h e  
f u t u r e  achievements  o f  r e s e a r c h ,  t h e  c u r r e n t  r equ i rement  t o  
produce p l a n s  demands some q u a n t i t a t i v e  t a r g e t s ;  and t h e s e  have 
t o  b e  a m p l i f i e d  t o  become p r o g r e s s i v e l y  more s p e c i f i c  a s  one  
moves from c e n t r a l  government towards t h e  o p e r a t i n g  u n i t s .  

The Uni ted  Kingdom's Department of  Hea l t h  and S o c i a l  S e c u r i t y  
h a s  i s s u e d  t h e  v a r i o u s  "gu ide - l i ne s "  a l r e a d y  r e f e r r e d  t o  [13,14,  
151. "The Way Forward" i n c l u d e s  measures of  p e r  c a p i t a  expendi-  
t u r e  on each  of  26  " s e rv i ce s1 ' .  H i s t o r i c  and " i l l u s t r a t i v e  p ro j ec -  
t i o n "  f i g u r e s  a r e  g iven  f o r  t h e s e  e x p e n d i t u r e  c a t e g o r i e s ,  a long  
w i t h  s t a f f  and i n - p a t i e n t  bed p r o v i s i o n ,  and f o r  t h e  l a t t e r ,  
measures of  th roughput  o r  occupancy. The s t a t u s  of t h e s e  numbers 
i s  n o t  t r u l y  t h a t  of " t a r g e t s , I 1  s i n c e  -WAS have d i s c r e t i o n  t o  set 
t h e s e  f o r  themselves ;  b u t  t h e y  i n d i c a t e  some of t h e  q u a n t i t i e s  
t o  which RHAs are expec ted  t o  g i v e  c o n s i d e r a t i o n .  In a d d i t i o n ,  
each  y e a r ' s  budge ta ry  a l l o c a t i o n  g i v e s  t h e  revenue and c a p i t a l  
a l l o c a t i o n s ;  and gu idance  i s  g iven  on t h e  d i f f e r e n t  growth r a t e s  
sugges ted  f o r  expend i t u r e -on  t h e  d i f f e r e n t  s e c t o r s  of t h e  s e r v i c e .  

Many more d e t a i l e d  measures o f  a c t i v i t y  a r e  a v a i l a b l e  from 
t h e  r o u t i n e l y  c o l l e c t e d  s ta t i s t ics  of  t h e  o p e r a t i n g  u n i t s  i n  t h e  
h e a l t h  a u t h o r i t y .  But c a r e  must be e x e r c i s e d  i n  s e l e c t i n g  which 
measures a r e  g iven  o p e r a t i o n a l  o r  s t r a t e g i c  s i g n i f i c a n c e  a s  
" t a r g e t s " .  A r i s k ,  t o  which nany a u t h o r s  have drawn a t t e n t i o n ,  
is t h a t  t h e  q u a n t i t a t i v e  t a r g e t  s e l e c t e d  t o  measure performance 
on some o b j e c t i v e  can  become seen  a s  more impor t an t  t h a n  t h e  
o b j e c t i v e  i t s e l f ;  l e a d i n g  t o  d i s t o r t i o n s ,  and m i s a l l o c a t i o n  of 
r e s o u r c e s .  

Notwi ths tand ing  t h e  above i n d i c a t i o n s  o f  i n t e r e s t ,  t h e  
need f o r  t h e  development of  i n d i c a t o r s  i s  n o t  u n i v e r s a l l y  o r  
wholehear ted ly  accep t ed .  Again quo t i ng  E l i n son  [231 : 

"Desp i t e  what s e e m  obv ious  p o l i c y  i m p l i c a t i o n s  o f  
h e a l t h  i n d i c a t o r s  a r e c e n t  i n q u i r y  among h o s p i t a l  admin- 
i s t r a t d ~ s ,  p u b l i c  h e a l t h  p l a n n e r s  and l e g i s l a t o r s  
r e v e a l e d  a marked unconcern i n  such measures.  H o s p i t a l  
a d m i n i s t r a t o r s  appear  t o  b e  q u i t e  u n i n t e r e s t e d  i n  h e a l t h  
s t a t u s  i n d i c a t o r s :  t h e  o r g a n i z a t i o n a l  g o a l s  of  h o s p i t a l s  
are t o  p rov ide  h o s p i t a l  s e r v i c e s  e f f i c i e n t l y  w i t h o u t  



r e g a r d  t o  t h e i r  e f f e c t  on t h e  h e a l t h  s t a t u s  of t h e  
community. A t  b e s t ,  h o s p i t a l  a d m i n i s t r a t o r s  might  b e  
concerned w i t h  ' c a s e  t r e a t e d '  i n d i c a t o r s  r a t h e r  t h a n  
w i t h  t h e  h e a l t h  s t a t u s  of  p o p u l a t i o n s ,  g e o g r a p h i c a l l y  
d e f i n e d .  Some h e a l t h  p l a n n e r s  a r e  l o o k i n g  f o r  a  s i n g l e  
o v e r a l l  n a t i o n a l  h e a l t h  index ,  analogous  t o  t h e  Consumer 
P r i c e  Index. L e g i s l a t o r s ,  and o t h e r  p o l i c y  makers ,  on 
t h e  o t h e r  hand, show more i n t e r e s t  i n  t h e  e v a l u a t i o n  of 
s p e c i f i c  h e a l t h  programs t h a n  i n  i n d i c e s  of t h e  h e a l t h  
o f  t h e  g e n e r a l  p o p u l a t i o n .  Who, t h e n ,  c a r e s  a b o u t  
h e a l t h  i n d i c a t o r s ?  Global  t h i n k e r s ;  t o p  p o l i c y  makers ,  
o c c a s i o n a l l y ;  m o n o p o l i s t i c  t r a d e  un ions  such a s  t h e  
American Medical  A s s o c i a t i o n ,  who when a  n a t i o n a l  h e a l t h  
i n d i c a t o r  goes  up o r  down f e e l  a  r e f l e c t i o n  on t h e i r  
s e l f - i m a g e ;  and s o c i a l  r e f o r m e r s  who would l i k e  t o  
i n f l u e n c e  h e a l t h  p o l i c y . "  

4 .  MONITORING AND CONTROL: THE NEED, THE METHODS, 
THE SHORTCOMINGS 

4 . 1  I n t r o d u c t i o n  and D i s c u s s i o n  o f  T e r m s  

T h i s  s e c t i o n  c o n s i d e r s  t h e  n a t u r e  and methods of  s t r a t e g i c  
moni to r ing  and c ~ c t r o l  i n  p u b l i c  service o r g a c i z a t i o n s ,  p a r t i c -  
u l a r l y  h e a l t h  c a r e  sys tems.  I t  i s  n o t  a  c r i t i q u e  of  e x i s t i n g  
o r g a n i z a t i o n s ;  t h e  e x t e n t  o f  t h e  need i n  t h e  s p e c i f i c  c a s e  o f  
t h e  U.K.  Regional  H e a l t h  A u t h o r i t i e s  i s  a  m a t t e r  f o r  c o n t i n u i n g  
d i s c u s s i o n  and r e s e a r c h ,  and t h e  o b j e c t i v e s  of t h e  r e s e a r c h  may 
themse lves  b e  modi f i ed  d u r i n g  t h e  c o u r s e  o f  d i s c u s s i o n .  The 
c a s e  p r e s e n t e d  h e r e  i s  i n  g e n e r a l  t e r m s ,  and h a s  t h r e e  p a r t s :  

( a )  what i s  t h e  need f o r ,  o r  purpose  o f ,  m o n i t o r i n g  and 
c o n t r o l ?  

(b) what p u b l i s h e d  methods e x i s t ,  o r  a r e  viewed a s  s t a n d a r d ?  

(c)  what shor tcomings  have been i d e n t i f i e d  i n  t h e s e  methods? 

The emphasis  t h r o u g h o u t  t h i s  paper  i s  on " s t r a t e g i c  c o n t r o l " ;  
t h e  word " c o n t r o l "  c a r r y i n g  such c o n n o t a t i o n s  a s  " r o u t i n e . "  and 
even " a u t o m a t i c " ;  b u t  w i t h o u t  t h e  u s u a l  l i m i t a t i o n  t o  " shor t - t e rm" .  
Cons ide r ,  f o r  example, t h e  f o l l o w i n g  q u o t a t i o n  from Anthony and 
H e r k l i n g e r ' s  a u t h o r i t a t i v e  work [ 3 2 ] ,  "Management C o n t r o l  i n  
Non-prof i t  O r g a n i z a t i o n s " :  

"Programming,: I n  t h e  p r o g r a m i n g  phase ,  d e c i s i o n s  a r e  
made w i t h  r e s p e c t  t o  t h e  major  porgrarns i n  which t h e  
o r g a n i z a t i o n  i s  t o  engage d u r i n g  t h e  coming p e r i o d .  
These d e c i s i o n s  e i t h e r  a r e  made w i t h i n  t h e  c o n t e x t  of  
t h e  o b j e c t i v e s  and s t r a t e g i e s  t h a t  have p r e v i o u s l y  been 
d e c i d e d  upon, o r  t h e y  r e p r e s e n t  changes i n  s t r a t e g y .  
I f  t h e  l a t t e r ,  t h e y  a r e  p a r t  o f  t h e  s t r a t e g i c  p l a n n i n g  
p r o c e s s ,  r a t h e r  t h a n  t h e  management c o n t r o l  p r o c e s s ;  
t h e  two p r o c e s s e s  merge i n t o  one  a n o t h e r  i n  t h e  
programming phase . "  



Here t h e r e  i s  a  d i s t i n c t i o n  drawn between t h e  " s t r a t e g i c  planning" 
process  and t h e  "management c o n t r o l "  p rocess ;  bu t  it i s  a t  l e a s t  
admit ted t h a t  t h e  implementation of major program d e c i s i o n s  w i th in  
e s t a b l i s h e d  s t r a t e g i c  o b j e c t i v e s  i s  seen a s  p a r t  of  management. 
c o n t r o l .  

I n  t h e  American l i t e r a t u r e ,  much of t h e  a p p r a i s a l  of s t r a t e g i c  
programs i s  desc r ibed  a s  " eva lua t ion" .  This  i s  c l o s e  t o  what w e  
envisage a s  s t r a t e g i c  c o n t r o l ,  b u t  l a c k s  t h e  connota t ion  of 
r o u t i n e ,  con t inu ing  a c t i v i t y :  s t r a t e g i c  c o n t r o l  should n o t  be 
seen a s  a  once-off e v a l u a t i o n ,  such a s  Hofstede r e f e r s  t o  i n  t h e  
quo ta t ion  i n  4.5 below (p.  2 7 ) .  However, much of t h e  methodology 
of eva lua t ion  - e .g . ,  a s  reviewed and summarized by a u t h o r s  such 
a s  C.  Weiss [33,34] and Suchman [35] - may b e  r e l e v a n t  t o  t h e  
des ign  and ope ra t ion  of a s t r a t e g i c  c o n t r o l  system. 

4.2 The Need f o r  Monitoring: A D e f i n i t i o n  

I f  p lanning i s  t o  be more than  a paper-producing e x e r c i s e ,  
it has  t o  be  followed by a c t i o n .  The p l ans  are n e c e s s a r i l y  made 
on assumptions and f o r e c a s t s ,  which a r e  u n c e r t a i n .  P l ans  a r e  
made on ly  a t  i n t e r v a l s  - i n  t h e  case of s t r a t e g i c  p lanning ,  
perhaps longer  than  a yea r .  The adequacy of t h e  o r i g i n a l  p l an  a s  
a  gu ide  f o r  con t inu ing  a c t i o n  i s  t h e r e f o r e  bound t o  d e c l i n e  wi th  
t i m e .  Monitoring is  t h e  process  of informat ion-gather ing by 
which t h e  o r g a n i z a t i o n  checks both  i t s  performance r e l a t i v e  t o  
t a r g e t s ,  and t h e  behaviour of  t h e  environment, assumptions about 
which formed p a r t  of  t h e  b a s i s  f o r  t h e  p l an  and t h e  t a r g e t s .  
Cont ro l  a c t i o n s  r e s u l t  from t h e  moni tor ing,  and a r e  t y p i c a l l y :  

( a )  t o  change c u r r e n t  a c t i o n s  t o  ensure  c l o s e r  al ignment 
wi th  plan;  

(b)  t o  r e - i n t e r p r e t  p l an  t a r g e t s  i n  l i g h t  of l a t e s t  envi-  
ronmental in format ion ,  and then  a s  ( a )  above. (P lan  
t a r g e t s  a r e  o f t e n  set i n  r e l a t i v e  terms, e . g . ,  " u n i t s  
p e r  thousand popu la t ion , "  s o  t h a t  a b s o l u t e  t e r m s ,  e . g . ,  
" u n i t s "  r e q u i r e  an  environmental  i n p u t  t o  f i x  them).  

