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PREFACE 

S i n c e  1979, t h e  Regional  Development Task a t  IIASA i s  

engaged i n  a c a s e  s t u d y  o f  economic and demographic develop-  

ment, land-use  and r e l a t e d  problems i n  t h e  r e g i o n  o f  

sou thwes te rn  Skane i n  Sweden. The c a s e  s t u d y  is  t h e  t h i r d  

i n  a series o f  a t t e m p t s  made by t h e  Regional  Development Task 

t o  app ly  sys tems a n a l y t i c  methods t o  r e g i o n a l  p l ann ing  problems 

i n  r e g i o n s  w i t h  d i f f e r e n t  economic s t r u c t u r e s ,  r e s o u r c e  endow- 

ments and o r g a n i z a t i o n a l  s e t t i n g s .  

The r e s e a r c h  i n  t h e  Swedish c a s e  s t u d y  i s  done i n  c o l l a -  

b o r a t i o n  w i t h  t h e  Southwest  Skane Munic ipal  ~ o a r d ,  a s  a p a r t  

o f  t h e i r  ongoing work i n  p h y s i c a l  and p u b l i c  t r a n s p o r i  p lann ing  

f o r  t h e  m e t r o p o l i t a n  r e g i o n  o f  Malmo, and i t s  ne ighbo r ing  muni- 

c i p a l i t i e s .  The r e s e a r c h  i s  p a r t l y  sponsored by t h e  Swedish 

Counci l  f o r  Bu i l d ing  Research.  

I n  t h e  c a s e  s t udy  a n  i n t e g r a t e d  sys tems a n a l y t i c  package 

o f  models i s  used which h a s  been developed w i t h i n  t h e  Regional  

Development Task i n  c o o p e r a t i o n  w i t h  a group of  Swedish r e s e a r -  

c h e r s  and p l a n n e r s .  I n  t h a t  package,  s e p a r a t e  models have been 

developed f o r  i n t e r r e g i o n a l  economic and demographic problems,  

and f o r  i n t r a r e g i o n a l  land-use  problems.  



The c u r r e n t  paper  sets  t h e  Swedish case s t u d y  i n  r e l a t i o n  

t o  t h e  t h r e e  o t h e r  c a s e  s t u d i e s  i n  t h e  Regional  Development Task. 

I t  i s  a f i r s t  a t t e m p t  t o  make a comparison o f  t h e  v a r i a n t s  of  

r e g i o n a l  sys tems  a n a l y s i s  adop ted  by t h e  Task under  d i f f e r e n t  

demo-economic and i n s t i t u t i o n a l  s e t t i n g s .  It s h o u l d  be  fo l lowed  

by more c a r e f u l  compara t ive  judgements i n  t h e  f u t u r e .  

B o r i s  Issaev 
Leader 
Regional  Development Task 
IIASA, Laxenburg 

A p r i l  1981 



COMPARATIVE STUDIES OF REGIONAL PLANNING 
MODELS - W I T H  SPECIAL EMPHASIS ON A CASE- 
STUDY OF SOUTHWESTERN S K ~ N E  

Fo lke  S n i c k a r s  * 

1 .  I N T R O D U C T I O N  

Problems o f  r e g i o n a l  development have been p icked  a s  a  

t o p i c  s u i t a b l e  f o r  m u l t i d i s c i p l i n a r y  s t u d i e s  u s i n g  sys tems 

a n a l y t i c  t o o l s  by s e v e r a l  n a t i o n a l  member o r g a n i z a t i o n s  of  IIASA. 

Over a  p e r i o d  o f  some t h r e e  y e a r s  e f f o r t s  have  been made a t  IIASA 

t o  do r e s e a r c h  on i s s u e s  of  r e g i o n a l  p l a n n i n g  i n  a  set of  m e m b e r  

c o u n t r i e s .  The Regional  Development Task h a s  been launched a s  a  

s t a r t i n g  p o i n t  f o r  a  p o s s i b l e  major  programme o f  t h e  k i n d  

c u r r e n t l y  r e p r e s e n t e d  by t h e  Energy Program and t h e  Food and 

A g r i c u l t u r e  Program. However, it i s  f a i r  t o  s a y , t h a t  t h e r e  have 

been somewhat unexpected  problems i n  g a i n i n g  enough momentum i n  

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

p o i n t  o f  IIASA work. 

The problems t r e a t e d  by IIASA shou ld  b e  o f  g l o b a l  impor tance .  

T h i s  means t h a t  t h e y  shou ld  e i t h e r  concern  i s s u e s  f o r  t h e  world 

a s  a  whole o r  be  p r e s e n t  i n  s i m i l a r  forms i n  d i f f e r e n t  p a r t s  o f  

t h e  wor ld ,  i . e .  r e p r e s e n t  u n i v e r s a l  problems.  A r e a c t i o n  t o  t h e  

e x c l l l s i v e l y  g l o b a l  problems,  e s p e c i a l l y  when t h e y  come t o  t h e  

s t a g e  o f  p o l i c y  implementa t ion  h a s  been t h a t  t h e  recommendations 

a r e  o f t e n  t o o  g e n e r a l  t o  be  a p p l i c a b l e  a t  a  r e g i o n a l  o r  l o c a l  

l e v e l .  I t  i s  a t  t h i s  l e v e l  t h a t  t h e y  s h o u l d  b e  f i t  i n t o  

* 
Paper  p r e s e n t e d  a t  a  c o n f e r e n c e  on "Sweden and IIASA" i n  

Stockholm, December 4 - 5 ,  1 9 6 0 .  
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t h e  e x i s t i n g  economic,  o r g a n i z a t i o n a l ,  and  p o l i t i c a l  s t r u c t u r e s  

w i t h  d u e  n o t i c e  of  a l l  t h e  r e s t r i c t i o n s  and  t i e s  a c t i n g  i n  t h e  

r e a l - w o r l d  s e t t i n g .  

