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FOREWORD 

Declining rates of national population growth, continuing 
differential levels of regional economic activity, and shifts 
in the migration patterns of people and jobs are characteristic 
empirical aspects of many developed countries. In some regions 
they have combined to bring about relative (and in some cases 
absolute) population decline of highly urbanized areas; in 
others they have brought about rapid metropolitan growth. 

The objective of the Urban Change Task in IIASA's Human 
Settlements and Services Area is to bring together and synthesize 
available empirical and theoretical information on the principal 
determinants and consequences of such urban growth and decline. 

In this report, Professor Peter Nijkamp, of the Department 
of Economics at the Free University of Amsterdam, discusses a 
number of methodological approaches to the study of urban changes 
and their policy implications. In particular, he focuses on the 
applicability of catastrophe theory and of multidimensional 
profile analysis. 

A list of publications in the Urban Change Series appears 
at the end of this paper. 

Andrei Rogers 
Chairman 
Human Settlements 
and Services Area 





ABSTRACT 

This paper contains a number of methodological suggestions 
with respect to the study of urban changes and urban policies. 
First, attention is devoted to the potentialities of the catas- 
trophe theory framework to be used in the analysis of agglomera- 
tion advantages and in urban policy evaluation. Second, a 
multidimensional profile approach is discussed in detail. The 
applicability of a number of multidimensional methods, within 
the context of urban impact analysis, is reviewed. Finally, 
an attempt is made to identify the role of those approaches in 
the design of urban quality plans. 
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PERSPECTIVES FOR URBAN ANALYSES 
AND POLICIES 

1. INTRODUCTION 

The dynamics of postwar societies has also been reflected 

in the dynamics of urban systems. Although settlement patterns 

have never displayed a static structure, but have always been 

in a state of flux, contemporary shifts in cities and in urban 

systems have demonstrated fluctuations that have profound 

consequences for the spatial organization of our world. These 

urban changes are related to both the internal functioning of 

cities and the position of cities in a total spatial system 

(including communication networks). Several authors have 

studied the intricate relationship between changes in spatial 

structures (for example, in infrastructural networks) and in 

urban systems (see among others Gauthier 1970, Van der Knaap 

1980, and ~orcelli 1980). 

Some figures may illustrate these rapid changes in urban 

systems. Approximately one century ago, nearly 1 percent of 

the total world population lived in cities with more than one 

million inhabitants, while presently more than 10 percent of 

the total world population is living in such cities (see Button 

1976). In the Organization for Economic Cooperation and 

Development (OECD) countries, the total number of urban 



inhabitants has been increasing at twice the rate of the overall 

population growth during the 1950-1970 period. 

Such a rapid urban concentration has led to many problems: 

congestion, segregation, decline in quality of life, pollution, 

unemployment, lack of satisfactory facilities, etc. Equity 

problems also arise that are relevant at the level of not only 

interregional inequalities but also intraurban inequalities. 

(For example, unemployment rates in some urban districts are 

much higher than in peripheral lagging regions.) It is no 

surprise that a number of urban inhabitants have made an attempt 

to avoid the negative externalities of large urban agglomerations 

by moving to medium-size and smaller towns or to rural areas. 

Clearly, this movment has been codetermined by shifts in 

priorities regarding quality of life and leisure time. 

In this paper a brief overview of recent changes in urban 

systems will be given, followed by a critical review of the 

traditional urban economic analyses. An attempt will be made 

to provide a more satisfactory framework of analysis based on 

multidimensional profile methods. From such modern techniques 

some recently developed contributions to urban policy analysis 

will be proposed. The paper ends with a plea for introducing 

urban impact analyses and constructing integrated urban quality 

plans. 

2. URBAN CHANGES: SOME TRENDS 

The above-mentioned conflict has mainly been responsible 

for the large-scale spatial reorganization of people and 

industry (see Klaassen 1978a). At the present time, two 

different trends of urban change can be identified. The first 

is the continued growth of large urban agglomerations (major 

cities in southern Europe and many urban centers in developing 

and semideveloped countries--for example, Naples, Mexico City, 

Seoul, and Bombay). In these countries one often observes 

accelerated urban growth. Apparently, the net agglomeration 

advantages in these cities are considered to be more favorable 

than the socio-economic perspectives in the rural areas. This 



continued urban growth has, however, led to many serious urban 

problems such as lack of employment opportunities, lack of social 

and medical facilities, lack of adquate dwellings, etc. Given 

the lack of favorable opportunities elsewhere and given the lower 

priorities attached to the urban quality of life in economically 

less-advanced countries, the external diseconomies of the urban 

climate have been deemed less important. Because of this, major 

centers have demonstrated a continuing growth process. 