A t  a h igher  l e v e l ,  o t h e r  r e s u l t s  of  moni tor ing may be: 

( c )  t o  d i scove r  whether an assumption made as a b a s i s  f o r  
p lanning (e .g . ,  a p o s t u l a t e d  r e l a t i o n s h i p )  has  i n  f a c t  
proved c o r r e c t ;  i f  i n  f a c t  it i s  wrong, o r  a more 
a c c u r a t e  assumption i s  now a v a i l a b l e ,  an  ad jus tment  t o  
p l an  may b e  made; 

(dl t o  d i scove r  t h a t  even t h e  p e r f e c t  achievement of  a  
planned t a r g e t  i s  n o t  found t o  be  s a t i s f a c t o r y ,  e . g . ,  
because it h a s  n o t  c o n t r i b u t e d  towards t h e  p o l i c y  
o b j e c t i v e  t o  which it w a s  supposedly r e l a t e d .  The 
t a r g e t  may then  be  abandoned, modified o r  r ep l aced ,  
and a c t i o n  as i n  ( a )  i n i t i a t e d .  



The successive, cumulative operation of the above activities 
might appear tantamount to a continuous planning system. It 
differs from planning, however, in its frequency, continuity, and 
in the fact that there is a steadily growing risk that successive 
incremental decisions will become increasingly uncoordinated and 
ultimately incompatible. Moreover, the changes referred to in 
(a) to (d) above may be impossible to achieve or implement within 
the delegated authority or resource constraints at the point where 
the need for change is identified. Thus the apparently desirable 
changes, rather than being immediately implemented, have to be 
accumulated as a list of proposals; to be presented at the next 
appropriate "decision point". This is both a future point in time 
and a level in the system, where a more comprehensive view of 
implications can be taken; and where there exists the authority 
to commit the necessary resources. 

Every individual is his own decision point, with some dele- 
gated authority for some scale of resources (even if it is only 
his own time), and has some view of the implications of his 
choices. The system may be viewed as a hierarchy of such decision 
points, the higher levels characterized by greater authority to 
alter resource commitments, and lower frequency of operation. 
The monitoring system is the process of information collection, 
organization, interpretation and presentation on which this 
decision-making hierarchy depends. 

On all levels, the results and possible control actions (a) 
to (d) above have their interpretations. At the strategic level, 
the necessary actions are the least likely to be capable of 
immediate implementation, since they require the widest view of 
implications and the greatest authority over both resources and 
policy objectives (item (d) in strategic terms). 

Thus the need for a strategic monitoring syste~ has been 
defined as twofold: fistly, to stimulate the implementation of 
control actions; and secondly, where immediate action cannot be 
implemented, gradually to accumulate the agenda for the next 
point of strategic review and decision. Since the need for 
strategic decision may itself be dynamically dependent upon 
conditions, rather than fixed by schedule, a further function of 
strategic monitoring can be to determine occasions when a review 
of the strategic plan has become necessary. 

4.3 Theories and Methods of Control: Introduction 

The basic concepts of control have been developed in a 
number of disciplines, usually labelled by the nature of the 
system whose control has been attempted or studied. Within the 
subject of health care, "control" has usually been interpreted 
primarily as "control of expenditure", and this tendency to view 
control primarily as a financial function is common throughout 
industry and government. Money is, after all, the common language 
of resource allocation; and in industry, is similarly adequate 
for many purposes as a measure of outputs. In the context of 
health, however, most national systems prefer to limit or avoid 



completely the operation of a price system; with the result that 
"control of health" becomes "control of expenditure". Feldstein 
[31] (1967) comments, "As a result, the system lacks automatic 
regulatdns to assure technical efficiency, the appropriate input 
combinations, and the optimal mix and allocation of outputs." 

Since Feldstein's book, and in some cases based on it, there 
has been significant development work on resource allocation 
models (e.g., McDonald et a1. [29] ; Shigan and Gibbs [30] ) ; but 
our emphasis here is on the development of the whole control 
system, within which the resource allocation process is one com- 
ponent, albeit a major one. Another key component of a control 
system would be an index or standard for health care performance. 
The debate on this was referred to in the previous section, 
and indeed the investigation of methods of measuring the perfor- 
mance of a health care system will inevitably be a major activity 
of the research. 

The bulk of the literature on "control" lies in such fields 
as "mathematical" and "optimal" control theory; the application 
of this theory to automatic systems; its extension via econometric 
models to economic control; and in the field of financial control. 
These fields are discussed in the following paragraphs, with 
reference to their potential applicability or actual application 
to health care systems. 

4.4 Optimal Control Theory, Economics and Ecology 

The literature of optimal control theory examines the theoret- 
ical behaviour of servomechanisms* and of systenls incorporating 
these. It is closely related to engineering needs in the design 
of automatic control systems for machinery, process plant, or 
large-scale integrated manufacturing operations. Going beyond 
deterministic models, stochastic control theory includes statist- 
ically specifiable disturbances or variation, such as are necessary 
where naturally variable inputs are involved - e.g., rainfall 
inputs to a water storage and supply system. 

As such mathematical control theory was being developed in 
response to engineering needs, Wiener [36] produced a broader, 
more general view in his book: "Cybernetics: or Control and 
Communication in the Animal and the Machine." Wiener generalized 
the cybernetic, feedback and information concepts far beyond the 
fields of technology, into biological and social realms. 

With the development of computing capability and econometric 
modeling, and the constant pursuit of more successful methods 
of national economic management, it was natural that attempts 
should be made to generalize the mathematics of control theory 
to the control of a national economy. Although the time constants 
relevant to simple mechanisms might be measured in seconds, hours 
or days, there is no mathematical objection to inserting the 
months or years used in econometric data. But there are naturally 
some practical problems. 

* servomechanism: an automatic device for controlling large 
amounts of power by means of very small amounts of power and 
automatically correcting performance of a mechanism. (Webster) 



F i r s t  o f  a l l ,  t h e r e  i s  t h e  problem of  t h e  adequacy of t h e  
n o d e l  a s  a  r e p r e s e n t a t i o n  of t h e  sys t em t o  b e  c o n t r o l l e d ;  o u r  
u n d e r s t a n d i n g  o f  t h e  r e l a t i o n s h i p s  g o v e r n i n g  t h e  b e h a v i o u r  o f  
l a r g e  complex socio-economic sys t ems  i s  o r d e r s  of magni tude  
weaker t h a n  o u r  u n d e r s t a n d i n g  of  s i m p l e  machines .  Beyond t h i s ,  
t h e r e  are problems of  o b t a i n i n g  a c c u r a t e  d a t a ,  p roblems o f  computa- 
t i o n ,  problems o f  agreement  on o b j e c t i v e s ,  and problems o f  
d e f i n i n g  c o n s t r a i n t s  on t h e  a c c e p t a b l e  o r  f e a s i b l e  b e h a v i o u r  o f  
p o l i c y  i n s t r u m e n t s .  

N o n e t h e l e s s ,  t h e  p r o s p e c t  o f  a p p l y i n g  c o n t r o l  t h e o r y  t o  
economic management i s  s u f f i c i e n t l y  a p p e a l i n g  t o  have  l e a d  t h e  
U . K .  government t o  set  up a  s p e c i a l  commit tee  j u s t  t o  sOudy t h i s  
s u b j e c t .  T h e i r  r e p o r t  [ 3 7 ]  maps r e a l i s t i c a l l y  t h e  l i m i t a t i o n s  o f  
t h e  approach:  

" A p a r t  from t h e  e x i s t e n c e  o f  a model o f  t h e  eco- 
nomic sys t em,  t h e  a p p l i c a t i o n  o f  o p t i m a l  c o n t r o l  r e q u i r e s  
t h a t  t h e r e  e x i s t  agreement  a s  t o  t h e  p r e f e r e n c e s  , t h a t  
a r e  t o  gove rn  p o l i c y  c h o i c e .  I n  a d d i t i o n  t h e s e  p r e f e r -  
e n c e s  must  b e  c a p a b l e  o f  f o r m a l i z a t i o n  s o  a s  t o  con- 
s t r a i n  t h e  o p t i m a l  c a l c u l a t i o n s  made from a  model.  I 

There  are d i f f i c u l t i e s  i n  r e p r e s e n t i n g  t h e  p r e f e r e n c e s  
o f  t h e  community i n  a s u i t a b l e  way." 

" D i f f i c u l t i e s  a b o u t  d e f i n i n g  t h e  s o c i a l  w e l f a r e ,  
b e c a u s e  s o c i a l  w e l f a r e  i s  h a r d  t o  a g r e e  a b o u t ,  d o  n o t  
r u l e  o u t  t h e  p o s s i b i l i t y  o f  i n d i r e c t  b e n e f i t s  b e i n g  
o b t a i n e d  from t h e  u s e  of  o p t i m a l  c o n t r o l  methods.  
Opt imal  c o n t r o l  t h e o r y  c a n  b e  employed a t  more t h a n  one  
l e v e l  i n  t h e  p o l i c y  making p r o c e s s .  I t  c a n  b e  used  t o  
h e l p  i n  t h e  t e s t i n g  of  t h e  dynamic p r o p e r t i e s  of  eco-  
nomic models ,  t o  h i t  s p e c i f i e d  t a r g e t s  u s i n g  fewer  
s i m u l a t i o n  r u n s ,  and t o  e x p l o r e  a l t e r n a t i v e  v i ews  on 
t h e  r e l a t i v e  impor t ance  of p o l i c y  t a r g e t s .  Opt imal  
c o n t r o l  a n a l y s i s  c a n  b e  used i t e r a t i v e l y  i n  a p r o c e s s  
of  model improvement,  and t o  c a r r y  o u t  f e a s i b i l i t y  
tests which r e v e a l  t h e  c o n s t r a i n t s  t h a t  a model imposes  
on p o l i c y  c h o i c e . "  

"Some o f  t h e  e v i d e n c e  s u g g e s t e d  t h a t  t h e  weakness  
of  economic models  was a  s e r i o u s  b a r r i e r  t o  t h e  a p p l i -  
c a t i o n  of  o p t i m a l  c o n t r o l .  The Committee f e l t  t h a t  i f  
t h e  model b u i l d e r  u s e s  t h e  b e s t  model h e  c a n  g e t  t h e n  
it is  d i f f i c u l t  t o  see why h e  s h o u l d  n o t  a p p l y  o p t i m a l  
c o n t r o l  methods t o  it. I f  t h e  T r e a s u r y  p e r s u a d e s  
M i n i s t e r s  t h a t  i t s  model o f  t h e  economy i s  t h e  b e s t  
a v a i l a b l e ,  t h e n  t o  s a y  t h a t  o p t i m a l  c o n t r o l  r e s u l t s  
o b t a i n e d  from it a r e  of  no u s e ,  is  i n  e f f e c t  t o  reject 
t h e  model.  On t h e  i s s u e  a s  t o  whether  o r  n o t  t o  have  a 
model f o r  p o l i c y  making a t  a l l ,  M i n i s t e r s  and o f f i c i a l s  
n u s t  make up t h e i r  minds.  I n  any  case a t  p r e s e n t  t h e  
Commit tee ' s  v iew i s  t h a t  o p t i m a l  c o n t r o l  migh t  n o t  o n l y  
e n a b l e  a  more e f f i c i e n t  c a l c u l a t i o n  o f  a l t e r n a t i v e s  t o  
b e  c a r r i e d  o u t ,  b u t ,  more s i g n i f i c a n t l y ,  c o u l d  l e a d  t o  



a more tho rough  examina t ion  of  t h e  model i t s e l f .  Models 
i n  t h e  Uni t ed  Kingdom have  n o t  r e c e i v e d  t h e  same t e s t i n g  
and s c r u t i n y  as  t h o s e  i n  t h e  Uni ted  S t a t e s ,  a l t h o u g h  it 
must  b e  b o r n e  i n  mind t h a t  r e s o u r c e s  committed t o  t h i s  
work i n  t h e  Uni ted  Kingdom have been  on  a much smaller 
scale. A t  t h e  working l e v e l  t h e  Committee s u g g e s t s  t h a t  
t h e  u s e  of  o p t i m a l  c o n t r o l  can  c o n t r i b u t e  t o  t h e  more 
e f f i c i e n t  g e n e r a t i o n  of  p o l i c y  r u n s ,  t h e  t e s t i n g  of  t h e  
dynamic p r o p e r t i e s  of  models ,  and t h e  e x p l o r a t i o n  of  
a l t e r n a t i v e  v a l u e  judgements a b o u t  economic t a r g e t s . "  

