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PREFACE 

Th i s  paper  i s  t h e  f i r s t  o f  a  set of  background Dapers and 
r e s e a r c h  pape r s  on i n fo rma t ion  systems f o r  r e g i o n a l  p lann ing .  
In format ion  sys tems c o n t a i n  s t r u c t u r e d  d a t a  on rea l -wor ld  pheno- 
mena, t h e i r  p r o p e r t i e s ,  and t h e i r  mutual  l i n k s .  

F r equen t ly ,  however, in format ion  sys tems a r e  o r i e n t e d  t o  
t h e  n a t i o n a l  l e v e l  o r  t o  s p e c i f i c  f a c t o r s .  The geog raph i ca l  
dimension o f  i n fo rma t ion  sys tems a s  a  d e c i s i o n  a i d  i n  r e g i o n a l  
development p l ann ing  has  t o o  o f t e n  been n e g l e c t e d .  The re fo re ,  
much more a t t e n t i o n  shou ld  be pa id  t o  t h e  de s ign  and development 
o f  i n fo rma t ion  sys tems r e f l e c t i n a  socio-economic p r o c e s s e s  s o  a s  
t o  a r r i v e  a t  a  b e t t e r  r e p r e s e n t a t i o n  o f  r e g i o n a l  sys tems and a  
b e t t e r  a d a p t a t i o n  t o  t h e  needs  o f  r e g i o n a l  p l anne r s .  

The major aim of  t h e  c u r r e n t  s t udy  i s  t o  p rov ide  i n  a  sys-- 
t e m a t i c  way a  s e t  o f  g u i d e l i n e s  and c o n s i d e r a t i o n s  t o  be t aken  
i n t o  account  i n  t h e  de s ign  and use  o f  i n fo rma t ion  sys tems f o r  
r e g i o n a l  p lann ing .  I n  a d d i t i o n  t o  t h e  concep tua l  framework, 
r e g i o n a l  a ccoun t ing ,  i n t e g r a t e d  s t a t i s t i c a l  i n fo rma t ion  sys tems ,  
r e g i o n a l  modeling, and q u a l i t a t i v e  i n fo rma t ion  may a l s o  be 
addressed  i n  t h i s  s t u d y .  

The p r e s e n t  paper  w r i t t e n  by Peter Nijkamp (F ree  U n i v e r s i t y ,  
Amsterdam) o u t l i n e s  some impor tan t  a s p e c t s  and a t t r i b u t e s  o f  
i n fo rma t ion  sys tems f o r  m u l t i r e g i o n a l  p lann ing .  I t  p rov ides  a  
frame o f  r e f e r e n c e  f o r  more s p e c i f i c  c o n t r i b u t i o n s  t o  informa- 
t i o n  sys tems f o r  p a r t i c u l a r  r e g i o n a l  p lann ing  f i e l d s .  

March 1 9 8 2  Bor i s  I s s a e v  
Leader 
Regional  Development 

Group 





INFORMATION SYSTEMS FOR MULTIREGIONAL 
PLANNING 

Peter Nij kamp * 

1. INTRODUCTION 

During the post-war period, almost all countries of the 

world experienced an information explosion. The introduction 

of computers, micro-electronic equipment and telecommunication 

services almost caused an avalanche of information, not only 

for scientific research, but also for information transfer to 

a broader public and for planning or policy purposes (see also 

Burch et al. 1979). 

The complexity of modern societies and the enormous costs 

of taking wrong decisions have led to a general need for appro- 

priate information, not only at the level of individual decision 

making but also at the level of social and economic organizations 

(cf. Sowell 1980). The data storage capacity of modern compu- 

ters favors also a much more structured use of information than 

in previous periods.** Not only in the developed world, but also 

* 
The author thanks Edwin Hinloopen, Boris Issaev,and Piet Rietveld 
for their comments on a first draft of this paper. 
* *  
Here a distinction is made between data and information. Data 

are numerical representations or other symbolic surrogates aiming 
at characterizing attributes of people, organizations, objects, 
events, or concepts. Information means data structured (by way 
of moSeling, organizing, or converting data) so as to increase 
the insight or level of knowledge regarding a certain phenomenon. 



in developing countries, proper and systematic information is 

regarded as a prerequisite for successful planning (cf. also 

Casley and Lury 1981). 

Clearly, there are many trade-offs involved in collecting 

data and developing information systems. The accuracy, adapta- 

bility and timely availability have to be traded off against 

the economic consequences in terms of costs and benefits. A 

necessary condition for a manageable information level is a 

permanent user-surveyor dialogue so as to guarantee a meaning- 

ful coordination of the various tasks in a planning process. 

A basic element of a meaningful information system is also 

the assessment of uncertainties or risks regarding the outcomes 

of certain selected alternatives.* This also implies a certain 
trade-off, since the probability of occurrence of a successful 

decision has to judged against the anticipated net benefits of this 

decision (see Figure 1). In a formal sense the probability of 

success of a certain decision can also be approximated by means 

of the (reverse) variance of a probability density function for 

the outcomes of a decision. 

Expected 
benefits 
of a 

A 

0 1 Probability of success 
of a decision 

Figure 1. Revenue curve as a function of probability of success. 

* 
A risk situation implies that the probability density function of 
the outcome of a decision is known, while uncertainty means lack 
of knowledge regarding a probability density function. 



It i s  c l e a r  t h a t  d e c i s i o n s  w i t h  a  h i g h e r  u n c e r t a i n t y  o r  r i s k  

w i l l  on ly  be t aken  i f  t h e y  a r e  compensated for  bv h i s h e r  b e n e f i t s .  

Consequent ly ,  r i s k  and u n c e r t a i n t y  a n a l y s i s  may a l s o  be an  impor- 

t a n t  component of  an  i n fo rma t ion  system. 

I n  g e n e r a l ,  one  may s t a t e  t h a t  t h e  p r o v i s i o n  of  i n f o r m a t i o n  

may have two consequences :  

- t h e  e x p e c t a t i o n  o f  t h e  outcomes o f  a  d e c i s i o n  ( i . e . ,  t h e  

a n t i c i p a t e d  benefits) and the variance o f  t h e s e  e v e n t s  (i.e., 

t h e  p r o b a b i l i t y  o f  f a i 1 u r e ) c a n  be  more p r e c i s e l y  a s s e s sed ;  

- i n  t h e  c o u r s e  o f  t i m e ,  t h e  e x p e c t a t i o n  may be i n c r e a s e d  

and t h e  v a r i a n c e  dec r ea sed .  

The l a t t e r  o b s e r v a t i o n  i s  i n  agreement w i t h  t h e  view o f  

Braybrooke and Lindblom (1979) who have i n v e s t i g a t e d  t h e  r e l a t i o n -  

s h i p  between t h e  impact  ( o r  d e p t h )  o f  a  c e r t a i n  d e c i s i o n  and t h e  

r e q u i r e d  i n f o r m a t i o n  l e v e l  ( o r  l e v e l  o f  knowledge).  I n  l i n e  w i t h  

t h e i r  c o n c l u s i o n s ,  w e  may draw F iuure  2 .  

h i g h  i n fo rma t ion  
requ i rement  

low i n f o r m a t i o n  
requ i rement  

F i g u r e  2 .  R e l a t i o n s h i p  between i n fo rma t ion  requ i rement  and 
impact  of  a  d e c i s i o n .  



