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Preface 

This proposal, a continuation and extension 

of work begun at IIASA in 1974, was first discussed at 

the IIASA Conference on National Settlement Systems and 

Strategies last December. In its present form, it dates 

from a weekend of discussion and writing in Ottawa last 

May, when the authors net Dr. Pendleton of the Ford 

Foundation and Professor Glickman of the University of 

Pennsylvania. The primary purpose of this description 

of the project is the satisfaction of the Ford Foundation's 

information requirements; since those differ from the 

requirements of IIASA's national member organisations 

and of potential collaborators in this study, more fully 

elaborated versions will be forthcoming in the future. 

The proposal was sent to the Ford Foundation 

in July 1975. I have every hope that it will be funded 

and will become an integral part of IIASA's future work 

on human settlements and services, resource and environ- 

mental nangement, and integrated regional development. 

Howard Raiffa 

July 1975 





Proposal  f o r  a  Study 

URBAN SYSTEMS: A COblPARATIVE ANALYSIS 

OF STRUCTURE, CHANGE AND PUBLIC POLICY 

P e t e r  Ha l l  

N i l e s  Hansen 

Harry Swain 

1. I n t r o d u c t i o n  

1.1 The o b j e c t i v e  of t h i s  r e s e a r c h  i s  t o  es tab l ish  and 

use a framework of functional urban regions t o  give be t te r  under- 

standing of the impact of public pol ic ies i n  the f ie lds  of population 

d is t r ibut ion and economic development. I n  r e c e n t  decades , govern- 

ments i n  advanced i n d u s t r i a l  c o u n t r i e s  have used a  v a r i e t y  

of p o l i c y  i ns t rumen ts  t o  s t i m u l a t e  economic growth i n  

c e r t a i n  reg ions  and r e t a r d  it i n  o t h e r s ;  and t o  c o n t r o l  t h e  

phys i ca l  growth of c i t i e s .  Though e v a l u a t i o n s  of such 

p o l i c i e s  have been made, they  s u f f e r  from l a c k  of a  com- 

pa rab le  d a t a  base .  Th is  s tudy  aims t o  remedy t h e  d e f i c i -  

ency by employing s tanda rd i sed  u n i t s  of urban a n a l y s i s  t o  

make a  r i gou rous ,  comparat ive i n t e r n a t i o n a l  s tudy  cover ing 

both  Western and Eas te rn  Europe, North America, and Japan.  

The s tudy  w i l l  be  conducted a t  an! th rough 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  Appl ied Systems Ana lys is ,  Laxenburg, A u s t r i a ,  

w i t h  c o l l a b o r a t i o n  from t h e  c o u n t r i e s  concerned. 



2. Obiectives and Out~uts  

2.1 In the past two decades governments increasingly 

have attempted to influence patterns of spatial resource 

and population distribution. These efforts usually have 

been prompted by two concerns. First, there is a wide- 

spread feeling in many countries that one or more of the 

largest cities is too big, in the sense that the social 

costs of further growth exceed the social benefits. It 

is also widely felt that assistance should be given to 

promote the growth of lagging regions. These regions are 

usually rural and tend to have a relatively high proportion 

of their employment in the primary sector, but in some 

instances they are old industrial areas that need moderni- 

sation. Obviously the problems of big cities, lagging 

regions, and other parts of any given country are not inde- 

pendent of one another because the various areas are 

linked by flows of goods and services, migration, etc. 

Thus, regional and urban policies always have consequences 

for the whole of the national territory, whether or not they 

were intended to do so. To facilitate identification and 

evaluation of the costs and benefits associated with al- 

ternative regional and urban policies, it is desirable to 

define areas that include most of the population and that 

represent meaningful units of analysis. 

2.2 Geographers, economists and planners concerned 

with the spatial aspects of national economic development 

have argued that growth-producing innovations tend to be 



t r a n s m i t t e d  downward through t h e  urban h i e r a r c h y ,  a s  we l l  

a s  from urban c e n t e r s  t o  t h e i r  sur round ing h i n t e r l a n d s .  

However, t h e s e  p rocesses  a r e  ve ry  i m p e r f e c t l y  unders tood.  