". . .Our c e n t r a l  c o n c l u s i o n  however i s  t h a t  o p t i m a l  
c o n t r o l  t e c h n i q u e s  are a t  p r e s e n t  b e s t  looked a t  a s  
p a r t  o f  t h e  t o t a l  p rocedure  of model b u i l d i n g ,  t e s t i n g ,  
and use . "  

The c o n t r o l  o f  a h e a l t h  sys tem i s  a n  i n t e r e s t i n g  s u b j e c t  f o r  
comparison w i t h ,  on  t h e  one hand,  t h e  c o n t r o l  of a machine o r  
p h y s i c a l  sys tem;  and  on  t h e  o t h e r ,  w i t h  t h e  c o n t r o l  of  a n a t i o n a l  
economy. C l e a r l y  t h e  h e a l t h  sys tem i s  more complex and less 
p r e c i s e l y  under s tood  t h a n  a machine o r  i n t e g r a t e d  p h y s i c a l  sys tem 
( e . g . ,  a s t e e l w o r k s ) .  It i s  less  complex t h a n  t h e  t o t a l  economy, 
i n  t h e  s e n s e  t h a t  it forms o n l y  one s e c t o r  of  it. It h a s  a much 
s i m p l e r  and s tabler  envi ronment  i n  terms of p h y s i c a l  r e s o u r c e  
c o n s t r a i n t s ,  demographic change ,  s lowly-changing  t echno logy ,  and 
a budge t  which u s u a l l y  changes  o n l y  m a r g i n a l l y  from y e a r  t o  y e a r .  
But  i n  comparing " t h e  h e a l t h  system" and " t h e  economic s y s t e m w ,  
o n e  must  a p p r e c i a t e  t h a t  what  i s  normal ly  r e f e r r e d  t o  a s  " t h e  
n a t i o n a l  economy" i s  o n l y  one  p a r t  o r  one  a s p e c t  o f  " t h e  n a t i o n  
and i t s  a c t i v i t i e s " .  Economic c o n t r o l  f o c u s e s  i n  d e t a i l  on  t h e  
c o u r s e  of  a f e w  macro-economic measures ,  o v e r  t h e  n e x t  one  o r  
two y e a r s ,  w i t h  f i v e  y e a r s  as t h e  l o n g e s t  term o v e r  which economic 
model ing a t t e m p t s  any s i g n i f i c a n t  d i s a g g r e g a t i o n .  Keynes a p t l y  
summed up economis t s '  a t t i t u d e  t o  t h e  l o n g e r  t e r m  w i t h  h i s  much- 
quo ted  remark,  " I n  t h e  l o n g  r u n ,  w e  are a l l  dead" .  Such a remark ,  
i f  made by a  H e a l t h  S e r v i c e  o f f i c i a l ,  would b e  l i a b l e  t o  c a u s e  
some c o n c e r n ,  as s u g g e s t i n g  a n  u n a c c e p t a b l e  i n d i f f e r e n c e  t o  t h e  
a b i l i t y  of  t h e  H e a l t h  S e r v i c e  t o  d e f e r  t h e  d a t e  and a m e l i o r a t e  
t h e  manner of  o u r  d e p a r t u r e .  

The p e r s p e c t i v e  of  t h e  H e a l t h  S e r v i c e  h a s  t h u s  t y p i c a l l y  t o  
b e  much l o n g e r  t h a n  t h a t  o f  t h e  n a t i o n ' s  economic managers ,  
whether  o r  n o t  t h e y  u s e  c o n t r o l  t h e o r y .  The demographic p r o j e c -  
t i o n s  of  p o p u l a t i o n ,  which r u n  s e v e r a l  d e c a d e s  ahead ,  may b e  as 
r e l e v a n t  t o  c u r r e n t  s t r a t e g i c  p l a n n i n g  as t h e  l i k e l y  b u d g e t  l e v e l s  
f o r  t h e  n e x t  f i v e  y e a r s .  For  even i f  t h e  b u d g e t  were d r a m a t i c a l l y  
a l t e r e d ,  t h e  n a t u r e  of  t h e  problem o f  m a i n t a i n i n g  community 
h e a l t h  would b e  unchanged,  a l t h o u g h  t h e  means f o r  do ing  it were 
c o n s t r a i n e d .  

The " c o n t r o l "  of  a  community 's  h e a l t h  is  more c l o s e l y  a k i n  
t o  t h e  management of a n  ecosys tem,  i n  t e r m s  o f  i t s  t i m e  c o n s t a n t s .  
C e r t a i n l y  t h e r e  w i l l  e x i s t  t h e o r e t i c a l  problems and p r a c t i c a l  
s o l u t i o n s  i n  s u c h  c o n c e r n s  as  f o r e s t  management, t h e  c o n t r o l  of  



f i s h  s t o c k s ,  o r  t h e  c o n s e r v a t i o n  of t i g e r s .  However, t h e  o b j e c -  
t i v e s  o f  management i n  t h e s e  sys t ems  a r e  remote  from t h o s e  of  a  
n a t i o n a l  h e a l t h  and w e l f a r e  s e r v i c e .  I t  migh t  t h e r e f o r e  s e e m  
u n l i k e l y  t h a t  much e x p e r t i s e  c o u l d  b e  t r a n s f e r r e d  from t h e  
l i t e r a t u r e  o f  e c o l o g i c a l  c o n t r o l  t o  t h e  day-to-day management 
problems of a  h e a l t h  s e r v i c e .  But  t h e  p o s s i b i l i t y  s h o u l d  n o t  
b e  r u l e d  o u t ;  and i f  t h e r e  a r e  commona l i t i e s ,  e - g . ,  a t  t h e  l e v e l  
o f  sys t em d e s c r i p t i o n ,  t h e  f i r s t  p o i n t  a t  which t h e y  m i g h t  f i n d  
a p p l i c a t i o n  would p robab ly  be i n  s t r a t e g i c  p l a n n i n g  and c o n t r o l .  
The p o s s i b i l i t y  is  s t r o n g l y  i n d i c a t e d  by c o n s i d e r i n g  t h e  c a t e g o -  
r i e s  o f  c o n t r o l  s t r a t e g y  i d e n t i f i e d  by W a l t e r s  and H i l b o r n  [38] 
i n  t h e i r  r ev iew o f  e c o l o g i c a l  management: 

( a )  non-adapt ive  (one-shot  dec is ion-making)  

( b )  p a s s i v e  a d a p t i v e  ( l e a r n i n g  by e x p e r i e n c e )  

( c )  a c t i v e  a d a p t i v e  ( d e l i b e r a t e  s t i m u l a t i o n  of l e a r n i n g  
o p p o r t u n i t i e s ) .  

T h i s  c a t e g o r i z a t i o n  h a s  s t r i k i n g  s i m i l a r i t i e s  t o  t h e  c o n t r o l  
sys tems whose d e s c r i p t i o n  is  developed  i n  4.6 below. One migh t  
a l s o  n o t e  t h e  n a t u r a l  " l e a r n i n g  o p p o r t u n i t y "  which i s  p r o v i d e d  
by t h e  e x i s t e n c e  i n  England and Wales o f  15 autonomous r e g i o n a l  
h e a l t h  a u t h o r i t i e s .  

4.5 F i n a n c i a l  C o n t r o l ,  The " C y b e r n e t i c "  Model, and i t s  
L i m i t a t i o n s  

Turn ing  t o  f i n a n c i a l  c o n t r o l ,  t h i s  h a s  t h e  l o n g e s t  h i s t o r y ,  
and i t s  p r a c t i c e  i s  v e s t e d  i n  a  p r o f e s s i o n  r e l a t i v e l y  i s o l a t e d  
from t h e  more s c i e n t i f i c  d i s c i p l i n e s  o f  ma themat i c s ,  e n g i n e e r i n g  
o r  economics.  N o n e t h e l e s s ,  t h e  b a s i c  c o n c e p t u a l  model of  b u d g e t a r y  
o r  f i n a n c i a l  c o n t r o l  i s  i d e n t i c a l  t o  t h e  s i m p l e s t  f eedback  l o o p  
o f  c y b e r n e t i c s ,  a s  p o i n t e d  o u t  by ~ o f s t e d e  (1968) [ 3 9 ] ,  from whom 
t h e  f o l l o w i n g  q u o t a t i o n  and f i g u r e  a r e  t a k e n :  

"The e s s e n c e  o f  t h i s  c o n t r o l  p r o c e s s  i s  t h e  n e g a t i v e  
feedback  c o n n e c t i o n  l e a d i n g  from measurement and compari-  
son  w i t h  s t a n d a r d  t o  a  compensat ing i n t e r v e n t i o n .  Now 
t h i s  is e x a c t l y  what o r g a n i z a t i o n a l  c o n t r o l  sys tems 
t r y  t o  do .  I n  o u r  c a s e  of  t h e  budge t ,  a  s t a n d a r d  is 
s e t ;  p e r i o d i c a l l y ,  t h e  per formance  of t h e  p r o c e s s  i s  
measured and compared t o  t h e  s t a n d a r d ;  v a r i a n c e s  a r e  
r e p o r t e d  back  t o  t h e  budge tee ,  who i s  supposed t o  
i n t e r v e n e  t o  compensate  f o r  t h e s e  v a r i a n c e s ,  s o  t h a t  
t h e  n e x t  measurement o f  per formance  w i l l  m e e t  t h e  
s t a n d a r d  a g a i n . "  

H o f s t e d e ' s  r e s e a r c h ,  on which h i s  1968 book [39] was b a s e d ,  
l e d  him t o  c r i t i c i s e  t h e  narrow view o f  c o n t r o l  sys t ems  i m p l i e d  
by F i g u r e  6.  Not o n l y  had it o p e r a t i o n a l  sho r t comings ,  b u t  it 
s imply  d i d  n o t  r e p r e s e n t  a n  a c c u r a t e  view o f  what a c t u a l l y  happens 
i n  a  r e a l  o r g a n i z a t i o n .  I t  was t y p i c a l l y  u n i - d i s c i p l i n a r y  i n  
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outlook, ignoring behavioural or psychological factors; with 
these, he developed a much fuller view of the process of budgetary 
control. His recommendations took much fuller account of the 
potential of the budget system as a motivating tool, and were 
designed to give full scope to this. Concepts of "games" and 
the provision of a "tolerance range" (rather than a single target) , 
within which the individual has some scope to "play"b were 
central to his recommendations. 

$ 
Input 

The simple model of Figure 6 came under attack from an 
independent direction, and with a number of illuminating insights, 
in Sutherland's 1975 article [ 4 0 ] ,  "System Theoretic Limits on 
the Cybernetic Paradig.m It. He summarized the structural components 
and operational logic of the servocontrol system as in Figure 71 
and listed six essential attributes: 

UNIT 
PROCESS b 

Output 

1. There is some process we wish to control. 

2. Preselected critical parameters of the process are to' 
be constantly monitored. 

3. These values are passed to a comparator, which 
ascertains whether they are tolerable. 

4 .  If the values are outside tolerable linits, a decision 
is triggered, to initiate action. 

5. The departure from tolerance limits is compared with 
a set of pre-programmed error correction routines, 
which may provide a suitable automatic response. 

6. Failing this, the automaticity breaks down, and 
reference is required to an external agency with a 
wider or open-ended range of response possibilities. 

Sutherland points out that "under the servo concept, organiza- 
tional administration becomes equivalent to organizational 
control". In exploring the limits of applicability of the servo 
concept, he concludes: 
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"The efficiency of the servocontrol modality in 
reducing the frequency, magnitude and duration of 
errors will be directly related to: (1) the frequency 
or period of sensing operations directed at critical 
process parameters; (2) the sensitivity or resolution 
power of the sensors themselves; (3) the speed and 
precision with which the arithmetic or logical com- 
parator operations are performed; (4) the range of 
departures from planned or desired performance 
parameters for which we have pre-programmed solution or 
rectification routines to be automatically implemented 
by the servocontrol system; (5) the extent to which 
pre-programmed error correction routines exhaust the 
departures from planned or desired performance param- 
eter which might occur; (6) the inherent efficiency of 
the pre-programmed error correction routines themselves; 
and (7) the probability of error associated with the 
performance of the servocontrol system itself, e.g., 
the extent to which it is effectively deterministic. 
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Clearly, all of these properties will in turn depend on 
the characteristics, both structural and dynamic, of 
the process or system which we are attempting to 
control via the servomodality." 