The second trend, which can be observed in many industrialized 

and developed countries, can be characterized as a metropolitan 

contraction accompanied by counter-urbanization and urban 

deconcentration. In these countries, economic growth has shaped 

the conditions for higher priorities to be attached to the 

quality of life and environmental conditions. These changes 

in individual and collective locational preferences--and to a 

lesser extent the shifts in demographic factors--have caused a 

reversal of historical trends toward larger urban agglomerations. 

This spatial reorganization has had a dual effect: urban 

contraction in major cities and expansion of medium-sized and 

small towns. Apparently, the agglomeration benefits of main 

centers have not been sufficient to warrant a stable development 

pattern of cities. The lack of adequate urban facilities has 

caused an urban deconcentration, although it has to be added 

that many movers to smaller towns and rural areas continue to 

use the advantages of nearby major centers (for example, job 

opportunities, shoppinq facilities, etc,) . 
These drastic spatial changes invclve many conflicting 

issues in urban planning and policy, such as: 

- socio-psychological benefits of a dispersed settlement 
pattern versus increased interaction costs (due to 

increases in transportation and energy costs) 

- frictions between various kinds of land use inside and 
outside the city (for example, residential land use, 

recreation, industry, etc.) 

- social and economic disintegration of the urban space 
(segregation, separation of working and residential 

centers, etc. ) 



- disequilibrium tendencies in the urban and regional 
housing market 

- urban redevelopment and renewal policies versus regional 
growth policies 

All these conflicts appear to be concentrated in the present 

urban space, while the control of the resulting spatial shifts 

in settlement systems and in the negative externalities of urban 

development processes is fraught with difficulties and uncer- 

tainties. Even the technological means to tackle such problems 

are often nonexistent or underdeveloped (for example, techno- 

logically advanced rapid transport systems, energy-saving mass 

transit systems, etc.). 

3. A CATASTROPHE THEORY ANALYSIS OF URBAN CHANGES 

Generally speaking, one may state that the growth of 

nociern cities has not kept pace with the desires and preferences 

of urban inhabitants; the utility satisfaction derived from 

urban facilities (including quality of life goods) has not run 

parallel to the rise of big cities. Instead, beyond a critical 

threshold level, the agglomeration advantages (in the broadest 

sense) of big cities have often decreased, at least when the 

negative externalities of large agglomerations were not compensated 

by an adequate supply of satisfactory urban facilities (see 

Figure 1 ) . 
Due to indivisibilities in the supply of urban facilities 

and due to the lack of flexibility in urban public policy, a 

stepwise (kinked) shape of the agglomeration curve is fairly 

plausible (for a representation of such a discrete policy, see 

Figure 2). Such a stepwise increase in urban facilities can 

often be observed in several cities in developing countries 

as well. 

The relationship between city size and agglomeration 

advantages depicted in Figure 1 and Figure 2 demonstrates a 

different shape (for example, an S-shaped curve) in the case 

of an adequate compensatory supply of urban facilities during 



an urban growth process: this S-shaped curve assumes scale 

advantages in the supply of facilities (see Figure 3). In the 

case of indivisibilities and rigidities in urban public policy, 

this S-curve may again display a stepwise shape (see Figure 4). 

Figure 1. Agglomeration advantages (a) and city size (s) in 
the case of a continuous inadequate urban policy. 

Figure 2. Agglomeration advantages (a) and city size (s) in 
the case of a discrete inadequate urban policy. 



Figure 3. Agglomeration advantages (a) and city size (s) in 
the case of a continuous adequate urban policy. 

Figure 4. Agglomeration advantages (a) and city size (s) in 
the case of a discrete adequate urban policy. 



Next, one may also assume a situation of urban decline due 

to shifts in residential and environmental priorities, so that 

urban inhabitants decide to leave the major agglomerations. In 

such cases, the urban developments would result in a downward 

movement along the curves depicted in Figures 1-4. 