The d e l i n e a t i o n  of sets of urban reg ions  f o r  a  l a r g e  number 

of c o u n t r i e s  and t h e  coo rd ina t i on  and a n a l y s i s  of d a t a  by 

urban reg ions  would c o n t r i b u t e  g r e a t l y  t o  f i l l i n g  t h i s  

gap;  t h e  urban r e g i o n s  a r e  probab ly  t h e  on l y  u n i t s  of 

a n a l y s i s  t h a t  r e a d i l y  l end  themselves t o  t h e  t e s t i n g  of t h e  

major hypotheses concern ing s p a t i a l - t e m p o r a l  growth t r a n s -  

miss ion.  

2 . 3  More g e n e r a l l y ,  t h e  p resence  o r  l a c k  of e m p i r i c a l  

r e g u l a r i t i e s  among n a t i o n s  can i t s e l f  p rov ide  v a l u a b l e  i n -  

s i g h t s  f o r  p u b l i c  p o l i c y  formulat i ion. For  example, i f  it 

can be  shown t h a t  growth i s  i n  f a c t  t r a n s m i t t e d  through an  

urban h i e r a r c h y ,  and i f  a  coun t ry  l a c k s  c i t ies  i n  a  c e r t a i n  

c r i t i c a l  s i z e  range i n  a  lagg ing  reg ion ,  t hen  one ob jec -  

t i v e  of urban p o l i c y  cou ld  be t h e  development of t h e  needed 

urban c e n t e r  o r  c e n t e r s .  A lso ,  a l though  r e g i o n a l  and 

urban p o l i c y  o b j e c t i v e s  may va ry  among c o u n t r i e s ,  s p a t i a l  

growth mechanisms may n e v e r t h e l e s s  be s i m i l a r  whether  a  

coun t ry  has  a  s o c i a l i s t  o r  market economy. I n  any even t ,  

t h i s  i s  an hypo thes i s  t h a t  cou ld  be t e s t e d  i n  t h e  proposed 

resea rch .  

2 . 4  The o u t p u t s  of t h e  r e s e a r c h  would be of i n t e r e s t  t o  

decis ion-makers i n  n a t i o n a l  and r n g i o n a l  governments and 

a l s o  i n  i n t e r n a t i o n a l  agenc ies  (EEC, CIIEA, OECD, UNEP, 

UN-ECE) concerned w i t h  e v a l u a t i n g  and a d v i s i n g  upon t h e  



e f f e c t i v e n e s s  of p u b l i c  p o l i c y  ins t ruments .  But i n  

a d d i t i o n ,  t h e  d a t a  base  would be f r e e l y  a v a i l a b l e  t o  

r e s e a r c h e r s  i n  u n i v e r s i t i e s ,  i n s t i t u t e s ,  and governmental  

agenc ies .  

3. The Proposa l  

3.1 The b a s i c  u n i t  of a n a l y s i s  w i l l  be t h e  u r b a n  r e g i o n :  

a term in tended  t o  d e s c r i b e  a  c i t y  o r  agg lomerat ion and i t s  

sur round ing sphere  of i n f l u e n c e .  An impor tant  p a r t  of  

such an urban reg ion  w i l l  be t h e  commute r  z o n e ,  which sends 

r e s i d e n t  workers i n t o  t h e  c e n t r a l  c i t y .  Urban reg ions  a r e  

t h u s  s i m i l a r  t o  Br ian  BERRY'S D a i l y  U rban  S y s t e m s  ( D U S ' s )  

(BERRY 1973) and t o  t h e  M e t r o p o l i t a n  Economic  L a b o u r  A r e a s  

(MELAs) used i n  t h e  s t u d y  by HALL e t .  a l .  (1973) ;  t h e y  tend  

t o  be l a r g e r  t h a n  t h e  S t a n d a r d  M e t r o p o l i t a n  S t a t i s t i c a l  

A r e a s  (SMSAs)  adopted by t h e  US Census and by some European 

r e s e a r c h e r s  (SCHMITZ, 1966; BOUSTEDT, 1960 and 19671, o r  by 

Kingsley DAVIS i n  h i s  1950-based s tudy  (INTERNATIONAL URBAN 

RESEARCH, 1959) .  