One r e a s o n  f o r  t h e  problems i n  g e t t i n g  t h e  l a r g e r  s c a l e  

r e g i o n a l  programme r u n n i n g  m i g h t  s i m p l y  b e  t h a t  r e g i o n a l  a s p e c t s  

a s  s u c h  a r e  n o t  r e g a r d e d  a s  i m p o r t a n t  enough by some member 

c o u n t r i e s ,  e s p e c i a l l y  those w i t h  a n  o u t s p o k e n l y  m a r k e t  t y p e  

economy. Ano the r  r e a s o n  m i g h t  b e  t h a t  t h e  f o c u s  h a s  n o t  b e e n ,  

so t o  s a y ,  s h a r p  enough t o  a r r i v e  a t  s e l f - i g n i t i o n  i n  r e s e a r c h  

h a v i n g  t h e  r e g i o n a l  d i m e n s i o n  as  t h e  common d e n o m i n a t o r .    here- 

f o r e  a c u r r e n t  r e o r i e n t a t i o n  o f  t h e  t a s k *  m i g h t  l e a d  t o w a r d s  

more s p e c i f i c  r e g i o n a l  deve lopmen t  p rob lems ,  e i t h e r  c o n n e c t e d  

w i t h  i n d u s t r i a l  c h a n g e  (medium-term) o r  e n e r g y  deve lopmen t  

p r o j e c t s  ( l o n g - t e r m ) .  A t  t h e  a p p r o p r i a t e  g e o g r a p h i c a l  l e v e l ,  

a n y  r e g i o n  i s  s m a l l  a n d  open  t o  . t h e  w o r l d  economy, and  m i g h t  b e  

a n a l y z e d  by t o o l s  d e v e l o p e d  f o r  s m a l l ,  open  economies  i n  g e n e r a l ,  

e . g . ,  by o t h e r  IIASA r e s e a r c h .  

2 .  A COMPARISON OF THE CURRENT REGIONAL CASE- 
STUDIES AT IIASA 

A s  i n d i c a t e d  a b o v e ,  t h e  work i n  t h e  IIASA R e g i o n a l  Develop- 

ment Task h a s  n o t  p r i m a r i l y  been  aimed a t  b a s i c  m e t h o l o g i c a l  

r e s e a r c h  b u t  a t  d e v e l o p i n g  s y s t e m s  o f  models  t o  b e  a p p l i e d  i n  

a series o f  c a s e - s t u d i e s .  These  c a s e - s t u d i e s  h a v e  been  c h o s e n  

so a s  t o  a c h i e v e  a b r o a d  r a n g e  o f  a l t e r n a t i v e s  t o  t e s t  t h e  model 

packages .  A l though  t h e r e  i s  a s p e c i a l  set  o f  models  d e v e l o p e d  

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

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

b o t h  p rob lems  t a c k l e d  and  models  u s e d .  T h i s  compar i son  s h o u l d  

e x p l i c i t l y  s p e c i f y  t h e  i n s t i t u t i o n a l  f rameworks  and  p rob lems  

e n c o u n t e r e d  i n  t h e  a c t u a l  c o l l a b o r a t i o n  be tween  IIASA and  t h e  

r e g i o n a l  a u t h o r i t i e s  a n d  p l a n n e r s .  

* 
R e s e a r c h  w i t h  a r e g i o n a l  d i m e n s i o n  i s  a l so  g o i n g  on  i n  s e v e r a l  

o t h e r  IIASA p r o j e c t  a r e a s ,  i . e .  i n  t h e  Human S e t t l e m e n t s  and 
S e r v i c e s  A r e a ,  and  t h e  Resources  and Envi ronment  Area .  



I n  t h e  f o l l o w i n g  t a b l e ,  w e  have  t r i e d  t o  summarize some o f  

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

Both t h e  eas t -European s t u d i e s  c o n c e r n  a g r i c u l t u r a l  r e g i o n s  

where growth h a s  been r a t h e r  s low due t o  v a r i o u s  s h o r t a g e  phe- 

nomena. Water s u p p l y  h a s  been a major  p o i n t  i n  q u e s t i o n ,  p a r t l y  

because  of  t h e  p o s s i b i l i t i e s  o f  i n c r e a s i n g  a g r i c u l t u r a l  produc- 

t i v i t y  by i r r i g a t i o n .  I n  b o t h  s t u d i e s ,  a series o f  l i n k e d  models 

of  t h e  r e g i o n a l  subsys tems have  been a p p l i e d ,  where a g r i c u l t u r e  

i s  g i v e n  t h e  c e n t r a l  r o l e  and o t h e r  economic p r o c e s s e s  are  t r e a t e d  

less comprehensively .  The p o s i t i o n  o f  t h e s e  r e g i o n s  i n  t h e  

n a t i o n a l  d i v i s i o n  o f  l a b o r  h a s  been a s s e s s e d  by p a r t i a l ,  l o c a l  

a n a l y s e s .  I n  t h e  B u l g a r i a n  c a s e - s t u d y  t h e r e  i s  also a n  a l t e r n a -  

t i v e  model sys tem which t ies  t h e  development  i n  t h e  S i l i s t r a  

r e g i o n  t o  t h e  n a t i o n a l  and i n t e r r e g i o n a l  economic development .  

Tab le  1 .  Summary comparison o f  f o u r  r e g i o n a l  development  case- 
s t u d i e s .  

Main 
economic Main d e v e l -  Main Main methods and  

REGION c h a r a c -  opme n t 
t e r  istics problems 

c o l l a b o -  
r a t o r s  models  

Notec , h g r i c u l -  S h o r t a g e  o f  C e n t r a l  and Dynanic r e g i o n a l  
midd le  t u r a l  water supp ly ,  r e g i o n a l  l e v e l  model ,  l i n k e d  w i t h  
Poland r e g i o n  o u t m i g r a t i o n  p l a n n e r s ,  e l a b o r a t e  a g r  i c u l -  

wa te r  r e s o u r c e  t u r e  and w a t e r  
e x p e r t s  s u p p l y  models  

S i l i s t r a ,  Agr i cu l -  Slow g rowth ,  C e n t r a l  l e v e l  Linked models  o f  
n o r t h e r n  t u r a l  e .g .  i n  t h e  p l a n n e r s ,  a g r i c u l t u r e ,  water 
B u l g a r i a  r e g  i o n  b a s i c  a g r i -  v a r i o u s  r e -  s u p p l y ,  i n d u s t r y ,  

c u l t u r a l  s e a r c h  i n s t i -  e tc . , breakdown 
s e c t o r  t u t e s  i n  S o f i a  models  

S o u t h e s t e r n  S p e c i a l i z a -  R a t h e r  s low 
Skane ,  t i o n  i n  growth w i t h  
s o u t h  a g r  i c u l t u r g  s p e c i a l i z a -  

Sweden food indus-  t i o n  i n  pro-  
t r y  and t e c t e d  
c h e m i c a l  i n d u s t r y ,  
i n d u s t r y  l and-use  

con£ l i c  ts 

R e g i o n a l  P lan-  H i e r a r c h i c a l  s y s t e m  
n i n g  Of £ i c e  of  o f  models w i t h  
S o u t h e s t e r n  emphas i s  on  m u l t i -  
Skane  (SSK), o b j e c t i v e  l and-use  
U n i v e r s i t y  o f  models  
Lund (water 
p r o b l e m s ) ,  
Swedish C o u n c i l  
f o r  B u i l d i n g  
Resea rch  