Consequently,  t h e  b a s i c  problem of d e a l i n g  w i th  in format ion  

systems i s  a  t r ade -o f f  between t h e  c o s t s  of  producing r e l e v a n t  

i n fo rma t ion  from a p p r o p r i a t e  d a t a  and t h e  b e n e f i t s  o f  employing 

t h i s  i n fo rma t ion  i n  a c t u a l  p lann ing  procedures  o r  p o l i c y  dec i -  

s i o n s .  Before w e  can  ana lyze  t h i s  q u e s t i o n  i n  g r e a t e r  d e t a i l ,  

it i s  necessary  t o  pay a t t e n t i o n  t o  t h e  n a t u r e  o f  a p p r o p r i a t e  

d a t a ,  t h e  way of  producing in format ion  and t h e  way of t r e a t i n g  

i n fo rma t ion  i n  a c t u a l  cho i ce  s i t u a t i o n s .  Th is  w i l l  be  done i n  

subsequent  s e c t i o n s .  

2 .  THE NATURE OF DATA 

Data can be  c o l l e c t e d  a t  v a r i o u s  l e v e l s  and from v a r i o u s  

viewpoints .  From an i d e a l  p o i n t  of view, t h e  n a t u r e  o f  d a t a  

i s  determined by t h e  aims of t h e  a n a l y s i s  ( impact  a n a l y s i s ,  

p l a n  e v a l u a t i o n ,  e . g . ) ,  b u t  i n  r e a l i t y  one very  o f t e n  has  t o  

u s e  an e x i s t i n g  and g iven  d a t a  base  i n  t h e  most e f f i c i e n t  way 

s o  a s  t o  e x t r a c t  t h e  most r e l e v a n t  in format ion  f o r  a p re spec i -  

f i e d  u s e  i n  a  p lann ing  c o n t e x t .  For  i n s t a n c e ,  it appeared from 

t h e  i n t e r n a t i o n a l  survey of  m u l t i r e g i o n a l  economic models 

( c a r r i e d  o u t  by t h e  Regional  Development Group of  t h e  I n t e r n a -  

t i o n a l  I n s t i t u t e  f o r  Applied Systems Ana lys i s ;  see I s s a e v  e t  

a l .  , 1982) , t h a t  t h e  m a j o r i t y  of  m u l t i r q i m a l  economic models 

d i d  n o t  have t h e i r  own s p e c i f i c  d a t a  ba se ,  h u t  employed 

t h e  e x i s t i n g  d a t a  provided by v a r i o u s  s t a t i s t i c a l  o f f i c e s .  

I n  g e n e r a l ,  d a t a  can be  measured on d i f f e r e n t  s c a l e s  ( c f .  

Harvey, 1969) .  Two major measurement s c a l e s  a r e  t h e  q u a l i t a t i v e  

and t h e  q u a n t i t a t i v e  s c a l e .  

The q u a l i t a t i v e  s c a l e  can be  subdiv ided  i n t o  a  nominal 

s c a l e  and an  o r d i n a l  s c a l e :  

- nominal: a  c l a s s i f i c a t i o n  i n t o  d i s t i n c t  groups 

(g reen  o r  r e d ,  e . g . )  o r  i n t o  d i s t i n c t  

s i z e  c l a s s e s  ( smal l  impacts  o r  l a r g e  

impac ts ,  e . g . ) ;  a  b ina ry  sys tem a l s o  

belongs  t o  t h i s  c l a s s .  



- o r d i n a l :  a r ank ing  o f  e v e n t s  o r  e f f e c t s  i n  o r d e r  

o f  magnitude ( f o r  i n s t a n c e ,  1 , 2 , 3 , 4 ,  ...); 

a d i f f e r e n c e  between o r d i n a l  f i g u r e s  does  

n o t  have any numer ica l  meaning. 

The q u a n t i t a t i v e  ( o r  o r d i n a l )  s c a l e  can  be  subd iv ided  i n t o  

an i n t e r v a l  and r a t i o  s c a l e :  

- i n t e r v a l :  a measurement sys tem which a l l ows  a c a l -  

c u l a t i o n  o f  (Euc l idean)  d i s t a n c e s  between 

f i g u r e s ,  though t h e  f i g u r e s  themse lves  

have  o n l y  a r e l a t i v e  meaning. 

- r a t i o :  a measurement sys tem i n  which f i g u r e s  

have  a n  a b s o l u t e  numer ica l  meaning, s o  

t h a t  t h e y  can  be  r e p r e s e n t e d  i n  a normal 

Euc l i dean  system. 

I n  t h e  p a s t ,  t h e  m a j o r i t y  o f  c o n c e p t s ,  v a r i a b l e s  and a t t r i -  

b u t e s  i n  t h e  s o c i a l  s c i e n c e s  h a s  been d e f i n e d  on a q u a n t i t a t i v e  

s c a l e  a cco rd ing  t o  a n a t u r a l  s c i e n c e  approach ,  b u t  r e c e n t l y  much 

e f f o r t  h a s  been p u t  i n t o  t h e  development o f  q u a l i t a t i v e  ( o r  s o f t )  

d a t a  methods i n  t h e  s o c i a l  s c i e n c e s .  Examples can  be  found i n  

Brouwer and Nijkamp ( 1 9 8 2 ) ,  Nijkamp and R i e t v e l d  (1982a) and 

Wrigley ( 1980 ) . Non-parametric s t a t i s t i c a l  t o o l s  ( such  a s  rank  

c o r r e l a t i o n  methods) ,  mu l t i d imens iona l  and homogeneous s c a l i n g  

methods, l o g - l i n e a r  a n a l y s i s ,  l o g i t  and p r o b i t  a n a l y s i s ,  c o n t i n -  

gency t a b l e  ana ly s i s ,  and l a t e n t  v a r i a b l e s  methods have  p rov ided  

many c o n t r i b u t i o n s  t o  a v a l i d  q u a n t i t a t i v e  t r e a t m e n t  of q u a l i t a -  

t i v e  d a t a .  S i m i l a r  developments c an  be  found i n  p l a n  e v a l u a t i o n  

methods ( c f .  Nijkamp 1980, R i e t v e l d  1980, and Voogd 1982) .  

The p roduc t i on  o f  d a t a  is  a problem i n  i t s e l f .  Normally 

d a t a  a r e  c o l l e c t e d  from a mul t i -purpose  p o i n t  o f  view, so t h a t  

it i s  u s u a l l y  v e r y  d i f f i c u l t  t o  o b t a i n  d a t a  w i t h  a p r e c i s e  and 

d i s t i n c t  f ocus  on t h e  problem a t  hand. Very o f t e n ,  d a t a  have 

t o  be manipu la ted ,  ( d i s l a g g r e g a t e d  o r  a d j u s t e d  i n  o r d e r  t o  

f i t  i n t o  a p r e c i s e l y  demarcated r e s e a r c h  o r  p l ann ing  pro-  

blem ( c f .  a l s o  Langefors  1966) .  