3.2 The p r e s e n t  proposed s tudy  i s  t h e r e f o r e  t o  be pre-  

ceded by a  p re l im ina ry  d e f i n i t i o n a l  s tudy ,  now underway w i t h  

s e p a r a t e  fund ing a l r e a d y  guaran teed ,  i n  two p a r a l l e l  and 

c l o s e l y  l i n k e d  p r o j e c t s  a t  t h e  Un i ve rs i t y  of Reading, Eng- 

l and ,  and IIASA. Th i s  p re l im ina ry  s tudy  w i l l  have two ob- 

j e c t i v e s  : 

( a )  t o  f u r t h e r  rev iew a l l  r e l e v a n t  l i t e r a t u r e  on 

urban growth and change i n  t h e  c o u n t r i e s  con- 



cerned,  w i th  s p e c i a l  a t t e n t i o n  t o  d e f i n i -  

t i o n a l  problems; 

(b )  t o  d e f i n e  a  set of urban reg ions  f o r  wes te rn ,  

c e n t r a l ,  and e a s t e r n  Europe, a s  f a r  a s  d a t a  

a l low,  and comparable a s  f a r  a s  p o s s i b l e  

w i t h  t h e  reg ions  developed f o r  t h e  US by 

BERRY (1973) , f o r  Canada by RAY, f o r  B r i t a i n  

by DREWETT, GODDARD and SPENCE (1974) ,  and 

f o r  Japan by GLICKMAN . 
Commenced i n  June,  1975, t h i s  p re l im inary  s tudy  should  be 

s u f f i c i e n t l y  advanced w i th in  s i x  months t o  f eed  i n t o  t h e  

main s tudy now proposed. 

3.3 I n  t h i s  main s tudy ,  e x i s t i n g  smal l -area d a t a  

from a l l  p a r t i c i p a t i n g  c o u n t r i e s  w i l l  be assembled i n t o  

a  coord ina ted  d a t a  base  i n  Laxenburg and used a s  a  b a s i s  

f o r  r esea rch  on p u b l i c  po l i cy  problems. Some of t h e  more 

impor tant  p o l i c y  ques t i ons  a r e  t h e  fo l lowing:  

( a )  C o m p a r a t i v e  g r o w t h :  what is t h e  p a t t e r n  o f  

growth o r  d e c l i n e  i n  urban reg ions? A r e  t h e r e  

sys tema t i c  geographica l  p a t t e r n s ?  A r e  

growth t r e n d s  s y s t e m a t i c a l l y  r e l a t e d  t o  s i z e ,  

and i f  s o ,  how? By what mechanisms is  

growth t r a n s m i t t e d  over space? How f a r  is  

growth t o  be exp la ined i n  t e r m s  o f  t h e  ch ie f  

economic suppo r t s  of t h e  urban reg ion? Does 

h igh  income, generat t  i by one o r  more l e a d i n g  

i n d u s t r i a l  s e c t o r s ,  cause h igh  growth? 

A r e  answers t o  t h e s e  ques t i ons  dependent on 



economic mechanism? 

( b )  Internal change: Is d e c e n t r a l i s a t i o n  of 

r e s i d e n t i a l  popula t ion tak ing  p lace? Does 

it appear t h a t  t h e  t r a d i t i o n a l  p a t t e r n ,  

whereby new jobs a t t r a c t  new people,  s t i l l  

holds good? Conversely, i s  t h e r e  evidence 

of a t t r a c t i o n  of people t o  amenity-r ich 

a r e a s ,  w i th  i ndus t r y  i n  t u r n  a t t r a c t e d  t o  

labour supp l i es?  Are economic a c t i v i t i e s  

d i s p e r s i n g  t o  mu l t i p le  n u c l e i ,  lead ing  t o  a  

weakening o r  even d e s t r u c t i o n  of o l d  core- 

per iphery  r e l a t i o n s ?  What a r e  t h e  r e s u l t i n g  

p a t t e r n s  of  t r a v e l  t o  work and f o r  o t h e r  

purposes? How f a r  i s  d i s p e r s a l  lead ing  t o  

lower d e n s i t i e s  of occupat ion of t h e  land? 