Tuscany,  S p e c i a l i -  V u l n e r a b l e  R e g i o n a l  econo- I n t e r n a t i o n a l  and 
m i d d l e  z a t i o n  i n  p o s i t i o n  i n  m i c  p l a n n e r s  i n  i n t e r r e g i o n a l  t r a d e  
I t a l y  t e x t i l e  and t h e  wor ld  F l o r e n c e ,  r e s e a r -  models  o f  i n d u s t r i a l  

l e a t h e r  in -  economy, c h e r s  a t  N a t i o n a l  s p e c i a l i z a t i o n ,  l a b o r  
d u s t r y ,  exposed t o  Resea rch  C o u n c i l ,  marke t  models 
t o u r i s m  c o m p e t i t i o n  Rome 



I t  migh t  be  a r g u e d  t h a t  f o r  r e g i o n s  t h a t  p l a y  a minor  r o l e  

i n  t h e  n a t i o n a l  economy, a l o c a l  a n a l y s i s  would seem more 

w a r r a n t e d  t h a n  o t h e r w i s e .  However, s i n c e  t h e  i n t r . a r e g i o n a 1  

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

v i s i b i l i t i e s  o f  p l a n t s  and  s e r v i c e  f a c i l i t i e s ,  t h e  l o c a l  area 

a n a l y s e s  t e n d  t o  b e  no less complex f rom a  m e t h o d o l o g i c a l  view- 

p o i n t ,  t h a n  t h e  o n e s  t h a t  migh t  be  u s e d  i n  l a r g e r  r e g i o n s .  I n  

t h e  l a t t e r  r e g i o n s  t h e  i n t e r r e g i o n a l  d e p e n d e n c i e s  and  f e e d b a c k s  

s h o u l d  b e  t r e a t e d  e x p l i c i t l y  i n  t h e  r e g i o n a l  mode l ing ,  l e a d i n g  

t o  a n  i n t e g r a t e d  a p p r o a c h  i n  which n a t i o n a l - r e g i o n a l  t i e s  are 

i m p o r t a n t  t o  model.  T h a t  o u t l o o k  would t e n d  t o  f a v o r  t h e  u s e  

o f  h i e r a r c h i c a l  s y s t e m s  o f  models .  Such l i n e s  o f  a t t a c h  are 

t h e r e f o r e  f o l l o w e d  i n  t h e  Skane and Tuscany c a s e - s t u d i e s .  

S i n c e  t h e  Skane s t u d y  is t h e  c e n t r a l  t o p i c  o f  t h i s  p a p e r ,  

it i s  a p p r o p r i a t e  t o  i n d i c a t e  i n s t e a d  t h e  c h a r a c t e r  o f  t h e  

Tuscany c a s e - s t u d y  a t  t h i s  s t a g e .  

A s  n o t e d  i n  Table 1 ,  t h e  Tuscany r e g i o n  e x h i b i t s  t h e  same 

p r o p e r t i e s  as  many s m a l l e r  economic r e g i o n s ;  it i s  q u i t e  s t r o n g l y  

s p e c i a l i z e d  i n  i n d u s t r i a l  p r o d u c t s  t h a t  are t r a d e d  o n  t h e  w o r l d  

m a r k e t  u n d e r  heavy c o m p e t i t i o n ,  e . g .  f rom c o u n t r i e s  i n  t h e  t h i r d  

w o r l d .  I ts  dependence  o n  t o u r i s m  a l s o  i n t r o d u c e s  a s u b o r d i n a t i o n  

t o  e x t e r n a l  c o n d i t i o n s ,  s i n c e  Tuscany i n  f a c t  e x p o r t s  t o u r i s t  

s e r v i c e s .  T h e r e f o r e ,  t h e  Tuscany c a s e - s t u d y  d e a l s  r a t h e r  w i t h  

t h e  f o r m u l a t i o n  o f  a l t e r n a t i v e  s c e n a r i o s  o f  f u t u r e  i n d u s t r i a l  

s p e c i a l i z a t i o n  u n d e r  u n c e r t a i n t y  i n  w o r l d  marke t  deve lopmen t ,  

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

t i o n ,  more t y p i c a l  o f  t h e  Skane. s t u d y .  

The Tuscany l a b o r  m a r k e t  i n  a n  example o f  a n  u n u s u a l l y  

f r e e  one ,  i . e .  a m a r k e t  where i n t e r s e c t o r a l  l a b o r  m o b i l i t y  i s  

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

f l u c t u a t i o n s .  T I l i s  v o l a t i l e  m a r k e t  i s  s a i d  t o  b e  o n e  o f  t h e  

r e q u i s i t e s  f o r  t h e  r a t h e r  f a s t  economic deve lopmen t  d u r i n g  t h e  

1970s i n  Tuscany.  However, p a r t  o f  t h e  a n a l y t i c a l  p roblem 

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

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



3 .  THE BACKGROUND OF THE SKANE CASE-STUDY 

The c a s e  s t udy  o f  Skane was i n i t i a t e d  by IIASA and t h e  

Southwestern  Skane Regional  Planning O f f i c e  a f t e r  t h e  complet ion 

o f  t h e  1979 land-use p l a n  f o r  t h e  sou thwes t  Skane r eg ion .*  The 

i n t e n t i o n  was t o  t e s t  a  new methodology f o r  t h e  n e x t  round of  

p lann ing ,  i .e .  n o t  t o  deve lop  models and methods t o  be  used i n  

connec t i on  w i t h  work on a  p a r t i c u l a r  p lann ing  document. The 

i d e a  o f  having a  land-use  o r i e n t e d  case -s tudy  of  Skane was r e l a -  

t e d  t o  t h e  ongoing a n a l y s e s  a t  IIASA of  wa t e r  problems i n  t h e  

same a r e a .  Although t h e r e  i s  a  l i n k a g e  between t h e  two Skane 

s t u d i e s ,  e . g .  concern ing  t h e  exchange o f  r e s u l t s  o f  modeling 

exper iments ,  w e  w i l l  r e f r a i n  from going i n t o  t h i s  s u b j e c t  h e r e .  

The b a s i c  i d e a  of  t h e  Skane land-use  case -s tudy  i s  t h a t  t h e  

c r e a t i o n  of  s c e n a r i o s  i s  a  neces sa ry  and f r u i t f u l  f e a t u r e  o f  t h e  

p lann ing  p roces s .  Such s c e n a r i o s  can b e  developed through a  

p u r e l y  v e r b a l  p roces s  which c a n  a l s o  be  guided by s k e t c h i n g  a s  

i s  o f t e n  done i n  p h y s i c a l  p lann ing .  However, ample expe r i ence  

shows t h a t  w i th  such t e c h n i q u e s ,  it i s  o n l y  p o s s i b l e  t o  g e n e r a t e  

a  sma l l  number o f  c o n s i s t e n t  a l t e r n a t i v e s .  Th i s  i m p l i e s  t h a t  

computer-aided p l ann ing  procedures  s e r v e  a t  l e a s t  two purposes .  