Data can b e  c o l l e c t e d  a t  v a r i o u s  l e v e l s  o f  a g g r e g a t i o n ,  f o r  

i n s t a n c e  a t  i n d i v i d u a l  l e v e l s  ( i n d i v i d u a l  household  income, e . g . )  

o r  a t  agg rega t e  l e v e l s  ( ave rage  r e g i o n a l  income, e . g . ) .  Such d a t a  

may b e  t h e  r e s u l t s  o f  i n t e r v i e w s ,  q u e s t i o n n a i r e s ,  c ensuse s ,  samples ,  

su rvey  o r  non-survey t echn iques .  The c h o i c e  f o r  a  s p e c i f i c  d a t a  

c o l l e c t i o n  t e chn ique  and f o r  t h e  l e v e l  o f  a g g r e g a t i o n  o f  t h e s e  d a t a  

w i l l  be  de te rmined  by t h e  aim o f  t h e  i n fo rma t ion  sys tem and w i l l  

a l s o  depend on t h e  abovementioned t r ade -o f f  between c o s t s  and 

expec ted  u s e f u l n e s s  ( c f .  Park e t  a l .  1981) .  The l o s s  of informa- 

t i o n  due t o  an  agg rega t e  r e p r e s e n t a t i o n  o f  d i s a g g r e g a t e  v a r i a b l e s  

can b e  r e p r e s e n t e d  by t h e  en t ropy  measure: e n t r o p y  measures t h e  

ignorance  o f  m ic ro -va r i ab l e s  when one knows o n l y  a  macroscopic 

v a r i a b l e  (see Gokhale and Kullback 1978) .  

A b a s i c  problem is  o f  c o u r s e  t h a t  one i s  u s u a l l y  n o t  on ly  

i n t e r e s t e d  i n  measures d e s c r i b i n g  t h e  s t a t e  o f  a sys tem,  b u t  

a l s o  i t s  e v o l u t i o n .  Up-to-date d a t a  f o r  complex sys tems ,  however, 

a r e  normally h a r d  t o  o b t a i n  because  of t h e  h igh  c o s t s  o f  a  perma- 

n e n t  f i l i n g  sys tem f o r  r e l e v a n t  d a t a .  Sometimes i n t e r p o l a t i o n  o r  

e x t r a p o l a t i o n  t e chn iques  a r e  used t o  cope w i t h  t h e  l a c k  o f  d a t a  

f o r  a  t i m e  series. Other  common t echn iques  f o r  upda t ing  d a t a  

sets a r e  RAS-techniques ( f o r  inpu t -ou tpu t  t a b l e s )  o r  en t ropy  

t echn iques  ( f o r  s p a t i a l  i n t e r a c t i o n  d a t a ) .  Needless t o  s a y  t h a t  

none of  t h e s e  t e chn iques  w i l l  b e  a b l e  t o  r e f l e c t  sudden jumps o r  

s h i f t s  i n  a system. 

3 .  THE PRODUCTION OF INFORUTION 

A s  mentioned b e f o r e ,  a r e s t r u c t u r i n g  and i n t e r p r e t a t i o n  

o f  d a t a  i s  a  way of  g e n e r a t i n g  i n f o r m a t i o n ,  T h i s  t r e a t m e n t  

o f  d a t a  may be based on v a r i o u s  a s p i r a t i o n s  ( c f .  a l s o  Burch 

e t  a l .  1979) .  Examples of  such o p e r a t i o n s  a r e :  

-- c a p t u r i n g  : a  s y s t e m a t i c  r eco rd ing  o f  d a t a ,  

-- v e r i f y i n g  : v a l i d a t i n g  t h e  c o r r e c t  n a t u r e  o f  d a t a ,  

-- c l a s s i f y i n g  : q r o u ~ i n q  d a t a  i n t o  s p e c i f i c  
c l a s s e s ,  

-- a r r a n g i n g  : p l a c i n g  d a t a  i n  a  predetermined 
sequence,  

-- summarizing : a g g r e a a t i n g  d a t a  i n t o  new sets, 

-- c a l c u l a t i n g  : manipu la t ing  d a t a  i n  an a r i t h m e t i c  
way, 



-- forecasting : extrapolating data toward the future, 

-- simulating : . assessing and mani~ulating lacking 
data, 

-- storing : placinq data onto storage media, 

-- retrieving : selecting specific data from specific 
media, 

-- communicating : transferring data to other users. 

All these operations are determined by the aims of the 

information system at hand. The choice for certain operations 

very much depends on the related costs caused inter alia by 

the personnel requirement, the modularity, flexibility and ver- 

satility of the system concerned, and the processing speed 

and control. 

The benefits of an information system depend inter 

alia on its accessibility, comprehensiveness, accuracy, appro- 

priateness, timeliness, clarity, flexibility, verifiability, 

freedom from bias, and quantifiability. 

Clearly, a system with redundant information may lead to 

inefficient decisions, while lack of. information may. also lead to 

less than optimal decisions. Theoretically, an optimum level 

of information will be reached, if the marginal value of 

information equals its marginal cost. In reality, these costs 

and benefits can hardly be expressed by one common denomi- 

nator, so that this marginality rule has only a limited prackical 

relevance. The various aspects involved in judging the value 

of an information system normally requires a multidimensional 

trade-off. 

4. THE USE OF INFORMATION 

Information as structured data systems can be used in three 

stages of a planning process viz. description, impact analysis, 

and evaluation. These three elements will now successively be 

discussed. 

4.1. Description 

A description means a structural representation of the data 

regarding a system. For instance, the social indicator movement 

may be regarded as an attempt at representing relevant features 

of a social system in a systematic way. The same holds true for 

environmental quality analysis. 



In general, it appears to be meaningful to represent the 

main characteristics of a system by means of multidimensional 

profiles (Nijkamp 1979). Each of these profiles comgrises a 

set of relevant indicators. For instance, a regional system 

may be characterized by means of the following profiles: 

- economic: production 

investments 

- housing : 

labor market 

consumption, etc. 

quantity of dwellings 

quality of dwellings 

residential climate 

prices and rents, etc. 

- infrastructure: accessibility (public and private 
transport) 

distance 

mobility (migration, recreation), etc. 

- finances: 

- facilities: 

taxes 

subsidies 

public expenditures 

distributional aspects, etc. 

health care 

culturc?l 

social 

recreational, etc. 

- environmental: air pollution 

noise 

sewage systems 

congestion 

segregation 

density, etc. 

- energy: energy consumption 

insulation of dwellings 

central urban heating system 

tariff system, etc. 



Depending on the aim of a specific descriptive analysis, 

a choice among the foregoing profiles (including their levels 

of measurement) has to be made in order to get an integrated 

view of the system at hand. Thus, such a descriptive view 

implies a transformation of data into structured information 

classes. 

Such profiles with detailed elements are not only relevant 

in regional economics but also in many other disciplines such as 

environmental science, geography, and demography. In all these 

disciplines there is a basic need for a systematic storage and 

treatment of relevant data (cf. Blitzer et al. 1975 ,  Hordijk 

et al. 1980,  Rees and Willekens 1981)  . 
4.2. Impact Analysis 

In the last decade several types of impact analysis for 

planning and policy purposes have been developed: environmental 

impact analysis, social impact analysis, input-output analysis, 

technological impact analysis, urban impact analysis, and so on. 

The main aim of impact analyses was to get a more complete, 

systematic, and comprehensive information on the effects of public 

policy decisions or of exogenous shifts in the parameters or 

data of a system. Impact analysis will be defined here as a 

method for assessing the foreseeable and expected consequences 

of a change in one or more exogenous stimuli that exert effects 

on the element of the profiles characterizing a system (see 
Ni jkamp 1982  and Pleeter 19 80) . In general, impact analysis 

implies a transformation of first-order information into new 

information categories. 