( c )  Quality of life: A f u r t h e r  ext.ension of t h e  

work could develop i n d i c a t o r s  f o r  q u a l i t y  of 

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

and con t i nen ts .  Up t o  now work has been done 

on t h i s  s u b j e c t  e i t h e r  a t  a  coarse  n a t i o n a l  

aggregate  l e v e l  o r  f o r  metropol i tan a r e a s  

w i th in  one country ( c f .  HOCH, 1973; SMITH, 

1973) .  A t  presen t  comparison i s  v i t i a t e d  

by l ack  of  p r e c i s e l y  comparable a r e a l  d e f i n i -  

t i o n s ;  f o r  i n s t a n c e ,  comparisons between 

P a r i s ,  London, N e w  York, Tokyo and Moscow a r e  

g r e a t l y  a f f e c t e d  by t h e  p r e c i s e  geographica l  

u n i t s  chosen f o r  comparison. 



(d) Resource and energy stocks and flows. 

Models of this type have been developed in 

recent years for systems that are reasonably 

closed, but to develop them for urban areas 

clearly presents problems of data capture. 

Much of the information is not disaggregated 

in the right way, and flows in particular 

might be difficult to monitor. This part of 

the study would focus on the conparative 

efficiency of different urban systems in 

terms of resource use. One aspect, land use, 

would relate particularly closely to the 

themes of population growth and change already 

discussed. 

3.4 Not all of the topics discussed above, especially 

under (c) and (d), can be pursued in depth with the re- 

sources proposed here. The proposed basis of support 

from various sources is set out in section 8 below. 

4. Technical Problems 

4.1 The research presents considerable technical 

problems of data acquisition and international comparison. 

Indeed, the preliminary stage involves discovering just 

how serious these are. 

(a) Geographical building blocks: even within 

one country, these vary in scale (compare 

the township units of New England with the 



giant county units of the American deserts). 

In an international comparison these varia- 

tions are apt to be even greater. Thus within 

Europe, local government in Britain, Poland 

and Sweden is now reorganized on the basis 

of rather large units while other countries 

still retain a system based on small munici- 

palities. Different countries will have 

data available only for certain larger-scale 

units and not for the smaller. This particu- 

larly applies to data on industrial structure, 

incomes, and other economic data. Aggregation 

upwards, so as to obtain some 'lowest common 

multiple,' may be the only answer, though 

various statistical intrapolation techniques 

may prove useful. 

(b) Data avaiZability: some very important basic 

data vary in availability from country to 

country, though probably this is not as serious 

as heretofore. Commuting data for small areas 

will be absolutely basic to the exercise. 

Other spatial interaction data (migration, 

transportation and comunication) will also be 

necessary. Basic population data will almost 

certainly be available everywhere, but mi- 

gration data may not. Employment data for 

small areas, preferably classified at least 

by major sectors, will be a very important 



b a s i c  i n p u t  b u t  may n o t  be a v a i l a b l e  everywhere; 

i n  any even t  t h e r e  may be d i f f i c u l t  problems 

o f  comparab i l i t y .  Data on incomes, produc- 

t i o n  and energy may be t h e  most e l u s i v e  of a l l .  

( c )  Time s e r i e s :  t h e  minimal o b j e c t i v e  would be 

t o  make an a n a l y s i s  f o r  t h e  i n t e r c e n s a l  de- 

cade 1960/61 - 1970/71, w i t h ,  hope fu l l y ,  a  

backward ex tens ion  t o  1950/51 i n  o r d e r  t o  

o b t a i n  a  p i c t u r e  of changing t r e n d s  ove r  

two decades.  Here, t h e  c h i e f  d i f f i c u l t y  w i l l  

be  i n s t a b i l i t y  o f  census geographic u n i t s  

over  t i m e .  

5. Organ iza t ion  of Research 

5 . 1  S i x  i n t e r l o c k i n g  a c t i v i t i e s  can be d i s t i n g u i s h e d ,  

each demanding a  d i f f e r e n t  set of s k i l l s  and f i n a n c i a l  

r esou rces .  The n a t u r e  of t h e s e  a c t i v i t i e s  i s  desc r i bed  

i n  t h e  fo l low ing  paragraphs,  and a  summary of c o s t ,  t im ing ,  

and r e s p o n s i b i l i t y  i s  given i n  s e c t i o n  8. 