A conservative and rigid urban policy, however, will try 

to keep the urban facilities intact--despite a decine in 

population. Beyond a certain critical threshold level, however, 

the financial means are no longer sufficient to warrant an 

adequate supply of urban facilities. At this point a sudden 

decline in the provision of urban facilities takes place. This 

gives rise to the asymetric pictures presented in Figures 5 

and 6 of an inadquate and an adequate discrete urban policy, 

respectively. 

This asymmetric evolution of the provision of urban 

services and functions (and hence of agglomeration advantages) 

leads essentially to the well-known cusp curves from catastrophe 

theory depicted in Figures 7 and 8 (see Nijkamp 1980a). 

By introducing the degree of discreteness (or rigidity) 

d as a control variable, one can draw the three-dimensional 

catastrophe surfaces depicted in Figures 9 and 10 for an 

adequate and an inadequate urban policy, respectively. 

These cusp catastrophes reflect several well-known aspects 

of perturbations in dynamic systems such as divergence, bimodal 

behavior, and splitting factors. The main characteristic of 

Figures 9 and 10 is that a stable growth path of an urban 

system is only guaranteed in the case of a flexible and adequate 

upward and downward urban supply policy for facilities. 

Rigidities and indivisibilities may lead to shocks and asym- 

metric urban development processes. This also implies that 

many traditional urban and population models may have a smaller 

relevance than they used to have. The same holds true for 

traditional planning concepts such as growth poles and innovative 

urban capacities. 



F i g u r e  5.  An a symmet r i c  i n a d e q u a t e  d i s c r e t e  p a t t e r n  o f  agglomera-  
t i o n  a d v a n t a g e s  and c i t y  s i z e .  

F i g u r e  6 .  An a symmet r i c  a d e q u a t e  d i s c r e t e  p a t t e r n  o f  agglomera-  
t i o n  a d v a n t a g e s  and c i t y  s i z e .  



Figure 7. A cusp for agglomeration advantages in the case of 
an inadequate discrete urban policy. 

Figure 8. A cusp for agglomeration advantages in the case of 
an adequate discrete urban policy. 



Figure 9. A cusp catastrophe for agglomeration advantages in 
the case of an adequate urban policy. 

Figure 10. A cusp catastrophe for agglomeration advantages in 
the case of an inadequate urban policy. 



4. SPATIAL REORGANIZATION OF HUMAN SETTLEMENT PATTERNS 

Huge urban agglomerations can be regarded as the result of 

large-scale concentration tendencies of many resources in an 

industrial society: specialized service sectors, information 

centers, large and varied labor markets, innovative research 

and development, varied shopping facilities, differentiated 

commodity markets, etc. 

This large-scale concentration has, however, led to many 

negative external impacts (decay of environmental quality, lack 

of adequate and comfortable housing, lack of recreation areas, 

etc.) resulting ultimately into the above-mentioned counter- 

urbanization movements (see Vonk 1978). Furthermore, the 

conditions for this spatial reorganization have also been 

provided by our technologically advanced societies; high-speed 

infrastructure networks for public and private transport and 

extensive communication networks make physical proximity less 

important and erode the urban agglomeration advantages. Next, 

it also has to be mentioned that large-scale urban concentrations 

have caused substantial increases in urban cost structures, so 

that ultimately cities are becoming relatively more expensive 

for their inhabitants (see also Van den Berg et al. 1978) and 

Klaassen 1978b). Finally, many urban policies have not been 

very successful and have sometimes even led to many unintended 

negative consequences (for example, urban labor markets), 

especially because of a lack of coordination with regional 

policies. 

It should be noted, however, that the process of spatial 

reorganization of people and economic activities has not been 

a random process based on a select sample of actors. On the 

contrary, the above-mentioned spatial processes have been very 

selective. For example, the first suburbanization movement in 

the fifties was induced by higher income groups of those who 

could afford to cover the higher transportation costs from 

peripheral (sub)urban areas. The same holds true for the sixties, 

when a large-scale suburbanization movement took place leading 



to a sudden growth of medium-sized and small towns around big 

urban centers. According to Masotti and Hadden ( 1 9 7 2 ) ,  this 

large-scale suburbanization might even be called an "urbanization 

of the suburbs". These movers--just like the stayers--were 

still oriented to the facilities provided by the big agglomera- 

tions, however. Especially medium and high income classes could 

afford a location outside urban centers, thus resulting in the 

drastic structural changes of the urban population that stayed 

in the traditional inner cities. The stayers included primarily 

elderly people, foreign workers, students, and low income groups. 