The need for impact analysis stems from various sources: 

-- a systematic inventory of consequences of public policy 
may lead to more justified policy decisions; 

-- an integrated impact analysis may avoid neglect of 

(potentially important) indirect or unintended effects; 

-- the presence of spillover effects and interactions 

between several compartments of a system requires 

a comprehensive view of its complicated mechanism; 



-- the hierarchical structure of many planning systems 

evokes the need for a multi-level impact analysis 

which is able to trace all relevant consequences at 

various levels. 

Due to the pluriformity and complexity of western indus- 

trialized countries, coherent, and balanced public policy stra- 

tegies are usually fraught with difficulties. For instance, the 

integration and co-ordination of various aspects of physical- 

economic planning problems (such as public facilities, communi- 

cation and infrastructure networks, residential housing programs, 

industrialization programs, etc.) are often hampered by admin- 

istrative frictions, mono-disciplinary approaches, lack of infor- 

mation and political discrepancies. 

An impact analysis may be a meaningful tool for more inte- 

grated and co-ordinated planning strategies, since such analysis 

describes systematically the effects of changes in control 

variables on all other components of a system. Consequently, 

an impact analysis should pay attention to the variety, coherence, 

and institutional framework of the system at hand. This implies 

that economic, spatial, social, and environmental varia?,lcs should 

be included as relevant components of the system. Preferably, 

an impact analysis should be Sased on a formal model (see also 

Glickman 1980 and Snickars 1982). 

The grouping of a variety of variables in an impact analysis 

may be based on similarities in effects (cf. Friedrich and Wonne- 

mann 1981). Examples of such effects are: changes in spatial 

accessibility, changes in urban residential climate, changes in 

social structures, changes in urban employment attractiveness, 

etc. Such responses may emerge from several stimuli (changes in 

control variables), such as: urban housing programs, energy 

conservation programs, construction of an infrastructure network, 

etc. 

Formally, the relationships between policy controls and the 

related impacts may be represented by a (qualitative and quanti- 

tative) model that reflects the structure of the system at hand. 



I n  t h i s  way, a l s o  i n d i r e c t  and m u l t i p l i e r  e f f e c t s  can  be  t aken  

i n t o  accoun t  ( c f .  Nesher and Sch innar  1981) .  Such models 

can be used f o r  f o r e c a s t i n g  and s i m u l a t i o n  purposes .  

Given t h e  p l u r i f o r m i t y  and v a r i e t y  among t h e  e lements  o f  

most s o c i a l  sys tems ,  t h e  above-mentioned mul t id imens iona l  

profile i s  o f t e n  a  meaningful  a n a l y t i c a l  method f o r  

c o n s i d e r i n g  s y s t e m a t i c a l l y  a  wide v a r i e t y  o f  d i f f e r e n t  a s p e c t s  

i n  such sys tems.  

Any i n f o r m a t i o n  sys tem may b e  extended w i t h  a  s c e n a r i o  

a n a l y s i s .  A s c e n a r i o  a n a l y s i s  s e r v e s  t o  i n v e s t i g a t e  t h e  impac t s  

o f  ( h y p o t h e t i c a l )  p o l i c y  measures,  s o  t h a t  t h e s e  impacts  can b e  

con f ron t ed  w i t h  ( o r  judged on t h e  b a s i s  o f )  a r e f e r e n c e  p r o f i l e  

( e . g . ,  a  t a r g e t  p r o f i l e )  a r i s i n g  from p o l i c y  t a r g e t s  o r  g e n e r a l  

o b j e c t i v e s .  F igu re  3 may c l a r i f y  t h e  p reced ing  remarks.  

4 wolicv  measures I 
& I r eg iona l / u rban  sys tem 1 
I 

\L 
s c e n a r i o s  

\L 
[ r eg iona l / u rban  p r o f i l e s  1 

F i g u r e  3 .  S t a t e s  o f  a r eg iona l / u rban  s c e n a r i o  a n a l y s i s .  

Sometimes it may be  u s e f u l  t o  employ an  impact  s t r u c t u r e  

m a t r i x  which r e f l e c t s  t h e  e f f e c t s  of p o l i c y  c o n t r o l s  ( p l ,  .... 
pN) upon t h e  sys tems components (c l  .. . . ,cI)  (see F i g u r e  4 ) .  

F i g u r e  4 .  An impact  s t r u c t u r e  ma t r i x .  



An illustrative example of a spatial interaction system 

which might provide the information necessary to fill in the 

impact structure matrix Is contained in Figure 5. 

It has to be added that the dynamics in such a (spatial) 

impact system may be the result of several forces: (1) autono- 

mous developments (e.g. capital formation), (2) exogenous 

developments (e.g. rise in oil prices), and (3) policy measures 

(at either the systems level or the supra-systems level). 

4.3. Evaluation 

Evaluation refers to the process of analyzing plans, propo- 

sals, or projects with a view to searching for their comparative 

advantages and disadvantages and the act of setting down the 

findings of such analyses in a logical framework. Thus, the 

essence of evaluation in a planning context is the assessment 

of the comparative merits of different courses of action, so 

as to assist the process of decision-making (see Lichfield 

et al. 1975). Necessary steps prior to the evaluation process 

itself are the descriptive analysis and the impact analyses 
set out above. Evaluation essentially implies a confrontation 

of structured information categories with policy and planning 

views. 

Evaluation may take various forms: social cost-benefit 

analysis, cost-effectiveness analysis, planning balance sheet 

analysis, multiple criteria analysis, linear programminqanalysis, 

multi-objective programminganalysis, and so forth. Especially 

during the seventies, a whole spectrum of operational evzluation 

methods has been developed to assess the pros and cons of effects 

of vari0u.s courses of action (see for a survey also Nijkamp 1979). 

Evaluation requires the definition of a set of operational 

judgement criteria (efficiency criteria, equity criteria, environ- 

mental criteria, etc.), a set of alternative actions or strate- 

gies (including information on their technical and economic 

feasibility), a set of (implicit or explicit) preference para- 

meters reflecting the relative importance attached to certain 

outcomes of a piven action or strategv. Sometimes scenario analy- 

ses are also used as a way of dealing with hypothetical reasonable 

policy preference patterns. 



Production system Spatiol interoctions Settlement system 

Figure 5. An illustrative spatial interaction svstem. 

Source: Nijkamp 1979. 
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I t  shou ld  a l s o  be n o t i c e d  t h a t  p l ann ing  i s  e s s e n t i a l l y  a  

p r o c e s s ,  s o  t h a t  d u r i n g  each  s t a g e  t h e  n e c e s s a r y  and r e l e v a n t  

i n f o r m a t i o n  h a s  t o  be p rov ided .  A good example o f  a  su rvey  o f  

s t a g e s  i n  a  p l a n n i n g  p r o c e s s  can be found i n  L i c h f i e l d  e t  a l .  

(1975) (see F i g u r e  6 ) .  

I n  o r d e r  t o  make f u l l  u se  of  i n f o r m a t i o n  i n  e v z l u a t i o n  and 

decis ion-makina ,  it i s  a l s o  nece s sa ry  t o  i n d i c a t e  n r e c i s e l y  t h e  

n a t u r e  o f  t h e  v a r i a b l e s  i nc luded  ( t a r g e t  v a r i a b l e s ,  i n s t r u m e n t s ,  

exogenous d a t a ) .  T h i s  h a s  t o  be done f o r  e ach  p r o f i l e  mentioned 

i n  sub - sec t i on  4.1. I n  g e n e r a l ,  it i s  a l s o  u s e f u l  t o  i n d i c a t e  

p r e c i s e l y  how a  c e r t a i n  d e s i r e d  e n d - r e s u l t  shou ld  be reached  - 
( c f .  t h e  well-known go lden - sec t i on  and t u r n p i k e  r u l e s ) .  I n  o r d e r  

t o  p r e v e n t  decis ion-makers  from t a k i n g  i n f e a s i b l e  c o u r s e s  o f  

a c t i o n ,  t h r e s h o l d  a n a l y s i s  and b o t t l e n e c k  a n a l y s i s  may p rov ide  

u s e f u l  i n f o r m a t i o n  abou t  t h e  c o n d i t i o n s  under which a  c e r t a i n  

new s t a t e  o f  t h e  sys tem might  evo lve .  