F i r s t l y ,  such methods a l l o w  a  l a r g e r  number o f  a l t e r n a t i v e s  t o  

b e  genera ted  than  w i th  i n t u i t i v e  methods and secondly  a  l a r g e r  

number of  dimensions can  be t r e a t e d  s imu l t aneous ly  and i n  a  

c o n s i s t e n t  way. 

I n  t h e  Skane case -s tudy ,  27 economic s e c t o r s  a r e  d i s c e r n e d  

t o g e t h e r  w i t h  35 sub reg ions  (most o f  them i n  sou thwes te rn  Skane) .  

The p lann ing  pe r iod  i s  supposed t o  c o n s i s t  o f  a t  most 7  f i ve -yea r  

p e r i o d s ,  s t a r t i n g  from t h e  base  yea r  1975. To g i v e  a  complete re- 

p r e s e n t a t i o n  of  t h e  s e c t o r a l ,  geog raph i ca l  and t i m e  development a t  

l e a s t  6615 v a r i a b l e s  would be needed. I t  would be imposs ib l e  

t o  c o n s t r u c t  s c e n a r i o s  f o r  such a  sys tem wi thou t  t h e  a i d  o f  a  

formal computer model. Even w i th  such technology a v a i l a b l e  t h e  

t a s k  i s  fo rmidab le .  S p e c i a l  methods must t h e r e f o r e  be  developed 

* 
P r o f e s s o r  Ake E.  Andersson took t h e  major i n i t i a t i v e s  i n  

s t a r t i n g  t h e  s tudy  and a l s o  sugges ted  most o f  t h e  methods 
d e s c r i b e d  below. The p r o j e c t  l e a d e r  of  t h e  c o l l a b o r a t i v e  s t u d y  
i s  Jdrgen  S c h u l t z ,  Regional  Planning O f f i c e  of  Southwestern  Skane. 



to manage the system of models so as to make the results readily 

useful to the planners and the decision-makers. 

The policy problems in land-use planning are long-term in 

nature. This means that uncertainties are a rule rather than 

an exception. Furthermore, these uncertainties cannot be expec- 

ted to be removed or sometimes not even reduced by deeper analysis. 

A development of scenarios seems to be one promising way of 

planning for uncertain events of this ill-defined type. 

Among the uncertain factors are also the weights to be 

attached to alternative criteria for assessing the costs and 

benefits of a proposed plan, or even how to measure individual 

cost or benefit items. Although it has long been argued that 

regional planning is a field characterized by multiple and 

conflicting objectives, model applications using modern multi- 

objective decision analysis are quite scarce. 

A short-hand characterization of the Skane land-use case- 

study from the point of view of IIASA as a research organization 

for applied systems analysis is therefore that it is one of the 

test-fields for such decision methods. Development uncertainties 

for Skane as a whole in the Swedish economy as well as for 

technical development are treated by the scenario technique. 

Uncertainties in the goal structures for the intraregional 

planning in (southwestern) Skane are treated by multiobjective 

decision methods, developed at IIASA and elsewhere. The aim 

is to generate a set of so-called non-dominated solutions for 

each external development scenario, i.e. to present alternatives 

that cannot be ameliorated in one aspect without reduc ng some 

other welfare-component. This methodology will be described 

somewhat further below. 

4. A HIERARCHICAL APPROACH TO THE SKANE PHYSICAL 
PLANNING PROBLEM 

There are two opposite principles to decomposing a regional 

policy problem. Although both principles are aimed at studying 

the development problems of an individual region they differ 

in the importance attached to interregional considerations. 



A .  T h i s  p rocedure  c o n s t r a i n s  t h e  p o l i c i e s  p o s s i b l e  f o r  t h e  

r e g i o n  i n  q u e s t i o n  by a n a l y z i n g  s u c c e s s i v e l y  i n t e r n a t i o n a l ,  

n a t i o n a l  and i n t e r r e g i o n a l  problems.  I t  a s s e s s e s  t h e  r o l e  

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

l a b o r ,  b e f o r e  t r e a t i n g  i n t r a r e g i o n a l  a l l o c a t i o n .  

B. T h i s  p r o c e d u r e  t a k e s  i t s  s t a r t i n g  p o i n t  i n  a n  a n a l y s i s  o f  

t h e  v a r i o u s  subsys tems  of  t h e  r e g i o n  i n  q u e s t i o n  ( a g r i c u l -  

t u r e ,  i n d u s t r y ,  hous ing ,  s e r v i c e s ) .  I t  i s  more concerned 

w i t h  t h e  i n t e r n a l  working of  t h e s e  subsys tems  t h a n  w i t h  

t h e i r  i n t e r a c t i o n  and t h e  r e l a t i o n s  between t h e  r e g i o n  and 

t h e  res t  of  t h e  wor ld .  

Although t h e s e  two approaches  a r e  o f t e n  termed top-down and 

bottom-up methodo log ies ,  r e s p e c t i v e l y ,  w e  would a r g u e  t h a t  t h i s  

shor t -hand c h a r a c t e r i z a t i o n  i s  t o o  s i m p l i s t i c .  The a p p r o p r i a t e  

combinat ion  of  methods A and B i s  t h e  c e n t r a l  f i e l d  o f  work f o r  

r e g i o n a l  mode le r s .  The c h o i c e  o f  approach  s h o u l d  be  performed 

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

o r g a n i z a t i o n a l  t r a i t s  o f  t h e  a p p l i c a t i o n  a t  nand.  

The c o n t e n t i o n  h e r e  is  t h a t  p rocedure  A i s  t h e  n a t u r a l  

s t a r t i n g  p o i n t  i n  a  c a s e  a s  t h e  Skane one .  I t  s h o u l d  be  stres- 

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

s c e n a r i o s  d o e s  n o t  n e c e s s a r i l y  have t o  be  t i e d  t o  c e n t r a l  

r e s e a r c h  and policy-making i n s t i t u t i o n s .  Such s c e n a r i o s  might  

w e l l  be  developed by p l a n n e r s  i n  Skane i t s e l f .  The methodology 

d e s c r i b e d  h e r e  s h o u l d  i n  p r i n c i p l e  a l l o w  f o r  such  s p e c i a l l y  

d e s i g n e d  s c e n a r i o s  t o  be  c o n s t r u c t e d .  