This social and spatial segregation caused many frictions, as 

well as affected the financial basis of the city (especially in 

those countries where the urban financial resources were based 

on local taxes). 

The seventies have demonstrated a continuation of the mobility 

picture from the past decades; long-term commuting became a usual 

phenomenon, while the population size of many big cities drastically 

decreased. This change in settlement systems was also increasingly 

shared by people with a less-than-average income. The negative 

consequences of this process are evident: a high energy consump- 

tion, environmental decay, congestion, decrease of urban quality 

of life, segregation, emergence of a dual urban labor market, etc. 

It is not surprising that the negative consequences of the 

counter-urbanization trend have also evoked a counter-movement, 

namely, a reurbanization process. Urban policies are increasingly 

oriented to revitalizing the urban economy and to compensating 

the stayers for the negative externalities of city life in big 

agglonierations. Urban renewal policies are presently an integral 

component of urban social economic and physical policies. 

This reurbanization process is again a selective one; it is 

oriented to providing lower income groups with better housing, 

educational, and social facilities, although it has to be added 

that many urban renewal policies are also aiming at improving 

all facets of the urban structure. In addition, high income 

groups are attracted toward renovated urban districts. Only 

these groups can afford to live in luxury and expensive 



apartments in such renovated areas. Evidently this also 

involves several conflicting equity problems. 

~t is important to note that these reurbanization trends 

are insufficient to compensate the loss of urban inhabitants 

during the last decades (see Nijkamp and Soffer-Heitman 1979). 

Urban renewal will, in general, lead to lower densities. Urban 

renewal policy--based on average urban population densities-- 

will not be very helpful, therefore, to combat the urban sprawl 

process. If the standards for population densities in urban 

renewal districts are revised, then urban renewal may be a 

meaningful tool to restore the traditional urban agglomeration 

process. This will, however, pose a high demand on urban 

architecture, because in the present circumstances a high 

population density is often being regarded as a negative element 

to the quality of life. 

Our conclusion is that the drastic changes in human settle- 

ment systems is closely related to the changes in the supply of 

and demand for high-ranking commodities associated with the 

general urban quality of life, so that a purely traditional 

economic analysis will be insufficient to study these spatial 

developments (see also Nijkamp 1979a). The next section will 

be devoted to a broader multidimensional analysis. 

Clearly, in addition to residential changes, shifts in 

location patterns of industries can also be observed. Several 

urban agglomerations appear to substitute their industrial 

function for an orientation toward the tertiary and quarterny 

sector, although also the latter activities often demonstrate 

an outward drift from the city center. In addition, the innova- 

tive role of large cities is steadily decreasing in favor of 

a more innovative-oriented process in medium-sized cities. 

Despite the loss of several urban functions such as housing 

and recreation, the majority of the large cities has still kept 

a substantial part of its functions: shopping facilities, 

cultural and educational facilities, social and medical facilities, 

and employment facilities (see Bak 1977). Consequently, urban 

revitalization policy should also be oriented to a maintenance 



and extension of urban symbiosis for both residential and entre- 

preneurial activities. This will require an urban policy that 

warrants a synthesis of urban quality of life preferences and 

entrepreneurial locational preferences. Such a p l a n n i n g  f o r  

u r b a n  b a l a n c e  requires a selective urban growth process in which 

the positive externalities of urban agglomerations are favored 

and the negative externalities are avoided or compensated. In 

the next section, an analytical framework for analyzing the 

above-mentioned trends in human behavior will be proposed. 

5. A MULTIDIMENSIONAL PROFILE APPROACH TO URBAN CHANGES 

The analysis of changes in settlement patterns and in land 

use requires much insight into the mobility motives of people. 

Consequently, phenomena like congestion, industrial and resi- 

dential (re)locations, and environmental quality are to be 

related to spatial interactions emerging from distance behavior 

in a spatial system. In this respect, it is useful to make a 

distinction between a supply and a demand of urban functions. 