5. A SYSTEMS VIEW O F  PLANNING 

S ince  p l ann ing  is  a  complex and m u l t i - s t a g e  a c t i v i t y ,  it is 

ex t remely  impor t an t  t o  o b t a i n  a  d i s t i n c t  f o c u s  from a  s y n t h e s i -  

z i n g  v iewpoin t .  I n  t h i s  r e s p e c t ,  a  sys tems approach may be  

ex t remely  v a l u a b l e  (see a l s o  Chadwick 1 9 7 1 ) , f o r  t h i s  may o f f e r  

a  comprehensive p i c t u r e  o f  a l l  i n f o r m a t i o n  r equ i r emen t s .  I n  

g e n e r a l ,  a  sys tems  approach aims a t  p o r t r a y i n g  t h e  p r o c e s s e s  

and r e l a t i o n s h i p s  i n  a  complex sys tem t h a t  encompasses v a r i o u s  

components,which a r e  l i n k e d  t o g e t h e r  by means o f  f u n c t i o n a l ,  

t e c h n i c a l ,  i n s t i t u t i o n a l ,  o r  b e h a v i o r a l  l inkages ,  and which can 

a l s o  be  i n f l u e n c e d  by changes i n  pa ramete r s  o r  c o n t r o l s  from 

t h e  environment  o u t s i d e  t h e  sys tem i t s e l f .  

Then a  fo rmal  sys tems  r e p r e s e n t a t i o n  o f  an  i n f o r m a t i o n  

sys tem can  be g iven  a s  f o l l ows .  The se t  o f  p r o f i l e s  c h a r a c t e r i -  

z i n g  t h e  s u c c e s s i v e  p a r t s  o f  t h e  sys tem concerned i s  deno ted  by 

P = { p l , . . . , p N I ,  w h i l e  t h e  se t  o f  a t t r i b u t e s  o f  each  p r o f i l e  

n  (n  = 1 ,  ..., N )  is denoted  by An = { a n l , . . . , a  I .  The compound n I  
r e p r e s e n t a t i o n  o f  a l l  a t t r i b u t e s  o v e r  a l l  p r o f i l e s  may t h u s  b e  

r e p r e s e n t e d  a s  a  se t  A = { A ~ , . . . , A  1. N 
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Figu re  6. Linkages  between s t a g e s  i n  t h e  p l ann ing  p roce s s .  

Source:  L ichf ie ld .  e t  a l .  1 9 7 5 ,  p.  4 0 .  



W e  may a l s o  i n t r o d u c e  a set  o f  exogenous p o l i c y  f i e l d s  

E 1 t - . , E J t  which c o n s t i t u t e  p a r t  o f  t h e  environment o f  t h e  above- 

mentioned system. The s p e c i f i c  p o l i c y  measures a s s o c i a t e d  w i t h  

each p o l i c y  f i e l d  j ( j  = 1 ,  ..., J)  can b e  i nc luded  i n  a set  

B j  = b j l . . b .  1; t h e  compound r e p r e s e n t a t i o n  o f  a l l  b  I s  i s  
IM j  

r e p r e s e n t e d  as B = { b , ,  ..., b 1. Thus t h e  components o f  t h e  sys -  J 
t e m  a r e  denoted by {A,B) .  

The i n t e r a c t i o n s  and r e l a t i o n s h i p s  can  be  d e a l t  w i th  i n  a 
n l i l  

s imilar manner. L e t  sni r e p r e s e n t  t h e  r e l a t i o n s h i p  between 

any e lement  ani and a n ' i l  w i t h i n  t h e  sys tem a t  hand,  t h e n  t h e  

se t  o f  i n t e r n a l  r e l a t i o n s h i p s  w i t h i n  t h i s  sys tem can b r i e f l y  - - - 

b e  r e p r e s e n t e d  as S =  I i  ; n , n 1 , i i .  ~ e t  r e p r e s e n t  "ni 
t h e  r e l a t i o n s h i p  between any e lement  ani w i t h i n  t h e  sys tem and 

any e lement  b  o u t s i d e  t h e  sys tem,  t h e n  t h e  impact  r e l a t i o n s h i p s  
jm 

from ( e x t e r n a l )  p o l i c i e s  upon t h e  e lements  o f  t h e  (endogenous) 

p r o f i l e s  can  b e  denoted as R = { r j m  ; n  i , j m Then t h e  £01- n i  
lowing compound r e p r e s e n t a t i o n  o f  an i n fo rma t ion  sys tem U can be  

given:  U = {A,B,S,R). The l a t t e r  e x p r e s s i o n  can  be  seen  as 

a formal  d e f i n i t i o n  o f  an  i n fo rma t ion  system. The set o f  r e l a -  

t i o n s h i p s  and i n t e r a c t i o n s  S  and R may i n c l u d e  a l l  k inds  o f  

r e l a t i o n s :  series, p a r a l l e l ,  feedback,  and compound r e l a t i o n s .  

I n  an  i l l u s t r a t i v e  way t h e  f u n c t i o n i n g  of  such  a  system 

can now be r e p r e s e n t e d  as fo l l ows  (see F i g u r e  7 ) .  

policies 

<-, profiles 

F i g u r e  7. Simple r e p r e s e n t a t i o n  of  an  i n fo rma t ion  system. 



The foregoing systems approach gives a systematic represen- 

tation of the state of a system. Clearly, more complicated sys- 

tems with multiple components, multiple policy levels, and inter- 

actions between policy fields (or profiles) can be treated in an 

analogous way. 

It is evident that such an information system requires data 

on the set of relationships S and R, and on the sets A and B as 

well. These relationships might be represented by means of a 

formal econometric model (estimated by means of time-series or 

cross-section data) or by means of graphs or arrows. The latter 

a~proach is more modest, since it does not require the constmlr' ' ., 

of a comprehensive econometric model; in this case, however, 

frequently only qualitative statements regarding the responses 

of the system to policy measures can be made. 

6. INFORMATION SYSTEMS FOR MULTIREGIONAL DEVELOPMENT PLANNING 

Tne abovementioned expositions on information systems are 

fairly general and do not have a distinct focus on a given 

problem area. Therefore, it may be worthwhile to delimitate the 

scope of the present paper by addressing problems of information 

systems in a multiregional development setting so as to pay more 

attention to the use of such systems in regional planning. 

Therefore, the following specific approach to multire- 

gional information systems (MIS) approach will be adopted: 

- the analysis will be based on a systems approach of 

information for regional development; 

- the analysis will only focus on systems with multiple 

regions ; 

- the analysis will only analyze information systems, 

insofar as they are developed for regional planning 

purposes ; 

- the analysis will particularly address modeling 

efforts as part of the planning process; 

- the analysis will focus on those aspects which will 

allow a generalization by means of an international 

comparative study; 

- the analysis should be focused (after a general over- 

view of problems) on a specific problem area or a 

limited set of problem areas; and 



- the analysis should lead to research recommendations 

and policy conclusions for information systems for 

regional planning in various national systems. 