The modeling s t e p s  a c u t a l l y  chosen  i n  t h e  Skane r a s e -  

s t u d y  are o u t l i n e d  i n  F i g u r e  1 .  

The n a t i o n a l  development  i s  a n a l y z e d  w i t h  some emphasis  on  

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

Skane.  The s h o r t - t e r m  n a t i o n a l  development  f o l l o w s  t h e  a l t e r n a -  

t i v e s  p r e s e n t e d  i n  t h e  o f f i c i a l  p l a n n i n g  documents .  The long- 

t e r m  ones  a r e  o r i e n t e d  t o  p o s s i b l e  developments  of  p r i c e s ,  

commodity p r o d u c t i o n  and inves tment .  They r e f l e c t  d i f f e r e n t  

s i t u a t i o n s  o f  e n e r g y  s u p p l y ,  p u b l i c  s e c t o r  expans ion  and 

f o r e i g n  t r a d e .  I n  t h e  Skane case - s tudy ,  t h e  s c e n a r i o s  draw 

on a l r e a d y  p u b l i s h e d  m a t e r i a l  i n  Sweden f o r  t h e  n a t i o n a l  



r e s u l t s  f r o m ~ m u l t i s e c t o r a l  
growth model used  i n  t h e  Com- 
m i s s i o n  on Consequences 

International 
and 

n a t i o n a l  
l e v e l s  

Shor t - t e rm f o r e c a s t :  o f f i c i a l  
Swedish models used by t h e  
M i n i s t r i e s  o f  Economy and In -  
d u s t r y .  Long-term s c e n a r i o s :  

I n t r a -  
r e g i o n a l  

l e v e l  
( f o c u s  

of  
s t u d y )  

l a b o r  supp ly  ------ l a b o r  demand - - - - - - -  

I 

A p p l i c a t i o n  of m u l t i 9 b j e c t i v e  d e c i s i o n  method 

Shor t - t e rm f o r e c a s t :  
o f f i c i a l  models men- 
t i o n e d  above.  Long- 
te rm s c e n a r i o s :  mul t i -  
r e g i o n a l  m i g r a t i o n  
model developed a t  

I IASA 

Normative l and-use  Combined normat ive  
model deve loped  i n  and f o r e c a s t i n g  
Stockholm and a t  l and-use  model,  
IIASA. Comprehen- i n t e r a c t i v e ,  recul 
s i v e ,  r e c u r s i v e ,  s i v e ,  d e c i s i o n -  
l o c a t i o n  o f  i n d i v i  maker sets 

I n t e r r e g i o n a l  
l e v e l  

v 
M u l t i r e g i o n a l  p l a n n i n g  and/ 
o r  f o r e c a s t i n g  models 
developed i n  Sweden and a t  
IIASA, r e s t i n g  p a r t l y  on 
i n t e r r e g i o n a l  i n p u t - o u t p u t  

a n a l y s i s  

supp ly  
demand 
i n t e r -  

a c t i o n  

I s i b l e  u n i t s  I c o n s t r a i n t s  I 

Shor t - t e rm f o r e c a s t :  
o f f i c i a l  models 
( coun ty  p l a n n i n g ,  
basic-non-basicmodel). 
Long-term s c e n a r i o s :  
r e s u l t s  from C o m m i s -  
s i o n  on Consequences 

F i g u r e  1 .  H i e r a r c h i c a l  scheme o f  models used  i n  t h e  Skane c a s e -  
s t u d y  . 



development. P a r t s  of t h i s  m a t e r i a l  a r e  de r ived  by methods 

developed a t  I I A S A . *  

I n  t h e  i n t e r r e g i o n a l  s t e p  use  i s  a l s o  made of t h e  o f f i c i a l  

p lanning documents i n  Sweden. This  i s  done f o r  t h e  shor t - te rm 

development. Furthermore,  o f f i c i a l  m a t e r i a l  i s  used c o n s t r u c t  

a  r e f e r e n c e  a l t e r n a t i v e  f o r  t h e  growth of t h e  Skane economy even 

i n  t h e  longer-term. 

Three major t ypes  of  models developed f o r  t h e  i n t e r r e g i o n a l  

a n a l y s i s  can  be mentioned h e r e .  The f i r s t  concerns  a novel  model 

type  f o r  r e g i o n a l  l a b o r  supply p r o j e c t i o n s .  I t  concerns  an  a p p l i -  

c a t i o n  of so-ca l led  m u l t i r e g i o n a l  demographic p r o j e c t i o n  methods, 

developed a t  IIASA.** 

The popu la t ion  f o r e c a s t i n g  model has been a p p l i e d  t o  25  

r eg ions  i n  Sweden, i . e .  c o u n t i e s  p l u s  a  f u r t h e r  s u b d i v i s i o n  

of  Malmohus county i n t o  two p a r t s  ( n i n e  m u n i c i p a l i t i e s  i n  south- 

wes te rn  Skane and t h e  r e s t ) .  By t h i s  method f o u r  d i f f e r e n t  

popu la t ion  development s c e n a r i o s  have been genera ted  f o r  Skane, 

us ing  g r o s s  i n t e r r e g i o n a l  mig ra t ion  p a t t e r n s  f o r  f o u r  time- 

pe r iods  du r ing  t h e  y e a r s  1968-1977 as b a s i c  d a t a .  Ingvar  Holmberg, 

Univers i ty  of  Gothenburg, has  performed t h e  main p a r t  of t h e  work. 

It has  an independent i n t e r e s t  a l s o  f o r  o t h e r  r e g i o n s  i n  Sweden 

and, i n  f a c t ,  f o r  t h e  whole Nordic a r e a .  

The o t h e r  two models p e r t a i n i n g  t o  t h i s  r e g i o n a l  l e v e l  focus  

on l a b o r  demand and produc t ion ,  and have a  l e s s  d e t a i l e d  t r e a t -  

ment of  t h e  popula t ion  development. Resu l t s  o f  one of  t h e  most 

comprehensive r e g i o n a l  economic models b u i l t  f o r  Sweden by Lars  

Lundqvist ,  Royal I n s t i t u t e  of  Technology, Stockholm, ; r e  ava i -  

l a b l e  f o r  u se  i n  t h e  s tudy  a l though  t h a t  model has  n o t  s p e c i f i -  

c a l l y  been developed f o r  t h e  Skane case-s tudy.  The model 

c o n t a i n s  input-output  ba l ances  f o r  each one of  e i g h t  r e g i o n s  i n  

Sweden a s  w e l l  a s  p o s s i b i l i t i e s  of  computing r e g i o n a l  energy use  

and it a l s o  a l l ows  f o r  a v a r i a b l e  u t i l i z a t i o n  of c a p i t a l .  S ince  

*see  t h e  papers  by Lars Bergman on m u l t i - s e c t o r a l  growth 
modeling f o r  Sweden. 