Characteristics (4) and (5) are critical in classifying the 
systems to which the servocontrol concept is applicable. At one 
extreme, there are mechanistic, deterministic systems which barely 
require control. Moving through mildly stochastic systems towards 
increasingly complex, ill-defined or unpredictable systems, the 
efficiency of the servomodality decreases precisely because we 
must expect a decrease in the ratio of pre-identifiable to unex- 
pected errors. What are the conclusions for monitoring of such 
systems? Sutherland suggests the nature of the changes, and the 
required response: 

"System or process state changes generally occur in 
either of two ways: (a) through the introduction of 
essentially new state variables, e.g., structural 
determinants, during some interval of interest; 
(b) by the introduction of significant alterations 
in the quality of the relationships among system or 
process components. Thus, when we try to apply the 
servocybernetic approach to systems or processes 
approaching the organic ideal type, the demands on the 
control system increase radically and rapidly. Among 
these sdemands we find: (a) the need to monitor several 
or many different state variables and to collect 
estimates on them with great frequency; (b) the need 
to monitor coefficient or relational values among the 
state variables in addition tc parameter values; 
(c) the tolerable process limits will represent 
complex functions rather than single parameter values 
such that the comparator process will be comparing 
states rather than the numerical values; (d) hence, 
any routine error corrections we pre-program will 
represent complex state shifts rather than simple 
process parameter changes, e-g., a significant 
tendency toward snow might result in a shift from 
land to air transportation, a shift with extremely 
wide ramifications. " 

As with the other disciplinary approaches (control theory, 
econometrics, etc.) it is not imme.diately obvious where one 
should place a health care system, or a regional health 
authority, on the spectrum from simple deterministic to complex, 
rapidly changing and open-ended. It is complex and multivariate, 
open-ended in the long run but not the short, and relatively 
slowly changing. But items (b) and (c) in the last quotation 
from Sutherland would seem relevant. 

Hofstede [41] (1975) has drawn on Sutherland as a vindica- 
tion of his own earlier workr as a demonstration of the "poverty 
of management control philosophy," and as an explanation of its 
general inapplicability to a large and important class of 
systems. He states: 



" A l l  c y b e r n e t i c  models of  c o n t r o l  have t o  assume t h a t :  

1 .  There  i s  a  s t a n d a r d ,  co r respond ing  t o  e f f e c t i v e  
and e f f i c i e n t  accomplishment of  t h e  o r g a n i z a t i o n ' s  
o b j e c t i v e s .  

2. Ac tua l  accomplishment  can  be  measured. 

3 .  When s t a n d a r d  and measurement a r e  compared and 
v a r i a n c e  i n f o r m a t i o n  i s  f e d  back ,  t h i s  i n f o r m a t i o n  
can  b e  used t o  i n t e r v e n e  i n  t h e  p r o c e s s  s o  a s  t o  
e l i m i n a t e  unwanted d i f f e r e n c e s  between measurement 
and s t a n d a r d  f o r  t h e  n e x t  round.  

I n  many o r g a n i z a t i o n a l  s i t u a t i o n s ,  however, one  o r  more 
o f  t h e  t h r e e  above-mentioned b a s i c  a s sumpt ions  a r e  n o t  
j u s t i f i e d :  s t a n d a r d s  do n o t  e x i s t ,  accomplishment  is  
n o t  measurab le ,  feedback i n f o r m a t i o n  canno t  b e  used.  
T h i s  is  i n  p a r t i c u l a r  t h e  c a s e  f o r  ... a l l  n o n - i n d u s t r i a l  
o r g a n i z a t i o n s ,  such a s  s c h o o l s ,  h o s p i t a l s  and p u b l i c  
b o d i e s .  " 

Hofs tede  c l a i m s  t h a t  misconceived a t t e m p t s  h a v e  been z a d e  
t o  a p p l y  t h e  c y b e r n e t i c  model beyond i t s  p r o p e r  l i m i t s ,  c i t i n g  
PPBS ("Planning-Programming-Budeting-System") and MBO ("Manage- 
ment by o b j e c t i v e s " )  a s  p o s s i b l e  examples of  consequen t  f a i l u r e .  
H i s  c o n c l u s i o n s  on " a l t e r n a t i v e s  t o  management c o n t r o l  i n  non- 
c y b e r n e t i c  s i t u a t i o n s "  are t h e  s h o r t e s t  p a r t  o f  h i s  p a p e r ,  and 
t h e  key s e c t i o n  i s  a s  f o l l o w s :  

"The e s s e n c e  of  t h e  non-cyberne t i c  s i t u a t i o n s  i s  t h a t  
t h e y  a r e  p o l i t i c a l ;  d e c i s i o n s  a r e  based on n e g o t i a t i o n  
and judgment. D e c i s i o n s  o f t e n  d e a l  w i t h  p o l i c i e s .  The 
main i n g r e d i e n t s  i n  p o l i c y  a r e  n o t  r a t i o n a l  e l e m e n t s  b u t  
v a l u e s ,  which may d i f f e r  from person  t o  p e r s o n ,  and 
norms, which a r e  s h a r e d  w i t h i n  g roups  i n  s o c i e t y  b u t  
v a r y  o v e r  t i m e  and from group t o  group.  ( V i c k e r s  [ 4 2 ] ,  
1973, ch.  1 1 ) .  I t  makes l i t t l e  s e n s e  t o  speak of c o n t r o l  
p r o c e s s e s  h e r e ;  it does  make s e n s e  t o  speak o f  a  c o n t r o l  
s t r u c t u r e ,  t a k i n g  i n t o  a c c o u n t  t h e  power p o s i t i o n s  of  
t h e  v a r i o u s  p a r t i e s  i n  t h e  n e g o t i a t i o n s .  Once r e s o u r c e s  
a r e  a l l o c a t e d ,  t h e r e  i s  no a u t o m a t i c  feedback on t h e  
e f f e c t i v e n e s s  of  t h e i r  u s e ;  t h e  o n l y  c o n t r o l s  p o s s i b l e  
a r e ,  whether  t h e  r e s o u r c e s  a r e  r e a l l y  s p e n t  and i f  no 
funds  w e r e  embezzled. Beyond t h a t ,  it i s  a  m a t t e r  of  
t r u s t  i n  t h o s e  i n  c h a r g e  of  c a r r y i n g  o u t  t h e  programs; 
t h e  r e a l  c o n t r o l  t a k e s  p l a c e  th rough  t h e  a p p o i n t i n g  o f  
a  pe r son  t o  a  t a s k .  A c t i v i t i e s  once d e c i d e d  upon w i l l  
t e n d  t o  p e r p e t u a t e  themse lves ;  c o r r e c t i v e  a c t i o n s  i n  
t h e  c a s e  of i n e f f e c t i v e  o r  i n e f f i c i e n t  a c t i v i t i e s  a r e  
n o t  a u t o m a t i c a l l y  produced by t h e  c o n t r o l  sys tem b u t  
a s k  f o r  a  s p e c i f i c  e v a l u a t i o n  s t u d y ;  d e c i d i n g  upon 



such a study is in itself a political act which may 
upset an established balance of power." 

4.6 From "Feedback" to "Feedforward": Extending the 
Cvbernetic Model 

We have described the views of Sutherland and Hofstede at 
some length partly as a good rgsumg of the cybernetic model of 
control and its applicability, and partly as a starting point for 
a fresh examination of monitoring and control over long time- 
scales in public service organizations. For Hofstede's analysis 
and conclusions seem to us to ignore significant possibilities 
for well-structured and appropriate control procedures, based on 
the concept of "feedforward" control. He mentions this in 
passing, but dismisses it because it "assumes that interventions 
are programmable in advance as a known function of environmental 
disturbances: a condition which is unlikely to be fulfilled in 
most management control situations. " 

We take issue with this view, particularly in the context 
of a health authority, but our criticism would have some validity 
also in the context of industrial strategic planning. In a very 
real sense, the "environment" of a health care system comprises 
the client population it is designed to serve; who may equally 
be veiwed as potential "inputs" to the health care system. About 
these inputs, a great deal of information is known, at least at 
an aggregate, statistical level - demographic forecasts, morbidity 
statistics - and there is at least some understanding of what 
types of treatment and resources will be appropriate in broad 
terms when the predicted case-loads materialize. If the elderly 
population is going to increase, we prepare to increase geriatric 
care, nursing homes, etc.; if the birth rate is falling, we 
reduce the capacity of the maternity wards and teacher-training 
colleges. Such examples are evidently appropriate cases for the 
application of feedforward control, as shown in its simplest form 
in Figure 8; and in practice any forward planning based on fore- 
casts is in fact a form of feedforward control. 

Figure 8 FEEDFORWARD SYSTEM: BASIC LOOP 
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Thus t h e  t h e o r e t i c a l  c a s e  developed by S u t h e r l a n d ,  i n d i c a t i n g  
t h e  growing i n e f f i c i e n c y  of  t h e  c y b e r n e t i c  c o n t r o l  model when 
f a c e d  w i t h  s i t u a t i o n s  of  i n c r e a s i n g  u n c e r t a i n t y ,  i s  q u i t e  a l t e r e d  
i f  w e  have a t  l e a s t  p a r t i a l  knowledge of  t h e  d e v i a n t  i n p u t  v a l u e s  
i n  advance o f  t h e  p r o c e s s  a c t i o n .  S u f f i c i e n t l y  i n  advance ,  t h a t  
is ,  t o  e n a b l e  a n t i c i p a t o r y  a c t i o n  t o  b e  i n i t i a t e d .  

The emphasis  s h i f t s  t o  t h e  a b i l i t y  t o  u s e  e f f e c t i v e l y  t h e  
advance i n f o r m a t i o n ;  and t h i s  r e q u i r e s  a  t h e o r e t i c a l  model o f  t h e  
r e l a t i o n s h i p s  l i n k i n g  t h e  p r o c e s s  s e t t i n g s ,  t h e  c h a r a c t e r i s t i c s  
of t h e  i n p u t s ,  and t h e  r e s u l t i n g  o u t p u t s .  The v a l i d i t y  of t h i s  
model becomes t h e  c e n t r a l  q u e s t i o n .  F i g u r e  9 i l l u s t r a t e s  t h e  
r o l e  which feedback c o n t i n u e s  t o  have i n  check ing  and m a i n t a i n i n g  
t h e  a c c u r a c y  of t h i s  model. R e l a t i o n s h i p s  obse rved  i n  comparable 
s i t u a t i o n s  e l s e w h e r e  may a l s o  b e  i n c o r p o r a t e d  i n  t h e  sys tem,  
p r o v i d i n g  a n  independen t ,  e x t e r n a l  s t a n d a r d  f o r  comparison;  t h e  
15  r e g i o n s  o f  t h e  U . K .  c r e a t e  c o n s i d e r a b l e  p o t e n t i a l  f o r  mutual  
l e a r n i n g .  

F i g u r e  9 FEEDFORWARD CONTROL SYSTEM WITH FEEDBACK CHECK 
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It is instructive to compare Figures 2, 3, 8 and 9. If in 
Figure 2 ,  "Environment Forecast" is viewed as "Measurement of 
Input", then the "Corporate Plan", and the cycle of its revisions, 
correspond to the "Setting" of the "Process", The setting is 
spelt out in greater detail of resource and operating policy 
modifications in Figure 3. This setting is designed to cause a 
certain "PredictGd Output" (Figure 9), corresponding to the 
"Corporate Objectives" (Figure 2) or scheduled targets (Figure 3). 

As was pointed out in the first paragraph of 2.2, Figures 2 
and 3 represent only the plan formulation process. Figure 9 
replicates this in the basic feedforward loop, but has in 
addition a control loop to check the correctness of the model. 
The single arrow running from "Comparator" to "Theoretical Model" 

- 

is itself an over-simplification. The adaptive, or learning 
capability, by which the theoretical model is automatically 
revised to follow changing circumstances, is more fully elaborated 
in Figure 10. As shown in Figure 10, there could be several 
explanations for a discrepancy, each requiring different adminis- 
trative action; in the absence of the measurement and identifica- 
tion mechanisms, no action may follow at all. 