Given the abovementioned features of a meaningful study on 

information systems for regional planning models, it may be 

worthwhile to specify some general judgement criteria for such 

information systems. The following considerations may be men- 

tioned: 

- availability of information: the relevant information 

should be available during the successive stages of the 

planning process so as to guarantee an adequate -pic- 
- .  

ture of the system at hand (including possibly longitu- 

dinal data) ; 

- actuality of information: the information should be 

based on recent data in order to provide a represen- 

tative and up-to-date picture of a complex reality; 

- accessibility: the information should be accessible 

to both model builders and users (including policy 

makers and planners) ; 

- consistency: the information should represent a set 

of coherent and non-contradictory data on regional pro- 

cesses and patterns; 

- com~leteness: the information should take into account 

all (intended and unintended) effects and implications 

of policies upon the system at hand; 

- relevance: the information produced should be in agree- 

ment with the aims of regional (or urban) management and 

planning ; 

- pluriformity: the variables included in an information 

system should reflect the variety and multidimensionality 

of a multiregional system; 

- comparability: the various data included in an informa- 

tion system should allow a comparison with other data 

measured at different time periods or in different areas; 

- flexibility : the information system should provide com- 

prehensive information which can be adjusted to the needs 

of users or to new circumstances; 



- measurability: the information system should take into 

account the available data measured on any meaningful 

scale (including qualitative information); 

- comprehensiveness: the various components of an infor- 

mation system should provide an integrated picture of a 

multiregional system; 

- effectiveness: the information produced should 

allow a confrontation with a priori set policy targets, 

so that the effectiveness of policy measures can be 

gauged; 

- versatility: the information provided may also be used 

for other planning purposes; 

- validity: the reliability of the information provided 

and of the related statistical inferences should allow 

a judqement to be made from a statistical or econometric 

point of view. 

In addition to these general methodoloaical criteria, some 

specific reaional or multiregional elements OF a MIS can also 

be mentioned (see also Bowman and Kutscher 1980; Garnick 1980; 

Torene and Goettee 1980) : 

- integration: the information system should attempt to 

present relevant data for each relevant spatial level 

and each relevant spatial unit, so as to guarantee both 

a comparability of data from one region to another and 

a coordination of various planning activities in differ- 

ent agencies; 

- interreaional interaction: a MIS should reflect the 

interlinkaqes within a spatial system bv demnstratina the 

volumes of interregional commodity flows, migration 

flows, capital flows, etc.; 

- specific regional bottlenecks: an information system 

should also indicate whether or why important regional 
information is lacking (for instance, the frequent lack 

of insight into monetary flows between regions); 

- multiregional decision-making: various decisions affect- 

ing a regional economy are made in headquarters of cor- 

porate decision-makinq bodies; in addition, flows OF 



income and p r o f i t s  a r e  ha rd  t o  a t t r i b u t e  t o  a  s p e c i f i c  

r e g i o n .  A MIS shou ld  t r y  t o  d i s e n t a n g l e  t h e  complexi ty  

o f  such a  s p a t i a l  system. 

- s t a n d a r d i z a t i o n :  i n  o r d e r  t o  make d a t a  comparable a c r o s s  

r e g i o n s ,  t hey  have t o  be s t a n d a r d i z e d  ( f o r  i n s t a n c e ,  by 

r e l a t i n g  them t o  t h e  p o p u l a t i o n  s i z e  o r  t h e  s i z e  o f  t h e  

a r e a ) .  An i n fo rma t ion  system shou ld  p r o v i d e  a  sound 

b a s i s  f o r  such a  s t a n d a r d i z a t i o n  and shou ld  a l s o  i n d i c a t e  

t h e  s e n s i t i v i t y  o f  t h e  r e s u l t s  f o r  a  s p e c i f i c  s t a n d a r d i -  

z a t i o n  (depending i n t e r  a l i a  on t h e  s o c i a l  and demogra- 

p h i c  s t r u c t u r e )  . 
Many c o u n t r i e s  have  developed a  MIS f o r  r e g i o n a l  development 

p l ann ing ,  though t h e r e  i s  a l s o  an enormous v a r i a t i o n  among i n f o r -  

mat ion  sys tems i n  v a r i o u s  c o u n t r i e s .  A good example o f  an  

i n t e g r a t e d  MIS can  be  found i n  t h e  USSR p l ann ing  sys tem (see 

I s s a e v  1982 ) .  A condensed r e p r e s e n t a t i o n  o f  a  combined m u l t i -  

s e c t o r ,  m u l t i r e g i o n  p l ann ing  sys tem i s  c o n t a i n e d  i n  F i g u r e  8  

which g i v e s  t h e  g e n e r a l  c o n f i g u r a t i o n  o f  t h e  s o - c a l l e d  SMOTR 

model (see Baranov and Ma t l i n  1982 ) .  A MIS shou ld  p rov ide  t h e  

b a s i c  i n fo rma t ion  f o r  such a  p l ann ing  system. 

Other  good examples of  r e g i o n a l  and urban i n f o r m a t i o n  sys tems 

can  b e  found among o t h e r s  i n  m g e r s t r a n d  and Kuk l in sk i  1971, 

Kukl insk i  1974, P e r r i n  1975, Benjamin 1976, Guesn ie r  1978, and 

E l f i c k  1979. I n  a n  i n t e r e s t i n g  su rvey  a r t i c l e ,  Hermansen (1971), 

h a s  g iven  an  a p p r o p r i a t e  and f a i r l y  complete  r e p r e s e n t a t i o n  o f  an  

i n fo rma t ion  sys tem f o r  r e g i o n a l  development p l ann ing  (see F i g u r e  

91. 

7. RESEARCH PROBLEMS FOR MULTIREGIONAL INFORMATION SYSTEMS 

Plann ing  a c t i v i t i e s  may t a k e  p l a c e  a t  s e v e r a l  l e v e l s  each  

i n t e r a c t i n g  w i t h  t h e  o the r s .  F igu re  1 0  i n d i c a t e s  t h a t  an i n t e -  

g r a t e d  p l ann ing  sys tem may combine a  bottom-up and a  top-down 

s t r u c t u r e .  T h i s  s t r u c t u r e  i s  determined by f u n c t i o n a l  economic 

r e l a t i o n s h i p s  ( f o r  i n s t a n c e ,  t h o s e  i nc luded  i n  a  fo rmal  econo- 

metric model) and t h e  p r e v a i l i n g  i n s t i t u t i o n a l  s t r u c t u r e .  



Level 2 

I 

Level 3 3.1 3 3.2 3.3 - 3.4 - 3.5 

1.1. Overa l l  rnacro-economic i n d i c a t o r s  

1.2. Goal i n d i c a t o r s  f o r  n a t i o n a l  economic development 

1.3. Simulat ion dynamic input-output  model 18 x 18 

1.4. I n t e r i n d u s t r y  flows model based on s e c t o r a l  
product ion func t ions  

2.1. Dynamic model based on i n t e g r a t e d  products  va lue  
f lows i n t e r i n d u s t r y  balance (260 products )  

2.2. "Center" model 

3.1. Models of  s e p a r a t e  i n d u s t r i e s  and i n d u s t r i a l  complexes 

3.2. Model f o r  bu i ld ing  and cons t ruc t ion  o f  i n d u s t r i a l  
complex 

3.3. Y!dule o f  r eg iona l  models 

3.4. Module o f  t r a n s p o r t a t i o n  complex 

3.5. Models o f  supply wi th  i n t e rmed ia t e  goods 

F i g u r e  8.  G e n e r a l  c o n f i g u r a t i o n  o f  SMOTR. Source :  Baranov 
and M a t l i n  1 9 8 2 .  
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Figure 9. A comprehensive information system for regional 
development planning. Source: Hermansen 1971, 
p. 31. 



international 

Figure 10. An illustrative representation of various planning 
levels. 