* * ~ h e s e  models have been e x t e n s i v e l y  s t u d i e d  and a p p l i e d  by 
Andrei Rogers e t  a l .  i n  IIASA'S Human Se t t l emen t s  and S e r v i c e s  
Area. 



t h e  model i s  o f  l i n e a r  programming t y p e  i t  canno t  be used 

o f fhand  f o r  f o r e c a s t i n g  purposes .  

The t h i r d  example o f  a  model t h a t  i s  employed a t  t h e  

i n t e r r e g i o n a l  l e v e l  i s  a  r e g i o n a l  p lann ing  and/or  f o r e c a s t i n g  

model developed by Arne Granholm, U n i v e r s i t y  o f  Gothenburg, and 

t h e  c u r r e n t  a u t h o r .  I t  d i f f e r s  from t h e  e a r l i e r  mentioned 

model i n  two r e s p e c t s .  F i r s t l y ,  i t  i s  less developed a s  r e g a r d s  

i n t e r s e c t o r a l  and i n t e r r e g i o n a l  l i n k a g e s  b u t  more deve loped  a s  

r e g a r d s  p u b l i c  i n f r a s t r u c t u r e  and s e r v i c e s .  Secondly ,  it may 

be used b o t h  i n  a  f o r e c a s t i n g  and a  p lann ing  mode. I n  t h e  

p l ann ing  mode, i n t e r r e g i o n a l  a l l o c a t i o n s  o f  p r i v a t e  and p u b l i c  

c a p i t a l  a r e  sough t  which minimize p r i v a t e  and/or  p u b l i c  i n v e s t -  

ment e x p e n d i t u r e s .  I n  t h e  f o r e c a s t i n g  mode, t h a t  l o c a t i o n  o f  

p roduc t i on  and employment i n  e i g h t  Swedish r e g i o n s  i s  sough t  

which f u l f i l l s  a l l  t e c h n o l o g i c a l  a s  w e l l  a s  n a t i o n a l  o r  r e g i o n a l  

p o l i c y  r e s t r i c t i o n s  w i t h  a  minimum r e o r g a n i z a t i o n  o f  p o p u l a t i o n  

and employment. The r e s t r i c t i o n s  a r e  made up from v a r i o u s  

p u b l i c  s e c t o r  demand-supply s t a n d a r d s  and c o n t a i n  i n f o r m a t i o n  

from t h e  p o p u l a t i o n  f o r e c a s t i n g  model. The a p p l i c a t i o n  o f  

t h i s  model t o  t h e  Skane case - s tudy  y i e l d s  a p o s s i b l e  e q u i l i -  

br ium on t h e  r e g i o n a l  l a b o r  market  c o n s i s t e n t  w i t h  t h e  n a t i o n a l  

s c e n a r i o s .  

5. TWO MODELS FOR INTRAREGIONAL LAND-USE PLANNING 

The r e g i o n a l  f o r e c a s t s  f o r  Skane w i t h  t h e  h e l p  o f  t h e  i n t e r -  

r e g i o n a l  models create t h e  b a s i s  f o r  t h e  c o r e  o f  o u r  a n a l y s i s ,  

t h e  i l l u s t r a t i o n  o f  land-use  c o n f l i c t s  a t  t h e  l o c a l  l e v e l  i n  

Skane . 
The i n d u s t r i a l  development,  and t h e  s p e c i a l i z a t i o n  o f  

i n d u s t r y  i n  Skane, c r e a t e s  a demand f o r  i n d u s t r i a l  l a n d  i n  d i f -  

f e r e n t  p a r t s  o f  t h e  r e g i o n .  The l o a d  o i  p o l l u t a n t s  o n  Skane 

w i l l  v a ry  depending on t h e  l o c a t i o n  p a t t e r n  o f  t h e  i n d u s t r i a l  

s e c t o r s .  

The a g r i c u l t u r a l  development i s  a t t a c h e d  t o  t h e  p o l i c y  o f  

s u p p o r t i n g  a g r i c u l t u r a l  p roduc t i on  i n  Sweden. I t  ha s  been shown 

i n  t h e  IIASA case -s tudy  on wa t e r  management i n  Skane t h a t  c o n s i -  

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



a g r i c u l t u r a l  s e c t o r  i n  Skane i f  i r r i g a t i o n  were c o n s i d e r a b l y  

i n c r e a s e d .  E v e r t h i n g  else g i v e n ,  t h i s  would t e n d  t o  i n c r e a s e  

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

between urban and r u r a l  u s e  o f  t h e  l a n d .  

The t e n d e n c i e s  i n  hous ing  c o n s t r u c t i o n ,  r e c r e a t i o n  and 

weekend hous ing  a l s o  imply a n  i n c r e a s i n g  demand f o r  u rban  l a n d  

n o t  o n l y  w i t h i n  o r  a t  t h e  f r i n g e s  o f  t h e  c u r r e n t  urban a r e a s .  

These t e n d e n c i e s  may e x h i b i t  s p i l l - o v e r  e f f e c t s  i n t o  t h e  t r a n s -  

p o r t a t i o n  s e c t o r  i n  view o f  t h e  consequen t  i n c r e a s i n g  commuting 

l o a d  on t h e  t r a n s p o r t  network i n  Skane. 

On t o p  o f  t h e s e  p o t e n t i a l  c l a s h e s  between l a n d - u s e s ,  

s o u t h w e s t e r n  Skane f a c e s  a  number o f  i m p o r t a n t ,  long-b ind ing  

d e c i s i o n s  a s  r e g a r d s  energy  s u p p l y .  Remote h e a t i n g  o f  t h e  c i t y  

o f  MalmB i s  a  f o c a l  p o i n t  i n  t h i s  problem a r e a .  