It is the strength of the system illustrated in Figures 9 
and 10 that it can in principle be implemented in any setting, 
no matter how weak the initial data base. In theory, it could 
be inoperable if the input was unpredictable in even a statistical 
sense, or if the relationships between "processn, "input" and 
"output" were changing at magnitudes and frequencies greater 
than the adaptive meahanism could keep pace with; but in the 
context we are discussing, this seems unlikely. It does in fact 
replicate - with the addition of anticipatory capability - the 
homeostatic or "ultrastable" system which Ashby [43] (1 952) 
showed to be basic to all living systems. It is closely similar 
to the "adaptive management system" of Ackoff [20] (1970) ; the 
common "Double feedback loop" is discussed by Cantley [44,45] 
(1970, 1973). 

The strategy formulation process described previously was 
attributed in its basic conceptual structure to Ansoff [171, and 
it is of interest to consider his approach (as described in 
"Corporate Strategy", 1965) as the basic loop of feedforward 
control. His own summary says: 

"Our final result is what nay be called a 'theory of 
strategic decisions1. It is built on a series of 
concepts: objectives (attributes, priorities and 
goals), strategy (product-market scope, growth vector, 
synergy, competitive advantage), present position 
(measured by forecasts), capabilities (measured by 
the competence profile), and synergy (measured by 
superposition of profiles). Strategy is viewed as an 
'operator' which is designed to transform the firm 
from the present position to the position described by 
the objectives, subject to the constraints of the 
capabilities and the potential." 



Figure 10 DETAIL OF CONTROL LOOP INSTIGATED BY COMPARATOR 
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W e  p ropose  t o  modify t h i s ,  w i t h  t h e  c o n t e x t  o f  t h e  p u b l i c  s e r v i c e  
o r g a n i z a t i o n  i n  mind, by v iewing t h e  "envi ronment"  a s  t h a t  which 
i s  t o  b e  p rocessed :  t h e  h e a l t h  of t h e  community i s  t o  be  improved 
( r e l a t k v e  t o  what  it would be  i n  t h e  absence  of  h e a l t h  c a r e ) ,  by 
t h e  u s e  of t h e  h e a l t h  c a r e  p r o c e s s .  The fundamenta l  d i f f e r e n c e  
i s  t h a t  Ansoff t r e a t s  t h e  f i r m  a s  an  e n t i t y  i n  p r i n c i p l e  indepen- 
d e n t  and mobi le ,  s e e k i n g  t o  t r a n s f o r m  i t s e l f  t o  a  more f a v o u r a b l e  
p o s i t i o n  ( i n  t e r m s  of  product-market  s e c t o r s )  i n  t h e  g e n e r a l ,  
open-ended envi ronment  ( e x p l o i t i n g  i t s  " p l a c i d ,  c l u s t e r e d "  and 
a l l o w i n g  f o r  i t s  " d i s t u r b e d ,  r e a c t i v e "  c h a r a c t e r i s t i c s ,  t o  u s e  
t h e  env i ronmenta l  taxonomy of Emery and ' r r i s t  [ 4 6 ] ) .  By c o n t r a s t ,  
a  h e a l t h  a u t h o r i t y ' s  p o s i t i o n ,  i t s  g e o g r a p h i c a l  boundary and i t s  
r e s p o n s i b i l i t i e s ,  a r e  s t a t u t o r i l y  f i x e d  ( though it i s  i n t e r e s t i n g  
t o  n o t e  t h a t  t h e r e  may b e  some a t t e m p t s  t o  s h u f f l e  away f r o n  
p a r t s  of t h e s e  - " p a s s i n g  t h e  b u c k " ) .  I t s  d u t y  i s  t o  t r a n s f o r m  
n o t  i t s e l f  b u t  t h e  h e a l t h  of  t h e  p o p u l a t i o n  - t h e  changes  i n  i t s  
own i n s t r u m e n t s  b e i n g  i n c i d e n t a l  - however t h e  h e a l t h  problems 
may change and e v o l v e .  The d i f f e r e n c e  i s  a s  fundamenta l  a s  t h a t  
between a  nomadic and a n  a g r i c u l t u r a l  p a t t e r n  o f  human a c t i v i t y ;  
I l j 'y  s u i s ,  j ' y  r e s t e " .  

The view of  envi ronment  a s  t h e  o b j e c t  r a t h e r  t h a n  t h e  
c o n t e x t  of p l a n n i n g  was f o r m u l a t e d  by Ozbekhan [I91 (1969) , b u t  
w i t h o u t  e l a b o r a t i n g  the i m p l i c a t i o n s  f o r c o n t r o l :  

"e ' P l a n n i n g '  c a n  b e  d e f i n e d  i n  i t s  g r e a t e s t  g e n e r a l i t y  
a s  a  f u t u r e - d i r e c t e d  d e c i s i o n  p r o c e s s .  

- The fundamenta l  c h a r a c t e r i s t i c  of t h i s  p r o c e s s  
i s  t h a t  it i s  c o n s c i o u s  and r a t i o n a l .  

- It r e p r e s e n t s  a c t i n g  on some o b j e c t ,  d e f i n e d  a s  
envi ronment .  Such a c t i o n  i s  under taken  f o r  t h e  
purpose  o f  e f f e c t i n g  changes  i n  t h e  envi ronment .  

e Plann ing ,  t h e r e f o r e  can  b e  s a i d  t o  i n c l u d e  t h e  
f o l l o w i n g :  (1) p e r c e p t i o n  of  t h e  envi ronment ;  
(-2) d e f i n i t i o n  of  t h e  purpose  of t h e  changes  one 
wishes  t o  e f f e c t  i n  t h e  environment;  ( 3 )  d e s i g n  of  
t h e  a c t s  whereby t h e  envi ronment  w i l l  b e  a l t e r e d . "  

An i n t e g r a t e d  v iew o f  a d a p t i v e  p l a n n i n g  and c o n t r o l ,  c o n s i s t e n t  
w i t h  t h e  above a n a l y s i s ,  i s  t h a t  o f  Ackoff 1471 ( 1 9 7 4 ) ,  i n  which 
t h e  d iagram of  t h e  " a d a p t i v e - l e a r n i n g  c o n t r o l  system" h a s  b a s i c  
s i m i l a r i t i e s  t o  o u r  F i g u r e  9. P a r t i c u l a r l y  i n t e r e s t i n g  i s  t h e  
"symptom and presymptom i d e n t i f i c a t i o n , "  which i s  p r e c i s e l y  
what i s  i m p l i e d  by t h e  measurement p r o c e s s  i n  " feedforward  
c o n t r o l " .  

4.7 Shor tcomings  and P r o p o s a l s  

I n  t h e  absence  o f  f o r m a l  c o n t r o l s ,  t h e  p r i n c i p a l  s ' a feguard  
t h a t  a p u b l i c  service o r g a n i z a t i o n  i s  p r o p e r l y  and e f f e c t i v e l y  
p u r s u i n g  t h e  ends  f o r  which it was c r e a t e d  l ies  i n  t h e  i n t e g r i t y  



and p r o f e s s i o n a l  s t a n d a r d s  of t h e  s t a f f .  There  e x i s t s  i n  some 
c o u n t r i e s  t h e  i n s u l t i n g  b u t  widespread b e l i e f  t h a t  t h e  i n t e g r i t y  
and p r o f e s s i o n a l i s m  of  i n d i v i d u a l s  engaged i n  i n d u s t r y  and 
commerce i s  much lower t h a n  t h a t  of  p u b l i c  s e r v i c e  employees. 
T h i s  b e l i e f  i s  f e d  by t h e  e x i s t e n c e  of  s t a t u t o r y  c o n t r o l s  on t h e  
behaviour  of  companies,  g r a d u a l l y  developed ove r  a  c en tu ry  o r  
more i n  response  t o  e v i d e n t  need. These c o n t r o l s  r e q u i r e  n o t  
on ly  t h e  p u b l i c a t i o n  of  e x t e n s i v e  i n fo rma t ion  ( a s  i n  t h e  annua l  
r e p o r t  and a c c o u n t s ) ,  b u t  t h e  independent  checking and c e r t i f i c a -  
t i o n  of t h e s e  accoun t s  by a u d i t o r s .  The b e l i e f  i s  r e i n f o r c e d  by 
t h e  o c c a s i o n a l  s c a n d a l s  t h e s e  checks  r e v e a l ,  o r  more o f t e n  f a i l  
t o  r e v e a l  u n t i l  t o o  l a t e .  

I n  s p i t e  of t h e s e  checks  on behav iour ,  modern management 
l i t e r a t u r e  shows i n c r e a s i n g  p reoccupa t ion  w i t h  f a i l u r e s  o f  
s t r a t e g i c  p e r c e p t i o n ,  o r  o f  i nadequa t e  o r  i n a p p r o p r i a t e  s t r a t e g i c  
response .  

I n  t h e  p u b l i c  s e r v i c e  s e c t o r ,  whi le  a t  t h e  b a s i c  l e v e l  o f  
c o n t r o l l i n g  f lows  o f  money t h e r e  e x i s t  t h e  u s u a l  p rocedures  f o r  
p r even t i ng  m i s a p p r o p r i a t i o n ,  t h e r e  a r e  ample grounds  f o r  doubt ing 
whether  c o n t r o l s  r e l a t i n g  t o  o v e r a l l  purposes  a r e  s o  w e l l -  
developed a s  i n  i n d u s t r y  and commerce: p a r t l y  because  t h e  
purposes  a r e  t h e n s e l v e s  more d i f f i c u l t  t o  d e f i n e .  While p ro f e s -  
s i o n a l i s m  and i n d i v i d u a l  s t a n d a r d s  a r e  impor t an t ,  t h ey  do n o t  
p r even t  t h e  hones t  and d e d i c a t e d  p u r s u i t  o f  purposes  which can  
d i v e r g e  from t h e  p roper  o b j e c t i v e s .  I n s t i t u t i o n a l  aggrandisement ,  
p r o f e s s i o n a l  s c i e n t i f i c  i n t e r e s t s ,  p r e f e r e n c e  f o r  more congen i a l  
t y p e s  of work, a r e  a l l  m o t i v a t i o n s  which can l e a d  t o  a  s h i f t  
o f  p r i o r i t i e s  and r e s o u r c e s  w i t h i n  an o r g a n i z a t i o n ' s  a c t i v i t i e s ,  
w i thou t  producing any obv ious  d i s t o r t i o n s  o r  i m p r o p r i e t i e s .  

To i l l u s t r a t e  from a n o t h e r  f i e l d  how widespread can  b e  t h e  
tendency f o r  s t r a t e g i c  achievement t o  wander, anmoni tored ,  from 
i t s  o r i g i n a l  o b j e c t i v e s ,  one  might  c i t e  B r i t i s h  expe r i ence  w i t h  
land-use  p o l i c y  s i n c e  t h e  1947 Town and Country Planning A c t .  
Coleman [48] w r i t e s :  

"Land-use p l ann ing  was t h e  on ly  t ype  of  p lann ing  
mentioned i n  t h e  1947 A c t ,  and p l a n n e r s  w e r e  expec ted  
t o  moni tor  t h e  r e s u l t s  of t h e i r  d e c i s i o n s  by producing 
up-to-date land-use maps every  f i v e  y e a r s .  Th i s  t hey  
have s i g n a l l y  f a i l e d  t o  do,  and it was n o t  u n t i l  t h e  
mapping vacuum was f i l l e d  by t h e  Second Land U t i l i z a -  
t i o n  Survey t h a t  it became p o s s i b l e  t o  make any o b j e c t i v e  
assessment  o f  how f a r  land-use p lann ing  ha s  achieved i t s  
aims. 

... a  number of sample r e su rveys  have been i n i t i a t e d  
i n  f i f t e e n  c o u n t i e s ,  and t h e  i n i t i a l  r e s u l t s  a r e  
d i s t i n c t l y  d i s cou rag ing .  Whi l s t  some a r e a s  a r e  s t i l l  
a t t emp t ing  t o  implement C l a s s i c a l  P lann ing ,  o t h e r s  have  
abandoned a l l  p r e t e n c e  o f  doing s o  and a r e  a c t i v e l y  
a b e t t i n g  a  r e v e r s i o n  t o  'Lemmings Rule ' . " 



Some answers to this "quis custodiet" problem lie in the 
press; in informed public comment; and, in the U.K., in the 
newly created "Community Health Councils". The effectiveness of 
these bodies depends on the availabi ity of reliable and pertinent 
information, and it is to be hoped a k d expected that the CHCs 
will have a strong interest in the creation and maintenance of 
an effective monitoring system. Their creation reflects a percep- 
tion, by the architects of the reorganization, of the need 
discussed above; but the councils do not themselves constitute 
a method or process. In the following paragraphs, we develop 
further both some perceptions of the public policy control 
problem, and of proposals for its solutions. 