5.2 Task  1 :  D e f i n i t i o n .  The c r u c i a l  d a t a  f o r  t h e  

d e l i m i t a t i o n  of urban reg ions  ( b a s i c a l l y  commuting o r  

o t h e r  d a i l y  i n t e r a c t a n c e  d a t a )  have t o  be surveyed,  checked 

f o r  q u a l i t y  and completeness,  c o l l e c t e d ,  and rendered on to  

maps. A t  t h e  same t i m e ,  f i e l d  workers w i l l  r e c o n n o i t e r  

a  wide range of s p a t i a l l y  compat ib le  d a t a  sets, r e p o r t  

on c u r r e n t  work by o t h e r  s c h o l a r s  i n  t h e  va r i ous  p l a c e s  

v i s i t e d ,  and e s t a b l i s h  in fo rma l  l i n k s  w i t h  s t a t i s t i c a l  



agencies. A panel of national experts will be asked to 

provide written descriptions of local data and their 

sources to the field team at a workshop in Laxenburg early 

this fall. 

5.3 T a s k  2: N e t w o r k s .  Resources are needed to set 

up and maintain liaison with people and institutions, 

especially when they span the globe. On the input side, 

there are two groups of resource people: the panel of 

European expert advisers, some of whom will later become 

collaborators in the decentralised phase of analysis (see 

5.6); and the established groups in the US, UK, Australia, 

Japan, and Canada who are working in parallel. Early 

liaison and guidance must also be sought from national 

gevernments, UN agencies, and such multinational organi- 

sations as CMEA, EEC and OECD. 

5.4 T a s k  3: R e s e a r c h  P l a n n i n g  and D i r e c t i o n .  

The project director and his immediate colleagues will 

be supported by an international Advisory Committee (see 

6.2) and by a continuing IIASA research seminar that will 

also draw on the expertise of resident scholars in other 

areas and on visitors. 

5.5 T a s k  4 :  Data .  A data directory system and sup- 

porting software are to be designed and installed at 

Laxenburg to receive, store and handle national data files. 

Existing hardware will suffice in the early stages, but 

will be supplemented by computer graphic equipment and 

an extra disc storage unit as part of IIASA's ongoing 



program. 

5.6 Task 5: A n a l y s i s .  The material gathered at 

IIASA will be used in three ways. First, scholars resident 

at IIASA will perform most of the basic analyses of the 

data. Second, IIASA will invite proposals from outside 

scholars, through its national member organizations wherever 

appropriate, to use IIASA facilities for special analyses. 

Third, the data will be made available to interested 

researchers at reproduction cost. At a later stage it 

may be technically possible to allow some of our dispersed 

collaborators direct access through a IIASA-centered 

computer network. 

5.7 Task 6: Disseminat ion .  In addition to publi- 

cation in scholarly journals, research results from the 
J 

project will be made available by IIASA through its own 

publications. There will also be a need to develop special 

print and audio-visual materials for the governmental 

audiences mentioned above. 

6. Personnel 

6.1 Niles HANSEN will direct the project for IIASA, 

at least until the summer of 1977. 

6.2 Peter HALL, Brian BERRY, Koichi MERA and Harry 

SWAIN will be available to HANSEN as members of the IIASA 

Advisory Committee on Human Settlements and Services. 

Academician Abel AGANBEGYAN of Novosibirsk has been invited 



to join this group, but no answer has been received at 

this writing. 

6.3 The work on the project at Laxenburg will be 

undertaken under HANSEN's direction by a team of full-time 

and part-time researchers drawn primarily from economics, 

geography, and related disciplines. Five man-years of 

senior researchers are allotted for this activity, plus 

four man-years of more junior scholars. Additionally, 

IIASA will provide overhead support for two man-years of 

externally financed work by senior resident scholars. 

Precise dispositions will be made by HANSEN according to 

circumstances during the development of the work. 