Urban functions have displayed an increasing divergence 

between supply and demand. As mentioned above, the general 

decline in urban functions (e.g., in terms of job opportunities, 

residential functions, social and medical facilities, etc.) is 

a typical s u p p l y  phenomenon. One may make a distinction between 

main categories of urban functions and include them in a m u l t i -  

d i m e n s i o n a l  s u p p l y  p r o f i l e  xS - (see Nijkamp 197923, 1980b). An 

example of such a supply profile is: 

- 
quantity of dwellings 
quality of dwellings 
general accessibility 
cultural facilities 
shopping facilities 
medical facilities 
educational facilitie 
job opportunities 

1 



Beside  t h e  supp ly  s i d e ,  one may a l s o  t a k e  account  o f  t h e  

demand s i d e  by s p e c i f y i n g  a  demand p r o f i l e  - xd which r e f l e c t s  t h e  

agg rega t e  demand f o r  v a r i o u s  k i n d s  of  urban s e r v i c e s .  A s  set  

o u t  p r e v i o u s l y ,  t h e  d i s c r epancy  between supp ly  and demand may 

a l s o  be due t o  s h i f t s  i n  p r i o r i t i e s  of urban i n h a b i t a n t s  r e g a r d i n g  

urban s e r v i c e s  and a m e n i t i e s .  C l e a r l y ,  t h i s  w i l l  a l s o  l e a d  t o  

a  s h i f t  i n  t h e  demand p r o f i l e .  

I t  shou ld  be no ted  t h a t  t h e  supply  p r o f i l e  can be subd iv ided  

i n t o  s p e c i f i c  p r o f i l e s  f o r  urban d i s t r i c t s ,  whereas  t h e  demand 

p r o f i l e  can be subd iv ided  acco rd ing  t o  v a r i o u s  socio-economic 

g roups .  The a n a l y s i s  p r e s e n t e d  i n  t h e  p r ev ious  s e c t i o n s  i n d i -  

c a t e s  t h a t  unbalanced s p a t i a l  developments and urban d e c l i n e  

a r e  more l i k e l y  t o  emerge as t h e  d ive rgence  between t h e  supp ly  

and demand p r o f i l e  becomes h i g h e r .  When t h e  f r e e  market  sys tem 

does  n o t  gua ran t ee  t h e  f u l f i l m e n t  o f  an  e q u i l i b r i u m  between - xS 
d  and - x , t h e  l o c a l ,  r e g i o n a l ,  o r  n a t i o n a l  government may be 

w i l l i n g  t o  r e g a r d  t h e  urban q u a l i t y  of l i f e  a s  a  m e r i t  good, 

s o  t h a t  it may be improving t h e  supp ly  p r o f i l e .  I t  i s  e v i d e n t  

t h a t  urban p o l i c i e s  o f  l o c a l ,  r e g i o n a l ,  o r  n a t i o n a l  governments 

shou ld  e s p e c i a l l y  be o r i e n t e d  toward a  r e d u c t i o n  o f  t h e  above- 

mentioned d ive rgence .  Many urban p o l i c i e s ,  however, have n o t  

been s u c c e s s f u l  i n  t h i s  due t o  t h e  l i m i t e d  r o l e  and competence 

o f  l o c a l  governments,  t h e  compl ica ted  s t r u c t u r e  of  munic ipa l  

sys tems ,  t h e  l a c k  o f  i n s i g h t  i n t o  impac t s  o f  urban p o l i c i e s ,  

and t h e  absence  of  an adequa te  e v a l u a t i o n  framework f o r  urban 

development p l a n s .  

Discrete urban p o l i c i e s  ( i n  t h e  s e n s e  o f  a  s t e p w i s e  and 

d i s c o n t i n u o u s  supp ly  o f  urban s e r v i c e s )  g i v e  rise t o  t h e  jumps 

i n  urban development d e s c r i b e d  i n  s e c t i o n  2 .  Inadequa te  p o l i c i e s  

t h a t  do  n o t  compensate t h e  n e g a t i v e  consequences o f  urban growth 

l e a d  t o  t h e  c u r v e s  d e s c r i b e d  i n  F i g u r e  1 ,  whi le  i n t e r t i a . i n  t h e  

supp ly  o f  urban s e r v i c e s  u l t i m a t e l y  c a u s e s  t h e  t y p e  of  develop-  

ments se t  o u t  i n  s e c t i o n  2 .  



In general terms, one may state that urban policies aim at 

(1) restoring original functions of a city, (2) improving its 

present functions, and (3) adding new functions so as to accom- 

modate the wishes of the urban community. This implies formally, 

that urban policies should attempt to reduce the divergence 
S 

between - x and - xd for all urban districts and all socio-economic 

groups. 