One of the most basic questions to be asked of any public 
policy involving large and continuing expenditure is this: what 
level of expenditure, or proportion of the total, should be 
devoted to checking on or researching into the effectiveness of 
implementation of the policy, and the correctness of the assump- 
tions on which the policy and related plans were based? If the 
question is not asked, there is ample reason to suppose that the 
amount so spent will be too small, rather than too large; and 
because it is too small, the likely consequence is of misallocated 
or ineffectual expenditure of resources an order of magnitude 
greater than the cost of their identification and prevention. 

Anthony and Herzlinger [ 3 2 ]  refer to a "tradition of inade- 
quate management controls" as one of the "key characteristics" 
of nonprofit organizations, and substantiate this strong state- 
ment by U.S. experience: 

"Barriers to Progress 

Since the Federal government lacks the semi- 
automatic control that is provided by the profit 
mechanism, it needs a good management control system 
even more than a business does. Why has the government 
lagged so far behind? There seem to be three principal 
explanations. First, for many years, there was a 
prevalent attitude to the effect that the differences 
between government and business were such that govern- 
ment could not use the management control techniques 
developed by business. Articles to this effect written 
by eminent authorities appeared as recently as the 1950s, 
and this attitude continues to be implicit in some 
texts on government accounting. Second, the Congress, 
and particularly the House Committee on Appropriations, 
having become throughly accustomed to a certain budget 
format, is reluctant to shift to a new format; because 
of the importance of the budget, this affects the 
whole management control system. In part, this reluc- 
tance is based on simple inertia; in part it reflects 
a suspicion - an unwarranted suspicion - that the change 
is an attempt by the Executive Branch to 'put something 
over' on the Legislative Branch. Third, many career 
officials appreciate the fact that a good management 
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Budget and the Congress. They are not anxious that 
outside agencies have access to the new and better 
information. (It is interesting to note the contrast 
between the second and third reasons.) 

Other Nonprofit Organizations 

In general - and there are numerous exceptions to 
each of the following statements - state and municipal 
governments have even poorer management control systens 
than does the Federal government. The two largest 
classes of other non2rofit organizations - health care 
and education - until recently had poor management 
control systems. Hospital systems, under the impetus 
of Medicare and in response to widespread criticism of 
skyrocketing prices, have been improving rapidly, 
although resistance to modern budgeting practices 
continues in many of them. Colleges and universities, 
led by certain state universities, also are making 
rapid improvements, although they have a long way yet 
to go. Public schools generally use a system developed 
under the auspices of the U.S. Office of Education; 
although recently revised, it continues to be an 
antiquated system. Religious organizations generally 
have only rudimentary control systems, although there 
are important exceptions." 

Ackoff, in giving the outline specification already referred 
to [ 2 0 j  for an adaptive coiltrol system, refers to the problems 
associated with building flexibility and adaptive capability into 
purposeful systems; and to the work of Donald Schon. Schon's work 
[49] based on extensive experience of U.S. Federal Government 
programs and some of the American health and welfare organiza- 
tions, is a valuable illustration of the various potential forms 
and ways in which such systems can fail; failing not only to 
achieve their objectives, but even to pursue them or define them 
correctly. It serves as a useful starting point for our consider- 
atilon of possible shortcomings of a monitoring and control system; 
and for seeing how far the U.K.'s health service reorganization 
is designed or is likely to avoid these shortcomings. 

In his description of how institutions react to strategic 
change, Schon uses the term "dynamic conservatism" for the 
property of resistance to change. It is not merely inertia, but 
a tendency to fight to remain the same. He describes how in the 
U.S.A., institutions for the treatment or rehabilitation of the 
blind have failed to adapt to the changing characteristics of 
their client population, and yet have maintained their traditional 
mode of operation, by such "instruments" as the following: 





p o l i c y .  L o c a l i t i e s  l e a r n  t o  b e a t  t h e  system. Govern- 
ment t e n d s  t o  bury  f a i l u r e  o r  t o  l e a r n  from it o n l y  i n  
t h e  s e n s e  of v e e r i n g  away from it. E v a l u a t i o n ,  t h e n  
t e n d s  t o  b e  l i m i t e d  t o  t h e  r o l e  o f  e s t a b l i s h i n g  and 
m o n i t o r i n g  t h e  e x t e n t  of p e r i p h e r a l  conformi ty  w i t h  
c e n t r a l  p o l i c y .  

The s o c i a l  sys tems of  t h e  a g e n c i e s  m i r r o r  t h e '  
t h e o r y  u n d e r l y i n g  t h e .  implementa t ion  of  p o l i c i e s .  
Agencies a r e  t h e  s o c i a l  embodiment o f  p o l i c i e s ,  and 
i n  t h e i r  e f f o r t s  t o  s u s t a i n  and p r o t e c t  themse lves  
t h e y  a l s o  s u s t a i n  and p r o t e c t  e s t a b l i s h e d  p o l i c y .  
N e w  problems f ragment  e s t a b l i s h e d  a g e n c i e s  j u s t  a s  
t h e y  f ragment  e s t a b l i s h e d  p o l i c i e s .  With t h e  l o s s  o f  
t h e  s t a b l e  s t a t e ,  p o l i c i e s  must b e  viewed a s  t r a n s i e n t ,  
t h e i r  change b e i n g  t h e  fo reground  c o n d i t i o n ,  and 
c o n t i n u i n g  f r a g m e n t a t i o n  of a g e n c i e s  and p o l i c i e s  
becoming t h e  r u l e .  

For  government t o  become a  l e a r n i n g  sys tem,  b o t h  
t h e  s o c i a l  sys tem of  a g e n c i e s  and t h e  t h e o r y  of  p o l i c y  
implementa t ion  must  change.  Government canno t  p l a y  t h e  
r o l &  of  ' e x p e r i m e n t e r  f o r  t h e  n a t i o n ' ,  s e e k i n g  f i r s t  t o  
i d e n t i f y  t h e  c o r r e c t  s o l u t i o n ,  t h e n  t o  t r a i n  s o c i e t y  a t  
l a r g e  i n  i t s  a d a p t a t i o n .  The o p p o r t u n i t y  f o r  l e a r n i n g  
i s  p r i m a r i l y  i n  d i s c o v e r e d  sys tems a t  t h e  p e r i p h e r y ,  
n o t  i n  t h e  nexus of  o f f i c i a l  p o l i c i e s  a t  t h e  c e n t r e .  
C e n t r a l ' s  r o l e  i s  t o  d e t e c t  s i g n i f i c a n t  s h i f t s  a t  the 
p e r i p h e r y ,  t o  pay e x p l i c i t  a t t e n t i o n  t o  t h e  emergence 
of i d e a s  i n  good c u r r e n c y ,  and t o  d e r i v e  themes of  
p o l i c y  by i n d u c t i o n .  The movement of l e a r n i n g  i s  a s  
much from p e r i p h e r y  t o  p e r i p h e r y ,  o r  from p e r i p h e r y  t o  
c e n t r e ,  a s  from c e n t r e  t o  p e r i p h e r y .  C e n t r a l  comes t o  
f u n c t i o n  a s  f a c i l i t a t o r  of s o c i e t y ' s  l e a r n i n g ,  r a t h e r  
t h a n  a s  s o c i e t y ' s  t r a i n e r . "  

I n  c o n s i d e r i n g  Schon ' s  cri t icisms i n  t h e  c o n t e x t  of  t h e  U . K .  
N a t i o n a l  Hea l th  S e r v i c e ,  i t  is  i n t e r e s t i n g  t o  see t h a t  a  number 
of  t h e  key cri t icisms a r e  w e l l  m e t .  The " i m p o s i t i o n  on l o c a l i -  
t i e s  a t  t h e  p e r i p h e r y "  o f  c e n t r a l l y  fo rmula ted  p o l i c y  i s  a t  
l e a s t  s o f t e n e d  by a  s t r o n g  s u g g e s t i o n  of l o c a l  p a r t i c i p a t i o n  i n  
t h e  f raming of o b j e c t i v e s .  

I t  i s  i n t e r e s t i n g  t o  n o t e  S c h o n ' s  emphasis  t h a t  t h e  oppor- 
t u n i t y  f o r  l e a n i n g  i s  p r i m a r i l y  i n  the sys tems a t  t h e  p e r i p h e r y ,  
n o t  i n  t h e  nexus of o f f i c i a l  p o l i c y  a t  t h e  c e n t r e .  T h i s  i s  
p r e c i s e l y  t h e  same a s  t h e  p o i n t  made by Burgess  [ 5 0 ]  i n  t h e  con- 
t e x t  o f  U.K. e d u c a t i o n  p o l i c y .  H i s  v iews a r e  t h a t  a l l  p u b l i c  
p o l i c y  s h o u l d  b e  based on e x p l i c i t ,  t e s t a b l e  hypo theses ,  and 
t h e y  form a n  a p p r o p r i a t e  complement t o  a  paper  on t h e  s t r a t e g i c  
c o n t r o l  o f  p u b l i c  p o l i c y  i n  h e a l t h  c a r e .  

"The t a s k  f o r  t h e  s o c i a l  and n a t u r a l  s c i e n t i s t  i s  
one  o f  t r i a l  and e r r o r ;  of i n v e n t i n g  hypo theses  which 



can  be p r a c t i c a l l y  t e s t e d  and of submi t t i ng  them t o  
t h e s e  t e s t s .  I n  most c u r r e n t  p r a c t i c e  t h e  t r i a l  i s  
unmonitored, t h e  e r r o r  exp l a ined  away. E x i s t i n g  s o c i a l  
s c i e n c e  i s  more i n t e r e s t e d  i n  d e s c r i b i n g  and e x p l a i n i n g  
t h a n  i n  t e s t i n g  t h e  e x p l a n a t i o n s .  What w e  need i s  a  
way o u t  of  t h e  a n e c d o t a l  and taxonomic p r i s o n  i n  which 
p u b l i c  a f f a i r s  and t h e i r  a t t e n d a n t  s o c i a l  s c i e n c e s  
f i n d  themselves .  

I b e l i e v e  t h a t  such a  way o u t  e x i s t s .  We can  beg in  
by accep t ing  Kar l  Popper ' s  f o rmu la t i on  of t h e  con t inuous  
p r o c e s s  by which i n t e l l e c t u a l  p r o g r e s s  i s  made,. The 
p r o c e s s  b e g i n s  w i t h  t h e  fo rmu la t i on  of a  problem; f o r  
t h i s  we propose,  a  t r i a l  s o l u t i o n ;  t o  t h i s  s o l u t i o n  w e  
apply  tests  t o  e l i m i n a t e  e r r o r ;  a l l  of  which l e a d s  u s  
t o  a  new s i t u a t i o n  w i t h  t h e  p o s s i b i l i t y  of  new problems. 
I n  t h i s  p r o c e s s  t h e  most o f t e n  n e g l e c t e d  s t e p  i s  t h e  
f i r s t  - t h e  fo rmu la t i on  of  problems. I n  p o l i t i c s  and 
s o c i a l  a f f l . a i r s  ge r l e r a l l y  w e  a r e  a l l  t o o  ready t o  l e a p  
t o  a  s o l u t i o n ,  and w e  o f t e n  p e r s i s t  i n  t h e  s o l u t i o n ,  
r e g a r d l e s s  of i t s  i r r e l e v a n c e  t o  o u r  p r e s s i n g  problems. 