7. Related Research Activities 

7.1 The project, as presently conceived, consists 

primarily of research to be done or coordinated by IIASA, 

but several contributing subprojects will be funded and 

carried out by other institutions. Part of Task 1 (De- 

limitation of urban regions) is supported by a grant. to 

the University of Reading from the Centre for Environ- 

mental Studies in London, amounting to approximately 

$45,000. The second supplement is expected to be a 

$40,000 planning grant from the United Nations Environ- 

mental Program to IIASA. This grant would fund a research 

planning effort dealing with methods of conserving mate- 

rials and energy in urban systems. Through this grant, 

UNEP is encouraging IIASA to design a considerably larger 



follow-on r e s e a r c h  e f f o r t ,  t o  be funded i n  p a r t  by UNEP. 

Also feed ing  i n t o  t h e  p r o j e c t  w i l l  be a t h i r d  s tudy ,  fun- 

ded by t h e  Ford Foundat ion a t  t h e  Un i ve rs i t y  o f  Pennsyl- 

van ia ,  i n  which Norman GLICKMAN and h i s  a s s o c i a t e  Tatsuh iko 

KAWASHIMA of Gakushuin Un i ve rs i t y ,  Tokyo, a r e  s tudy ing  

urban reg ions  i n  Japan,  us ing  d e f i n i t i o n s  c l o s e  t o  t h o s e  

t o  be employed i n  t h i s  p r o j e c t .  I n  Canada, D. Michael RAY 

and t h e  Min is t ry  of S t a t e  f o r  Urban A f f a i r s  w i l l  prov ide  

comprehensive t i m e  series d a t a  on Canadian urban reg ions .  

A t  t h e  Un i ve rs i t y  o f  Chicago, Br ian BERRY'S ongoing work, 

a l s o  funded by t h e  Ford Foundat ion, w i l l  prov ide  t h e  b a s i c  

d a t a  on urban reg ions  w i t h i n  t h e  United S t a t e s .  F i n a l l y ,  

p re l im inary  conve rsa t i ons  w i th  Riccardo PETRELLA and 

Marcus METELKA of  t h e  Vienna Cent re  (Cent re  Europeen de  

Coordinat ion de  Recherche e t  de Documentation en Sc iences  

S o c i a l e s )  have agreed t o  s h a r e  d a t a  c o l l e c t e d  f o r  t h e i r  

p r o j e c t  on t h e  c o s t s  o f  urban growth from s i x t e e n  coun- 

tr ies i n  bo th  e a s t e r n  and western  .Europe. 

7 . 2  Within IIASA, t h e  proposed s tudy  w i l l  t a k e  ad- 

vantage o f  s e v e r a l  a c t i v i t i e s  now planned o r  underway. 

The Computer Sc ience  group welcomes t h e  chance t o  expe r i -  

ment w i t h  advanced methods f o r  d a t a  management i n  a r e a l ,  

b u t  i n  computer s c i e n c e  t e r n s ,  sma l l ,  d a t a  base.  That  

group i s  a l s o  a c t i v e l y  deve lop ing t h e  f i r s t  East-West 

computer network,  th rough which it may u l t i m a t e l y  be 

p o s s i b l e  f o r  a number of c o l l a b o r a t i n g  i n s t i t u t i o n s  t o  

use t h e  Laxenburg d a t a  base  d i r e c t l y .  (Th is  work i s  

s e p a r a t e l y  p lanned and budge t ted  and does n o t  form p a r t  



of the present proposal.) The pending internal reorgani- 

sation of IIASA will strengthen the relvance of this data 

base, and the comparative analyses that flow from it: be- 

ginning in 1976, one of the two main areas of applied 

work for IIASA will be "integrated regional development." 

The other, a comprehensive comparison of primary energy 

options, will benefit from regionally specific demand 

analyses and, possibly, energy analyses, that will be made 

possible through the proposed study. 

7.3 IIASA1s present project on Urban and Regional 

Systems is expected to evolve into a permanent research 

program called Human Settlements and Services. Detailed 

planning of that program will not commence until late this 

summer, but it will incorporate all the present concerns 

of the Urban and Regional Systems Project, the health 

planning concerns of the present Biomedical Project, the 

facility siting problems of the Energy Project, as well 

as other areas yet to be defined. The compilation of a 

coordinated data base on urban regions in industrialised 

societies will be a capital asset of enduring importance 

in the new grouping, allowing empirical foundation for 

ongoing work on settlement systems and strategies (SWAIN, 

1975) and planned work on resource-conserving urbanism. 
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