I n  t h e  development  o f  t h e  land-use  models ,  t h e  s e c t o r a l  and 

r e g i o n a l  s u b d i v i s i o n s  have  been a d a p t e d  t o  t h e  above problem 

h i g h l i g h t s . *  The b a s i c  model d e v i s e d  t o  g e n e r a t e  l and-use  

a l t e r n a t i v e s  c a n  b e  employed t o  l o c a t e  i n d i v i s i b l e  p r o d u c t i o n  

u n i t s  i n  s u b a r e a s .  T h i s  t r e a t m e n t  o f  i n d i v i s i b i l i t i e s  i s  a n  

unusua l  e l ement  o f  models o f  t h i s  type.** However, it i s  a  v e r y  

u s e f u l  p r o p e r t y  o f  a  model aimed a t  a  r e a l i s t i c  t r e a t m e n t  o f  

l a n d  a l l o c a t i o n  a t  such a  low g e o g r a p h i c a l  l e v e l  t h a t  a c t u a l  

p l a n t s  a r e  t h e  e l e m e n t s  o f  t h e  a n a l y s i s .  T h i s  p r o p e r t y  i s  o f  

a  more pronounced i n t e r e s t  f o r  t h o s e  s e c t o r s  which e x h i b i t  

c l e a r  economies o f  s c a l e .  Another  c a s e  i n  i n t e r e s t  i s  s e c t o r s  

w i t h  a  s t r o n g  growth o r  d e c l i n e  i n  t h e  a r e a  s o  t h a t  new i n v e s t -  

ments o r  s h u t t i n g  down o f  e x i s t i n g  c a p i t a l  are l i k e l y  t o  o c c u r .  

* 
The b u l k  o f  t h e  work on d a t a  c o l l e c t i o n  and d e t a i l e d  model 

s p e c i f i c a t i o n  f o r  computer  a p p l i c a t i o n  h a s  been c a r r i e d  o u t  by 
Ulf S t r b m q v i s t ,  TEMAPLAN AB, Stockholm, and B e r t i l  Marksjd,  
Stockholm Regional  P l a n n i n g  O f f i c e .  
**  

The model r e sembles  t h e  TRANSLOC model sys tem developed f o r  t h e  
Stockholm r e g i o n  i n  t h e  e a r l y  1970s. Markku K a l l i o  and Andras 
Por ,  System and D e c i s i o n  S c i e n c e s  Area,  IIASA, have  developed t h e  
s o l u t i o n  a l g o r i t h m  f o r  t h e  new land-use  model. 



The model i s  - n o t  i n t e n d e d  t o  p r o v i d e  a  d e t a i l e d  d e s c r i p t i o n  

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

i n  f o r m u l a t i n g  o v e r a l l  l and-use  p o l i c i e s .  T h e r e f o r e ,  a  set of  

e v a l u a t i o n  c r i t e r i a  i s  p rov ided ,  c o n s i s t i n g  o f  a t  l e a s t  t h e  f o l -  

lowing e lements :  

- i n v e s t m e n t ,  d e m o l i t i o n  and o p e r a t i n g  c o s t s ;  

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

consumption t o  o t h e r  a c t i v i t i e s  and p r e l o -  

c a t e d  r e s o u r c e s  ( t r a n s p o r t  ne tworks ,  t e r m i n a l s ) ;  

- c o n q e s t i o n  c o s t s ,  e . g .  i n  t h e  form o f  d e n s i t y  

i n d i c a t o r s  ; and 

- env i ronmenta l  p o l l u t i o n  c o s t s  ( e . g .  a i r -  o r  

water -borne  p o l l u t i o n ) .  

These c o s t  i n d i c a t o r s  a r e  n o t  a g g r e g a t e d  o v e r  t i m e ,  b u t  

e v a l u a t e d  f o r  t h e  c o n s e c u t i v e  t i m e - p e r i o d s  i n  q u e s t i o n .  I f  w e  

were t o  employ each  of  t h e  f o u r  i n d i c a t o r s  mentioned and s t u d y  

seven t i m e - p e r i o d s ,  e v e r y  land-use  p a t t e r n  g e n e r a t e d  by t h e  

model t h a t  f u l f i l l s  r e s t r i c t i o n s  on a v a i l a b l e  l a n d  a s  w e l l  a s .  

p r o d u c t i o n  and p o p u l a t i o n  s c e n a r i o s ,  s h o u l d  be  judged from 28 

a s p e c t s .  Two model s o l u t i o n s  s h o u l d  be  compared i n  28 a s p e c t s .  

Even w i t h  m u l t i o b j e c t i v e  methods t h i s  number i s  s imply  t o o  h i g h  

t o  be  u s e f u l .  ~ g g r e g a t i o n  o v e r  t i m e - p e r i o d s ,  e . g .  i n t o  s h o r t -  

t e r m  and long- term p e r i o d s  shou ld  t h e r e f o r e  be  a  p a r t  o f  t h e  

a n a l y s i s .  

The s u c c e s s i v e  comparison o f  s o l u t i o n s  produced by t h i s  

land-use  model t o  a s s e s s  s o - c a l l e d  dominance p r o p e r t i e s  can  b e  

accompl ished by v a r i o u s  methods o f  m u l t i o b j e c t i v e  a n a l y i i s .  

The aim o f  t h e s e  methods i s  s imply  t o  remove such  s o l u t i o n s  from 

t h e  se t  o f  a l t e r n a t i v e s  t o  be f u r t h e r  c o n s i d e r e d  which a r e ,  i n  

t h e  s e n s e  o f  t h e  o b j e c t i v e s ,  i n f e r i o r  t o  o t h e r  s o l u t i o n s .  Mathe- 

m a t i c a l  t e c h n i q u e s  f o r  performing t h i s  f i l t e r i n g  o f  s o l u t i o n s  

have  been developed a t  IIASA and e l sewhere* .  

* 
The method developed by Andrej  W i e r z b i c k i  o f  IIASA's System and 

D e c i s i o n  S c i e n c e s  Area i s  q u i t e  g e n e r a l  and h a s  been implemented 
p r a c t i c a l l y .  
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Figure 2. Comparison of ideas behind two land-use models for Skane. 

pattern pertaining to that point, may also be computed. The 

dashed curve represents the lowest attainable communication cost 

that a decision-maker plannin~ only aggregate land-use at the 

municipal level can arrive at for the given level of pollution 

costs. 

The main result of the study is intended to be the specifi- 

cation of such curves for all (or the most important) o' the 

objectives involved. Also, the Skane planners and decision-makers 

will be given the opportunity to search interactively for land-use 

patterns that might dominate the currently proposed regional plan 

for the southwestern Skane area. A methodology for dealing with 

the abovementioned version of the land-use model, using modern 

graphical computer techniques has been developed at IIASA speci- 

fically for the Skane project by Geoffrey Roy, University of 

Western Australia. 



Although t h e  model o u t l i n e d  above i s  q u i t e  g e n e r a l  i n  n a t u r e  

and a t  t h e  same t ime  p o s s i b l e  t o  s o l v e  by numerical  methods, it 

s t i l l  does n o t  provide a  r e a l i s t i c  i n t e r f a c e  w i th  t h e  model u s e r .  