Hardly less n e g l e c t e d  i s  t h e  t h i r d  s t e p  - t h a t  of  
t e s t i n g  o u r  proposed s o l u t i o n s .  P u b l i c  a f f a i r s  a r e  
l i t t e r e d  w i t h  p o l i c i e s  and ' exper iments1  which a r e  
s u c c e s s f u l  on ly  t o  t h e  e x t e n t  t h a t  a c t i v i t y  e q u a l s  
succes s .  We do n o t  normal ly  t e s t  o r  moni tor  o u r  so lu -  
t i o n s ,  o r  even wonder what tests might  be a p p r o p r i a t e .  
But t h e  t a s k  of c r e a t i n g  a p t  tests is  a s  d i f f i c u l t  and 
impor tan t  a s  t h a t  of f o rmu la t i ng  problems.  One conse- 
quence of  o u r  n e g l e c t  i s  t h a t  o u r  a t t e m p t s  a t  t h e  second 
s t e p  - of  p ropos ing  s o l u t i o n s  - remain a t  an unaccept-  
a b l y  humdrum l e v e l .  Most o f  o u r  ' s o l u t i o n s 1  have i n  
f a c t  been t r i e d  b e f o r e ,  and have s c a r c e l y  e v e r  m e t  t h e  
c a s e .  Only when w e  know t h a t  t h e  f i r s t  t hough t s  o f f  t h e  
t o p s  o f  o u r  heads  a r e  e i t h e r  u n r e l a t e d  t o  o u r  d e e p e s t  
problems o r  u n l i k e l y  t o  o f f e r  s o l u t i o n s  t o  them s h a l l  
w e  be  tempted i n t o  t h e  bo ld  and imag ina t i ve  p r o p o s a l s  
t h a t  o u r  p r e s e n t  s o c i a l  c a t a s t r o p h e  demands. 

The h e a r t  of t h e  m a t t e r  i s  t h e  demarcat ion which 
Popper makes between s c i e n c e  and non-science ,  t h a t  i s ,  
h i s  n o t i o n  of f a l s i f i a b i l i t y .  A s c i e n t i f i c  s t a t e m e n t  
i s  one which can  b e  f a l s i f i e d :  n o t  v e r i f i e d  - because  
no amount of  v e r i f i c a t i o n  can  g i v e  u s  t h e  a s su rance  of  
t r u t h .  One f a l s i f i c a t i o n ,  however, c an  g i v e  u s  t h e  
a s s u r a n c e  of e r r o r .  T h i s  i s  why o u r  t e s t i n g  i n  s t a g e  
t h r e e  of  t h e  p r o c e s s  ske tched  above is  t h e  e l i m i n a t i o n  
of e r r o r ,  n o t  t h e  con f i rma t ion  o f  t r u t h .  I t  i s  a l s o  
why it i s  mis taken  t o  c o n t r a s t  t h e  c e r t a i n t y  of t h e  
n a t u r a l  s c i e n c e s  w i t h  t h e  u n c e r t a i n t i e s  of t h e  s o c i a l  
s c i e n c e s :  a l l  knowledge i s  p r o v i s i o n a l ,  and w e  make 
u s e  of  one  h y p o t h e s i s  u n t i l  a  b e t t e r  one comes a long .  



But t h e  bo lde r  o u r  hypotheses  t h e  more v u l n e r a b l e  
t hey  a r e  t o  r e f u t a t i o n .  Th is  i s  t h e i r  va lue :  i f  t hey  
s u r v i v e  o u r  b e s t  e f f o r t s  t o  r e f u t e  t h e z ,  t h e y  have g o t  
u s  f u r t h e r .  Popper ha s  de s t royed  s c i e n t i f i c  c e r t a i n t y  
and r e p l a c e d  it w i t h  s c i e n t i f i c  p r o g r e s s ,  b u t  p r o g r e s s  
i s  p o s s i b l e  on ly  i f  people  fo rmula te  r e a l  problems, 
propose  imagina t ive  s o l u t i o n s  and t e s t  them t o  d e s t r u c -  
t i o n .  

Th i s  approach is  d i r e c t l y  r e l e v a n t  t o  p u b l i c  p o l i c y :  
w e  can and should  s t udy  p o l i c y  s c i e n t i f i c a l l y .  I n  
p o l i t i c s ,  ou r  hypotheses  a r e  p o l i c i e s .  They a r e  proposed 
s o l u t i o n s  t o  p a r t i c u l a r  problems. W e  have t o  d e c i d e  
what would t e l l  u s  t h a t  t h e  hypo thes i s  was wrong; t h a t  
i s ,  t h a t  t h e  p o l i c y  had f a i l e d .  I t  i s  f a i l u r e  t h a t  w e  
have t o  look f o r .  Th i s  would of i t s e l f  add r i g o u r  t o  
o u r  proposed s o l u t i o n  and would h e l p  u s  t o  p r e d i c t  t h e  
consequences of  p o l i c y  and t es t  ou r  p r e d i c t i o n s .  W e  
should  be a l e r t  f o r  unintended consequences and w e l l  
po i sed  t o  l e a r n  from mis takes .  

Above a l l ,  w e  need t h i s  r i g o u r  t o  enab l e  u s  t o  
move qu i ck ly .  I n  s o c i a l  a f f a i r s  w e  a r e  d e a l i n g  w i t h  
people ,  s o  t o  p e r s i s t  i n  e r r o r  i s  e s p e c i a l l y  i r r e s p o n -  
s i b l e .  W e  need,  i n  s h o r t ,  t h e  q u i c k e s t  means, c o n s i s t e n t  
w i t h  r e l i a b i l i t y ,  of knowing t h a t  t h i n g s  have gone o f f  
t h e  r a i l s .  I t  i s  more impor tan t  t o  f i n d  a p t  tests, even 
c rude  ones ,  t han  t o  accumulate s o p h i s t i c a t e d  d a t a .  I t  
i s  t h i s  p roces s  of fo rmula t ing  s o c i a l  problems, c r e a t i n g  
s o l u t i o n s  and t e s t i n g  them which p r o p e r l y  c o n s t i t u t e s  
s o c i a l  s c i ence .  

Of cou r se ,  p o l i c i e s  do n o t  e x i s t  i n  a  vacuum: t h e y  
a r e  implemented th rough  s o c i a l  i n s t i t u t i o n s .  C r e a t i n g  
t h e s e  i n s t i t u t i o n s  can b e  thought  of  a s  a s o c i a l  t ech-  
nology. W e  have t o  ask  of i n s t i t u t i o n s ,  a s  w e  do  of 
machines, whether t h e y  a r e  f i t  f o r  t h e  purpose.  I f  t h e y  
a r e  n o t ,  w e  need t o  d e c i d e  whether t o  t i n k e r  w i th  them 
o r  s c r a p  them. T h i s  i s  no s e p a r a t i o n  of  t heo ry  and 
p r a c t i c e ,  f o r  t h e  p r a c t i c e  i s  an impor tan t  a i d  t o  t h e o r y  
and r a t i o n a l i t y .  Indeed s o c i a l  t heo ry  cannot  long  
remain r a t i o n a l  i f  d ivorced  from s o c i a l  p r a c t i c e .  

I hope it i s  now c l e a r  t h a t  such an  approach i s  
e s s e n t i a l  i n  a  democracy. I t  i s  by t h e  r i g o r o u s  t e s t i n g  
of p o l i c i e s  t h a t  w e  can hope t o  hold  a  government account-  
a b l e .  I f  w e  cannot  d e c i d e  what would t e l l  u s  t h a t  a  
government had f a i l e d  i n  i t s  p o l i c i e s ,  w e  have no ground 
b u t  whim f o r  t u r n i n g  it o u t ,  and no ground f o r  p r o t e s t i n g  
t h a t  it has  been a r b i t r a r y  and c a p r i c i o u s .  C r i t i c i s m  
i s  t h e  spu r  of  s c i e n c e  and democracy a l i k e .  There i s  
no proposa l  t h a t  cannot  be improved by t h e  cri t icism of  
t h o s e  less e x p e r t  t h a n  i t s  a u t h o r s .  



Democrat ic  governments seek  t o  remedy abuse s ,  
r e l i e v e  mise ry  o r  r educe  b a r r i e r s  t o  o p p o r t u n i t y  and 
s e l f - f u l f i l m e n t  by changes i n  p o l i c i e s .  They do t h i s  
a l l  t h e  t i m e ,  f i t t i n g  new i n s t i t u t i o n s  i n t o  t h e  frame- 
work. These governments,  and t h e i r  s o c i e t i e s ,  can  make 
m i s t a k e s  and l e a r n  from them wi thou t  r i s k i n g  a  d i s a s t e r  
t h a t  would d i s s u a d e  them from f u r t h e r  r e fo rm.  They can  
make r e p e a t e d  exper iments  and con t i nuous  a d j u s t m e n t s .  
But i f  t h i s  i s  how governments a r e  t o  a c t ,  w e  must have 
a  s c i e n t i f i c  approach t o  p u b l i c  p o l i c y .  Otherwise  o u r  
reforms w i l l  be  i n  v a i n ,  o u r  m i s t akes  unno t i c ed  and 
o u r  a s p i r a t i o n s  f r u s t r a t e d .  

There  i s  n o t h i n g  new i n  t h e  t e chn iques  w e  have t o  
use :  indeed some of  them a r e  c rude  i n  t h e  ext reme.  
What w e  must  do  i s  u s e  t h e  t e chn iques  t o  some purpose ,  
and t h a t  purpose  i s  t h e  t e s t i n g  of p u b l i c  p o l i c y .  I n  
s h b r t ,  I b e l i e v e  t h a t  t h e r e  can  b e  an o b j e c t i v e  s o c i a l  
s c i e n c e ,  t h a t  p u b l i c  p o l i c y  and a d m i n i s t r a t i o n  
can  b e  o r d e r e d  s c i e n t i f i c a l l y . "  

The problems reviewed above,  and t h e  v a r i o u s  p r o p o s a l s  and 
r e s p o n s e s ,  seem t o  u s  compat ib le  w i t h  t h e  a n a l y s i s  i n  t h e  
e a r l i e r  p a r t s  of  s e c t i o n  4 :  i n  p a r t i c u l a r  t h e  s p e c i f i c a t i o n  of 
t h e  need (4 .2 )  and t h e  s p e c i f i c a t i o n  o f  t h e  means t o  m e e t  it 
(4 .6 ,  c u l m i n a t i n g  i n  F i g u r e s  9 and 1 0 ) .  These p rov ide  t h e  i n i t i a l  
concep tua l  b a s i s  f o r  o u r  r e s e a r c h :  by t h e i r  own l o g i c ,  t h e y  ' 1  

shou ld  themse lves  be s u b j e c t  t o  c r i t i c a l  f eedback  and review.  

ILLUSTRATIVE CASE 

The d i s c u s s i o n  o f  s t r a t e g i c  c o n t r o l  methodology canno t  be  
u s e f u l l y  pursued w i t h o u t  p r a c t i c a l  i n v e s t i g a t i o n  and expe r i ence .  
T h i s  b r i n g s  u s  back t o  t h e  q u e s t i o n  o f  t h e  most  e f f e c t i v e  p r a c t i c a l  
r e s e a r c h  which can  b e  pursued by IIASA, i n  c o o p e r a t i o n  w i t h  t h e  
r e g i o n a l  h e a l t h  a u t h o r i t y ,  w i t h i n  l i m i t e d  t i m e  and r e s o u r c e s .  

C e n t r a l  t o  t h e  d e s i g n  of  a  moni to r ing  and c o n t r o l  sys tem is  
a  model of t h e  c o n t r o l l e d  system. A sys tem as l a r g e  and complex 
a s  t h e  community h e a l t h  c a r e  sys tem can  be  viewed a s  a  u n i t a r y  
e n t i t y  f o r  a few pu rpose s ,  i n c l u d i n g  agg rega t e  b u d g e t t i n g  and 
p l ann ing ,  and o v e r a l l  d e s i g n  of  c o n t r o l  s t r u c t u r e s .  But f o r  a l l  
t h e  p r a c t i c a l  q u e s t i o n s  of  r e s o u r c e  a l l o c a t i o n  and management, 
some more l i m i t e d  p e r s p e c t i v e s  a r e  r e q u i r e d .  I t  seems t o  u s  
d e s i r a b l e  t h a t  a t  l e a s t  one "sub-system" w i t h i n  t h e  t o t a l  sys tem 
b e  s e l e c t e d  f o r  more d e t a i l e d  i n v e s t i g a t i o n ,  i n  o r d e r  t o  test  
and r e f i n e  t h e  t h e o r e t i c a l  i d e a s .  

I f  one  c o n s i d e r s  t h e  " feedforward-feedback"  system of 
F i g u r e s  9 and 10 (Hugh L o f t i n g ' s  "Pushmi-Pullyu" p r o v i d e s  an  
a p t  name),  t h e n  a sub-system o f  contemporary i n t e r e s t  f o r  s t udy  
would b e  one  i n  which t h e  measurement u n i t  of t h e  feedforward  
s i d e  i s  c u r r e n t l y  s i g n a l l i n g  s i g n i f i c a n t  for thcoming change.  
Cons ide r i ng  F i g u r e  3 ' s  "environment" box (which i n  F i g u r e  9 



becomes "input"), the principal sources or types of change 
could be 

(a) Economic 

(b) Demographic 

(c) Morbidity 

(d) Technological. 