A well-known problem inherent in any kind of regional 

information system is the spatial demarcation of the system 

concerned (in terms of cities, regions, etc.). From an analy- 

tical point of view, the spatial demarcation might be based on 

functional linkages between the spatial entities of the system 

at hand, although data availability very often hampers the ap- 

plication of this standpoint. From a planning point of view, 

the spatial demarcations might be based on the existing adminis- 

trative framework, although here also data problems may emerge 

(see Hermansen 1 9 6 9 )  . This problem deserves closer atten- 

tion in a further analysis of a MIS. 

Frequently, information systems for regional planning have 

been developed in close connection with multiregional models. 

Multiregional models--as an extension of traditional econome- 

tric modeling--aim at providing consistent and coherent infor- 

mation on a complex spatial world, so as to identify the main 

driving forces and the mechanism of a complicated multiregional 



sys tem (see a l s o  I s s a e v  e t  a l .  1982) .  The a i m  o f  coherence  and 

c o n s i s t e n c y  w i l l ,  i n  g e n e r a l ,  l e a d  t o  a  r e j e c t i o n  of  economic 

models t h a t  do n o t  t a k e  i n t o  accoun t  t h e  openness  o f  a  r eg ion .  

Thus, w i t h o u t  a  c o n s i d e r a t i o n  o f  i n t e r r e g i o n a l  and n a t i o n a l -  

r e g i o n a l  l i n k s ,  t h e r e  i s  no c o n s i s t e n c y  g u a r a n t e e  f o r  t h e  spa-  

t i a l  sys tem a s  a  whole. Usua l l y ,  t h e r e  a r e  v a r i o u s  k i n d s  of  

d i r e c t  and i n d i r e c t  c r o s s - r e g i o n a l  l i n k a g e s  caused  by s p a t i o -  

t empora l  feedback and c o n t i g u i t y  e f f e c t s ,  s o  t h a t  r e g i o n a l  

developments may have a  nat ion-wide e f f e c t .  N a t i o n a l  o r  even 

i n t e r n a t i o n a l  developments may a l s o  e x e r t  s i g n i f i c a n t  impac t s  

on a  s p a t i a l  system; t h i s  i s  e s p e c i a l l y  impor t an t  because  such 

developments may a f f e c t  t h e  c o m p e t i t i v e  power o f  r e g i o n s  i n  a  

s p a t i a l  system. For  i n s t a n c e ,  a  g e n e r a l  n a t i o n a l  i n n o v a t i o n  

p o l i c y  - may f a v o r  e s ~ e c i a l l y  a r e a s  w i t h  l a r g e  agg lomera t i ons .  

The d i v e r s i t y  i n  an  open s p a t i a l  economic sys tem r e q u i r e s  coo rd i -  

n a t i o n  o f  p l ann ing  a c t i v i t i e s  on t h e  n a t i o n a l  and r e g i o n a l  l e v e l ,  

l e a d i n g  t o  t h e  n e c e s s i t y  of  u s i n g  m u l t i r e g i o n a l  economic models 

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

development p l ann ing .  T h i s  problem i s  a l s o  wor th  f u r t h e r  inves -  

t i a a t i o n .  

L e t  u s  now t a k e  a  m u l t i r e g i o n a l  p l ann inq  model focusinq on 

one s p e c i f i c  problem a r e a  ( i . e .  one s p e c i f i c  p r o f i l e )  o r  on a n  

i n t e g r a t e d  r e g i o n a l  development p a t t e r n  ( i n c l u d i n g  m u l t i p l e  

p r o f i l e s ) .  Then w e  may assume t h e  fo l l owing  g e n e r a l  framework 

f o r  a  m u l t i - l e v e l  i n f o r m a t i o n  sys tem (see F i g u r e  1 1 ) .  

The r igh t -hand  s i d e  o f  F igu re  11 r e f l e c t s  t h e  expec t ed  

r e s u l t s  i n  terms of  v a l u e s  of  o b j e c t i v e s ,  g o a l  v a r i a b l e s ,  and 

o t h e r  r e l e v a n t  endogenous v a r i a b l e s .  I n  f a c t ,  two main q u e s t i o n s  

may b e  s t u d i e d  by means o f  F i g u r e  11: 

- what i s  t h e  optimum u s e  o f  a  g i v e n  d a t a  i n p u t ?  

- what i s  t h e  optimum d a t a  i n p u t  o f  t h e  i n f o r m a t i o n  

sys tem f o r  a  g i v e n  set o f  u s e s ?  

It i s  c l e a r  t h a t  t h e  second q u e s t i o n  i s  t h e  d u a l  t o  t h e  f i r s t  

( p r i m a l )  q u e s t i o n .  I t  shou ld  a l s o  b e  n o t e d  t h a t  t h e  v e r s a t i l i t y  

f o r  l o c a l  d a t a  is  much h i g h e r  t h a n  f o r  r e g i o n a l  o r  n a t i o n a l  d a t a ,  

s i n c e  t hey  can be  used t o  b u i l d  3 t y p e s  o f  sys tems models and t o  

a s s e s s  3 d i f f e r e n t  t y p e s  o f  p r o f i l e s .  



Data input 
I 

Systems model 
I 

Output 
I 

C 

loca l  data  j local  model ), local  p ro f i l e s  

regional data multiregional regional 
mode 1 pro f i l e s  

national data  national model . > national 
p ro f i l e  

F i g u r e  1 1 .  S t r u c t u r e  o f  a  mul t i -u rban  mu l t i - r eg ion  i n fo rma t ion  
system. 

Fur thermore ,  t h e  o u t p u t  o f  t h i s  i n fo rma t ion  sys tem a l s o  

d i s p l a y s  some i n t e r e s t i n g  f e a t u r e s .  Loca l  p r o f i l e s  can o n l y  

b e  o b t a i n e d  by means o f  l o c a l  d a t a  and a  l o c a l  model, whereas 

a  n a t i o n a l  p r o f i l e  c an  be  a s s e s s e d  i n  many ways, a cco rd ing  t o  

t h e  g raphs  r e p r e s e n t e d  i n  F i g u r e  1 1 ;  f o r  i n s t a n c e ,  from l o c a l  

d a t a  v i a  a  m u l t i r e g i o n a l  model t o  a  n a t i o n a l  p r o f i l e .  A l l  

such  combinat ions  o f  ways of  composing t h e  r e l e v a n t  p r o f i l e s  

a r e  c e r t a i n l y  wor th  a n  in -dep th  a n a l y s i s  o f  s p e c i f i c  r e a l -  

wor ld  problem a r e a s .  