To compare two land-use p a t t e r n s  genera ted  by t h e  model, s e v e r a l  

thousand v a r i a b l e s  must be compared i n d i v i d u a l l y .  Therefore ,  a  

modified ve r s ion  of  t h i s  land-use model has been developed.  I t  

is  more r e s t r i c t e d  than  t h e  gene ra l  one, s i n c e  it cannot  t r e a t  

i n d i v i s i b l e  p l a n t s .  On t h e  o t h e r  hand, it i s  in tended  t o  s p e c i f y  

an e x p l i c i t  r o l e  f o r  t h e  decision-making bodies  t h a t  a r e  going t o  

use  t h e  model. 

I n  t h i s  model v e r s i o n  w e  assume t h a t  t h e  p h y s i c a l  p l anne r s  

can mainly c o n s t r a i n  land-use a t  a  c o a r s e  r e g i o n a l  l e v e l  and f o r  

a  few aggrega te  land-uses ( a g r i c u l t u r a l ,  i n d u s t r i a l ,  r e s i d e n t i a l ,  

commercial and r e c r e a t i o n a l  l a n d ) .  I n  t h e  model developed f o r  t h e  

s tudy ,  t h e  p l anne r  i s  assumed t o  s p e c i f y  i n t e r a c t i v e l y  aggrega te  

land-use i n  f i v e  c a t e g o r i e s  i n  n i n e  agg rega t e s  o f  t h e  35 subareas  

i n  Skane ( t h e  n i n e  m u n i c i p a l i t i e s  i n  southwestern  Skane)*.  

However, t h e  p lanners  a r e  s t i l l  assumed t o  wish t o  u se  i n d i -  

c a t o r s  f o r  t h e  performance of t h e i r  p l an  t h a t  make use  of o t h e r  

than land-use v a r i a b l e s  (average t r ave l - t ime  t o  work, a c c e s s i b i -  

l i t y  t o  s e r v i c e s  and r e c r e a t i o n a l  a r e a s ,  t h e  above-mentioned 

o b j e c t i v e s ,  e t c . ) .  These i n d i c a t o r s  a r e  de f ined  a t  t h e  l o c a l  

l e v e l ,  f o r  each of  t h e  35 subareas .  Therefore ,  g iven  t h e  ag- 

g r e g a t e  land-uses de f ined  by t h e  p l anne r s ,  a f o r e c a s t i n g  model 

i s  app l i ed  t o  d e r i v e  t h e  d e t a i l e d  land-use  p a t t e r n  c o n s i s t e n t  

w i th  t h e  p l anne r s '  r e s t r i c t i o n s ,  which i s  i n  a  c e r t a i n  s ense  

c l o s e s t  t o  t h e  e x i s t i n g  demo-economic s t r u c t u r e .  

F igure  2 i l l u s t r a t e s  t h e  r e l a t i o n  between t h e  approaches 

i n  t h e  c a s e  of two o b j e c t i v e s  and a  s i n g l e  t ime-period.  

The l e f t m o s t  curve  i n  F igure  2 r e p r e s e n t s  t h e  s e t  of non- 

dominated s o l u t i o n s  f o r  t h e  comprehensive land-use model. For 

a  g iven  l e v e l  of t h e  p o l l u t i o n  c o s t  t h e  curve  s p e c i f i e s  t h e  

lowes t  a t t a i n a b l e  communication c o s t .  Of cou r se ,  t h e  land-use 

* 
A s e t  of s p e c i a l  l o c a l  l e v e l  c o n s t r a i n t s  may a l s o  be used.  These 

may concern zoning r e g u l a t i o n s ,  composit ion of t h e  housing s t o c k ,  
e t c .  



6 .  CONCLUDING REMARKS 

Some of  t h e  a c t i v i t i e s  underway i n  t h e  Regional  Development 

Task a t  IIASA have been d e s c r i b e d  w i t h  a  s p e c i a l  t r e a t m e n t  o f  

t h e  sou thwes te rn  Skane s t u d y .  

From t h e  p o i n t  of  view of IIASA, t h i s  work i s  a  t e s t  o f  t h e  

a p p l i c a b i l i t y  o f  sys tems  a n a l y s i s  t e c h n i q u e s  t o  r e g i o n a l  p lann ing  

problems i n  v a r i o u s  o r g a n i z a t i o n a l  s e t t i n g s .  I n  t h e s e  tes ts ,  

p l ann ing  methods - n o t  i n  g e n e r a l  u se  shou ld  b e  a t t e m p t e d ,  t o  g a i n  

some compara t ive  expe r i ence .  I t  i s  n o t  t h e  main i n t e n t i o n  of  - 

IIASA t o  p rov ide  t h e  case - s tudy  c o l l a b o r a t o r s  w i t h  f u l l - f l e d g e d  

p ress - the -bu t ton  sys tems  which can  be used off -hand t o  s o l v e  

p l ann ing  problems.  The c o l l a b o r a t i o n  h a s  t h e  l e a r n i n g  p r o c e s s  of  

b o t h  p a r t i e s  a s  a  q u i t e  s i g n i f i c a n t  e lement .  

Th i s  ba l ance  between s p e c i f i c a l i t y  and g e n e r a l i t y  is  q u i t e  

d i f f i c u l t  t o  a ch i eve .  One p i t f a l l  is t o  s u g g e s t  t o o  g e n e r a l  

methodoiogies  which t h e  p l a n n e r s ,  a f t e r  be ing  l e f t  on t h e i r  own, 

f i n d  d i f f i c u l t  t o  a c t u a l l y  u se .  The o t h e r  p i t f a l l  from IIASA1s 

p o i n t  o f  view i s  such a  deep involvement  i n  t h e  a c t u a l  o rgan i -  

z a t i o n a l  s t r u c t u r e  w i t h  i t s  p o l i t i c a l  c o n n o t a t i o n s  t h a t  t h e  

o b j e c t i v i t y  might  be a t  s t a k e .  

Of c o u r s e ,  a  case - s tudy  such  a s  t h e  Skane one  would n o t  be  

complete  i f  IIASA s c i e n t i s t s  d i d  n o t  t a k e  p a r t  a l s o  i n  t h e  d i s -  

s emina t i on  o f  t h e  r e s u l t s .  S e v e r a l  t a r g e t  groups  c a n  be  

i d e n t i f i e d  : 

- r e g i o n a l  and p lann ing  s c i e n t i s t s ;  

- p l a n n e r s  i n  Skane and o t h e r  r e g i o n s ;  

- policy-makers a t  n a t i o n a l ,  r e g i o n a l  and 

l o c a l  l e v e l ;  and 

- t h e  g e n e r a l  p u b l i c .  

I t  i s  obv ious  t h a t  t h e  p r e s e n t a t i o n  and d i s c u s s i o n  o f  

methods and r e s u l t s  must be adap ted  t o  t h e  d i f f e r e n t  f rames  of  

r e f e r e n c e  f o r  t h e s e  groups .  