Examples could be provided of all of these in the contemporary 
health scene, and the monitoring process should include consider- 
ation of all four. But to select an example for the purposes of 
illustration, let us consider a demographic change: the forecast 
increase in the numbers of elderly in the population. 

There can be identified a "system" of care for the elderly, 
as illustrated in Figure 11, albeit in an oversimplified form. 
This figure is a conceptual model, from which various points, and 
indeed a whole method of approach, can be illustrated. Firstly, 
it represents an integrated view of the total "system" or succes- 
sion of "states" through which the client population moves. The 
institutional arrangements are secondary, in the sense that they 
should be viewed instrumentally as channels through which resources 
are made available to match client needs, or meet community pur- 
poses. The administrative problems, e.g., of coordination between 
health and local authorities, are not of primary concern to the 
client. 

Figure 1 1  itself reflects various existing institutional 
categories, so it is not as "purett a model of "client states" as 
the above paragraph implies. One night draw a simpler diagram 
showing only various categories of "states of health," between 
which the client moves with various probabilities of transition. 
But it is not only administrative convenience that makes Figure 1 1  
more useful: it is preferable because it recognizes the impact 
which the health system's actions have upon the individual's 
possible states of health. The boxes of the diagram summarize 
statements about both administrative arrangements and states of 
health. 

Figure 1 1  can be viewed as an individual's map of alternative 
routes, and it is probably possible to establish widespread con- 
sensus on the relative preferences or values associated with the 
states or routes. These valuations are important for policy, but 
given existing preferences, the administrator will be more 
concerned with the aggregate flows represented by the arrows of 
Figure 11, with the aggregate numbers of clients in the various 
categories, and with the consequent resource implications. 

Returning to Figure 9, the response to the signal, "increasing 
numbers of elderly approaching" must be some appropriate change 
of "process settings". The determination of the nature, amount 
and timing of the "appropriate changestt must, explicitly or 
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i m p l i c i t l y ,  be  based  on a  model, c o n t a i n i n g  assumpt ions  abou t  
q u a n t i t a t i v e  r e l a t i o n s h i p s .  These would b e  of t h e  form, 

"One thousand 70 y e a r  o l d  females  i m p l i e s  50 r equ i r emen t s  
f o r  op tha lmic  o u t - p a t i e n t  t r e a t m e n t  a t  f o u r  c o n s u l t a t i o n s  
p e r  y e a r .  " 

The measures r e q u i r e d  a r e  bo th  of t h e  i nc idence  of  s p e c i f i e d  
d i s a b i l i t y ,  and of t h e  t y p e  and q u a n t i t y  of  t r e a t m e n t  judged 
a p p r o p r i a t e .  The t r e a t m e n t s  a p p r o p r i a t e  w i l l  o f t e n  - p a r t i c u l a r l y  
i n  t h e  c a r e  of  t h e  e l d e r l y  - i n c l u d e  a l t e r n a t i v e s .  The c h o i c e  
between t h e s e ,  and t h e  c h o i c e  o f  t h e  f e a s i b l e  amount of  c a r e ,  
a r e  t h e  c o r e  of  t h e  r e s o u r c e  a l l o c a t i o n  models mentioned e a r l i e r .  
These a r e  impor t an t ,  i n  t h e  c o n t e x t  of  sub-systems such a s  t h a t  
of F i g u r e  11,  i n  g i v i n g  some answers  t o  q u e s t i o n s  such a s  "what 
d i f f e r e n c e  would a n  i n c r e a s e  i n  home n u r s i n g  o r  s h e l t e r e d  housing 
make t o  t h e  demand f o r  h o s p i t a l  i n - p a t k e n t  g e r i a t r i c  c a r e ? "  

There  i s  a  d i f f u s e  boundary between t h e  "exogenous" measures 
of " a c t u a l "  need,  "he is  ve ry  illv, and t h e  measures  which r e f l e c t  
p o l i c y  c h o i c e s  and c o n s t r a i n t s  i n  t h e  r e s o u r c e  r equ i r emen t s  o r  
a l l o c a t i o n s  which a e r e  assumed t o  b e  nece s sa ry  t o  m e e t  t h e  a c t u a l  
needs:  "he  i s  i n  need o f  10 d a y s 1  h o s p i t a l  i n - p a t i e n t  g e n e r a l  
medical  c a r e .  " 



The mon i to r ing .  p r o c e s s  h a s  t o  check  c o n t i n u a l l y  t h e  a c c u r a c y  
o f  a l l  t h e  m e a s u r e s  and a s s u m p t i o n s  r e f e r r e d  t o  above ,  a c c u m u l a t i n g  
and o r g a n i z i n g  t h e  e v i d e n c e  as d e s c r i b e d  i n  4.2 above .  

C o n t i n u i n g  w i t h  t h e  examples  o f  t h e  e l d e r l y  as a  f o c u s  f o r  
s p e c i f i c  r e s e a r c h ,  t h e  r e s e a r c h  agenda  would i n c l u d e :  

(a )  t h e  s o u r c e s  o f  demographic  data - i t s  o r g a n i z a t i o n  and  
f o r m a t ,  and  p a s t  a c c u r a c y ;  

( b )  methods of  d e s c r i p t i o n  and c a t e g o r i z a t i o n  o f  t h e  i n c a p -  
a c i t a t i o n  of  t h e  e l d e r l y ,  and d a t a  on  t h e  i n c i d e n c e  by 
a g e  and  c a t e g o r y ;  

(c )  s p e c i f i c a t i o n ,  f o r  e a c h  of  t h e  p r e c e d i n g  c a t e g o r i e s  of 
d i s a b i l i t y ,  of t h e  t r e a t m e n t  a l t e r n a t i v e s ,  t h e i r  
r e s o u r c e  i m p l i c a t i o n s ,  and e f f e c t i v e n e s s ;  

( d )  s t a t i s t i c s  d e s c r i b i n g ,  f o r  e a c h  o f  t h e  t y p e s  of  r e s o u r c e  
r e f e r r e d  t o  i n  ( b ) ,  t h e  p r e s e n t ,  and  t h e  f u t u r e  p l a n n e d  
o r  p o t e n t i a l ,  a v a i l a b i l i t y ;  

( d )  a s s u m p t i o n s  a b o u t  r e l a t i o n s h i p s  be tween ( a )  , ( b )  , ( c )  
and  ( d )  - e . g . ,  a b o u t  t h e  s u b s t i t u t a b i l i t y  of  one  
p a t t e r n  o f  t r e a t m e n t  f o r  a n o t h e r ;  

( f )  t h e  p r e s e n t  s t a t i s t i c a l  d a t a  s o u r c e s ,  r e p o r t i n g  f o r m a t s  
and p r o c e d u r e s ,  and o t h e r  a r r a n g e m e n t s  r e l e v a n t  t o  t h e  
f u n c t i o n  o f  m o n i t o r i n g  t h e  s y s t e m  shown i n  F i g u r e  11 ,  
and t h e  h e a l t h  a u t h o r i t y  a c t i o n s  b e a r i n g  on  it; 

( g )  t h e  a r r a n g e m e n t s  by which p o l i c y  p r e f e r e n c e s  on  care 
f o r  t h e  e l d e r l y  a r e  f o r m u l a t e d  and t r a n s l a t e d  i n t o  
p l a n s  - e . g . ,  t h e  r o l e s  o f  t h e  DHSS, t h e  a u t h o r i t y ' s  
o f f i c e r s ,  m e d i c a l  s t a f f ,  and t h e  Community H e a l t h  
C o u n c i l s .  

The two g r e a t e s t  p o t e n t i a l  areas o f  d i f f i c u l t y  c o n c e r n  p o i n t s  
a l r e a d y  r e f e r r e d  t o .  F i r s t l y ,  t h e  problem o f  f i n d i n g  a n  a c c e p t a b l e  
working p o s i t i o n  and  r e l a t i o n s h i p  i n  and w i t h  t h e  ongoing  p o l i t i c a l  
and  a d m i n i s t r a t i v e  s y s t e m s  of  t h e  a u t h o r i t y .  T h i s  i s  a c e n t r a l  
problem o f  a p p l i e d  r e s e a r c h  methodology,  t o  b e  r e s o l v e d  by 
d i s c u s s i o n  and n e g o t i a t i o n  w i t h  t h e  a f f e c t e d  p a r t i e s .  The aim 
i s  t o  b u i l d  up  t h e  s o r t  of working ,  p a r t i c i p a t i v e  t e a m  o f  
r e s e a r c h e r s ,  a d m i n i s t r a t o r s ,  m e d i c a l  and n u r s i n g  s t a f f  t h a t  h a s  
c h a r a c t e r i z e d  some of t h e  s u c c e s s f u l  o p e r a t i o n a l  r e s e a r c h  work 
i n  t h e  h e a l t h  s e r v i c e .  Ba rbe r  [ 5 1 ]  and Bur ton  e t  a l .  [28]  
d e s c r i b e  two s u c c e s s f u l  examples ,  and v a r i o u s  o t h e r s  are r e p o r t e d  
i n  Whi te  and Henderson [ 7 ]  . 

The second problem i s  t h a t  o f  measurement ,  as a l r e a d y  
r e f e r r e d  t o  i n  S e c t i o n  3 and i n  t h e  q u o t a t i o n s  from H i m a t s i n g a n i .  
T h i s  i s  less o f  a problem; f o r  even  a weak s t a r t i n g  p o i n t  is  
u s a b l e .  I n  t h e  c o n t e x t  of t h e  care of  t h e  e l d e r l y ,  p u t t i n g  
numbers on  F i g u r e  11 i n  t h e  c o n t e x t  of a U . K .  H e a l t h  A u t h o r i t y  



faces the problem of four administratively distinct contexts. 
Elderly citizens in potential need of health care may be living 
at home, making no demands on the system (though they should 
in general be on the list of some general practitioner (G.P.)). 
They may be in regular touch with their G.P., who is an indepen- 
dent contractor to the N.H.S. They may be undergoing hospital 
care, either as out-patients or in-patients. They may be in 
local authority sheltered housing or in a local authority 
residential home. It is understandable that health information 
system specialists stress the difficulties of "record linkage", 
while epidemiologists stress the need. 

But considering the question of measuring need, the situation 
is not a complete blank. The General Household Survey, a regular, 
comprehensive national survey of long standing, includes a small 
number of questions relating to use of medical services. There 
have been surveys carried out by local authority Social Service 
departments, to establish records of disabled persons in their 
areas - indeed, this is a statutory responsibility laid upon them 
by the Chronically Sick and Disabled Persons Act. For example, 
Figure 12 and 13 are taken from a London Borough report [52] which 
seeks to assess the need for sheltered housing and residential care. 
Figure 12 gives the "incidence" or "morbidity" of various degrees 
of physical disability in the elderly population. (The figures 
were also recorded by age, and mental state also noted.) It is 
then a policy decision (doubtless influenced by resources) to 
define categories of need. Figure 13 shows the age-specific 
pattern for one such definition. 

Several authors have discussed the question of nationally 
standardized definitions, and clearly a RHA will wish to have 
comparability between its districts. The information base 
relating to the elderly's need for care is of importance in 
planning future facilities and operating policies; for there is 
forecast a major demographic increase in the elderly and very 
elderly (over 75) age groups. Moreover, increased mobility and 
the decline of family size to historically low levels in the 
1920s and 1930s will tend to increase the proportion of the 
elderly who will be living alone without the support of their 
children. 

Further details of the research have to be discussed in 
consultation with the staff of the RHA, and possibly with local 
(e.g., university-based) research-oriented groups with an 
interest in co-operating with IIASA. Their role in maintaining 
continuing close contact with the health authority may be 
essential, in view of the constraints which geography imposes 
upon IIASA patterns of activity. 

The immediate objective of the research is the improvement 
of monitoring procedures, and hence ultimately the improved 
effectiveness and efficiency of the authority in the dischage of 
its responsibilities. The scope for improvement cannot be 
appraised before existing procedures have been reviewed. The 
broader aim of the research for IIASA is the general developaent 
of the methodology of strategic monitoring and control. 
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Figure 1 3 NEED FOR RESIDENTIAL CARE (FEMALES, BY AGE GROUP) 
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