Th i s  problem i s  a l s o  c l o s e l y  r e l a t e d  t o  t h e  i n fo rma t ion  

l o s s  by a g g r e g a t i n q  a  sys tem from a  micro  l e v e l  t o  a  meso o r  

macro l e v e l ,  a s  t h i s  i n f o r m a t i o n  l o s s  may occu r  i n  e ach  of  t h e  

t h r e e  abovementioned s t a g e s :  d a t a  i n p u t ,  models,and f i n a l  

p r o f i l e s .  s i m i l a r  problems may emerge i n  a t t e m p t s  t o  d i s ag -  
g r e g a t e  e x i s t i n g  d a t a  i n t o  d a t a  o f  a  lower s p a t i a l  l e v e l .  These 

q u e s t i o n s  shou ld  a l s o  be  add re s sed  i n  f u r t h e r  r e s e a r c h .  

F i n a l l y ,  a l s o  t h e  r e l a t e d  problem o f  ,bottom-up v e r s u s  top-  

down approaches  may be  add re s sed  i n  i n fo rma t ion  sys tems ,  n o t  



on ly  from an i n s t i t u t i o n a l  p o i n t  of  view b u t  a l s o  from an ana ly-  

t i c a l  p o i n t  o f  view (see a l s o  Nijkamp and R ie tve ld  1982b) .  

Apar t  from t h e  abovementioned a n a l y t i c a l  q u e s t i o n s ,  a l s o  

v a r i o u s  s p e c i f i c  q u e s t i o n s  have t o  be  addressed  i n  o r d e r  t o  

b u i l d  up an  e f f i c i e n t  i n fo rma t ion  sys tem f o r  r e g i o n a l  p lann ing :  

- what a r e  t h e  r e l e v a n t  v a r i a b l e s  f o r  t h e  p r o f i l e s ?  

- what is  t h e  b e s t  model s p e c i f i c a t i o n  f o r  t h e  purpose  

a t  hand? 

- which d a t a  a r e  needed t o  e s t i m a t e  t h e  model? 

- which k i n d  of  impact  a n a l y s i s  and e v a l u a t i o n  a n a l y s i s  

i s  t h e  most a p p r o p r i a t e  f o r  t h e  purposes  a t  hand? 

- what i s  t h e  b e s t  way o f  s t o r i n g  and up-dat ing t h i s  

i n fo rma t ion  i n  o r d e r  t o  f u l f i l l  t h e  c r i t e r i a  f o r  

i n fo rma t ion  sys tems mentioned i n  S e c t i o n  6? 

A l l  t h e s e  q u e s t i o n s  imply c e r t a i n  t r a d e o f f s ,  f o r  i n s t a n c e ,  

between t h e  expec ted  b e n e f i t s  o f  an  i n fo rma t ion  sys tem and t h e  

costs of  d a t a  c o l l e c t i o n  and s t o r a g e ,  or  between t h e  expec ted  

b e n e f i t s  of  an  i n fo rma t ion  sys tem and t h e  c o s t s  of  b u i l d i n g  a  

model. Th i s  i s  i l l u s t r a t e d  i n  a  h y p o t h e t i c a l  way i n  F igu re  12. 

A s  mentioned b e f o r e ,  t h e  key q u e s t i o n  of b u i l d i n g  up an 

i n fo rma t ion  sys tem i s  t h e  s e a r c h  f o r  a  compromise between t h e s e  

c o n f l i c t i n g  c r i t e r i a .  A t  p r e s e n t ,  t h e  e x i s t i n g  sys tems o f  

i n fo rma t ion  ( s t a t i s t i c s  and s p e c i a l i z e d  o p e r a t i v e  sys tems)  

are incomplete ,  i n c o n s i s t e n t , a n d  i n s u f f i c i e n t l y  o r i e n t e d  t o  t h e  

needs o f  t h e  a n a l y s i s  of  geog raph i ca l  a s p e c t s  o f  socio-economic 

development p lann ing .  Th i s  s i t u a t i o n  l e a d s  t o  a l a c k  of  d a t a  

f o r  models,  gaps  i n  adequa te  use  o f  i n fo rma t ion  f o r  t h e  dec i -  

sion-making p r o c e s s ,  d i f f i c u l t i e s  f aced  by u s e r s  i n  making 

c o n s i s t e n t  d e c i s i o n s  and i n  implementing models. Hence, t h e  

problem a r i s e s :  how can  t h e  needs o f  i n fo rma t ion  f o r  p lann ing  

i n t e g r a t e d  regional-natimal d e ~ e l o ~ m n t s  he f u l f i l l e d ?  The develop- 

ment of computer ized i n fo rma t ion  systems s u p p o r t i n g  r e g i o n a l  and 

n a t i o n a l  p l ann ing  and management ha s  i n  r e c e n t  y e a r s  been marked 

by much p r o g r e s s  and has  l e d  t o  a  v a r i e t y  of  meaningful  expe r i -  

ences ,  t h e  accumula t ion  of  which cou ld  g r e a t l y  c o n t r i b u t e  t o  t h e  

s o l u t i o n  o f  t h e  above problem. The re fo re ,  a r i g o r o u s  endeavour 
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F igu re  1 2 .  Trade-off  cu rve s  between b e n e f i t s  and c o s t s .  

shou ld  be made t o  deve lop  a  s y s t e m a t i c  framework f o r  a  MIS i n  a  

s p e c i f i c  g e o g r a p h i c a l ,  socio-economic and i n s t i t u t i o n a l  s e t t i n g .  

The aims o f  such  a  r e s e a r c h  p r o j e c t  shou ld  be:  

-- t o  g e n e r a l i z e  and e v a l u a t e  i n t e r n a t i o n a l  e x p e r i e n c e  

from t h e  p o i n t  o f  view of how an e x i s t i n g  MIS c o r r e s -  

ponds t o  a c t u a l  g o a l s  and problems o f  i n t e g r a t e d  

r e g i o n a l  development p l a n n i n g  and management; s p e c i a l  

a t t e n t i o n  shou ld  be g iven  t o  b o t t l e n e c k s  and l a c k i n g  

e l emen t s  i n  i n f o r m a t i o n  p r o v i s i o n ;  
-- t o  r e v e a l  t h e  most p r o a r e s s i v e  t r e n d s  and e lements  i n  

deve lop ing  a MIS from t h e  p o i n t  o f  view o f  a  sys tems  

a n a l y t i c  approach t o  r e g i o n a l  development p l ann ing ;  
-- t o  e s t i m a t e  p e r s p e c t i v e s  and fo rmu la t e  recommendations 

r e l a t i n g  t o  d i f f e r e n t  a s p e c t s  o f  r e g i o n a l  i n f o r m a t i o n  

problems.  

I t  i s  c l e a r  t h a t  t h e  abovementioned p r o j e c t  w i l l  be  t o o  

broad t o  he  c a r r i e d  o u t  e f f e c t i v e l y  i n  a  l i m i t e d  t i m e  p e r i o d .  

T h e r e f o r e , .  it i s  n e c e s s a r y  t o  p rov ide  a more d i s t i n c t  f ocus  

by a d d r e s s i n g  o n l y  a  coup le  o f  impor t an t  problem a r e a s  i n  t h e  

f i e l d  of  r e g i o n a l  development planning,  such  a s  r e g i o n a l  l a b o r  

marke t s  and r e g i o n a l  energy  p l ann ing .  A c r o s s - n a t i o n a l  inven- 

t o r y  and comparison o f  a  MIS f o r  t h e s e  problem a r e a s  i s  no 

doub t  an  ex t remely  impor t an t  endeavour f o r  b o t h  model b u i l d e r s  

and p l ann ing  a g e n c i e s .  
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