The divergence between the supply and demand profile can 

be measured inter a Z i a  by means of a generalized distance metric 

such as the Minkowski p-metric: 

where elements xq and x: of the demand and supply profile x d - 
S and - x , respectively, are measured according to the principle 

"the higher, the better". It may be expected that a district 

or a place will attract more residents as 6 is smaller, since 
P 

a low value of 6 corresponds more closely to the needs and 
P 

desires of the people. Clearly, 6 should be distinguished 
P 

according to geographical areas and socio-economic groups. It 

should also include the costs of realizing a certain desired 

profile (such as movement costs and daily commuting costs). 

Also, different groups may attach different weights to the suc- 

cessive elements of the above-mentioned profiles, so that any 

urban policy that attempts to reduce the gap between - xd and - xS 
inevitably includes equity elements. The same holds true for 

the spatial distribution of the improved supply profiles over 

urban districts. This problem of urban plan evaluation will 

be touched upon later, 

The foregoing remarks also have important implications 

for the concepts of agglomeration advantages and of optimal city 

size (see e.g., Alonso 1971 and Richardson 1973). These con- 

cepts take for granted the fact that the scale advantages in 

urban agglomerations can be translated into monetary units. 



In this way--on the basis of an economic efficiency principle-- 

an optimal size of an urban agglomeration can be identified. 

The practice of urban research, however, has demonstrated much 

confusion concerning urban costs, especially as far as the 

inclusion of general infrastructure costs, of spatial spillover 

coststand of urban production benefits is concerned. Therefore, 

it is no surprise that in the literature the optimal city size 

appears to vary between 100,000 and 5,000,000 inhabitants. 

There are two reasons for this variety in results and 

views. First, the concept of optimal city size is an aggregate 

concept that incorporates the various preferences and percep- 

tions of thousands of people regarding residential locations, 

environmental goods, and general urban services. There is no 

guarantee that a mainly theoretically determined and monetary 

based optimal city size is in agreement with the desires of 

urban inhabitants. From the point of view of the utility 

satisfaction of urban inhabitants and groups, the concept of 

optimal city size is less meaningful. In this respect, disag- 

gregated preference and perception analyses may provide a more 

adequate contribution to the analysis of agglomeration advan- 

tages. Such analyses, which have proved to be already very 

useful for the analysis of shopping behavior, may link a less 

ambitious concept of "satisfactory city size" to socio-psychological 

and micro-economic research. In this way, distributional impacts 

can also be integrated in a more adequate manner. Examples of 

such disaggregated behavioral methods are multidimensional 

scaling techniques, logit analysis, and probit analysis (see 

e.g., Blomrnestein et al. 1980, Nijkamp 1979b, Van Lierop and 

Nijkamp 1979, 1980). 

A second objection to the concept of "optimal city size" 

is the narrow monetary basis of this concept. The wide variety 

of facets of urban life (including equity, segregation, environ- 

mental quality, production, and scale advantages) cannot b2 

reliably translated into monetary units in order to arrive at 

an unambiguous efficiency measure (see also Nijkamp 1979~). 

Such a neoclassical approach, which also neglects the components 



of various urban policies is less useful compared to an attempt 

to use a multidimensional profile analysis. Such a profile 

analysis may be based on a synthesis of demand and supply 

profiles in order to identify for a given spatial system and 

social context which urban structures (i.e., which components 

of the urban life including city size) are favored by the 

inhabitants. In this respect, the above-mentioned disaggregated 

choice methods may be very helpful (see also section 7). 

6. URBAN ECONOMIC THEORY REVISITED 

Urban dynamics, shifts in priorities regarding urban 

services, qualitative and quantitative shortage on the housing 

market, financial aspects of urban renewal, disintegration of 

the urban structure, and urban inequality pose serious problems 

to urban economic theory. One may rightfully question the 

relevance of traditional theories on urban economies. 

Especially in the Anglo-American world, urban land-use 

models have become very popular. These models, however, are 

based on rather stringent, stylized, and abstract conceptions 

of urban structures, such as the frequently adopted assumption 

of a homogeneous surface and of equal locational potentials 

for economic activities in the urban territory. 

As far as the location of firms is concerned, the well- 

known Von ~hunen model is often being used as an explanatory 

and analytical tool 'see Alonso 1964 and Richardson 1973). 

This model takes for granted that (1) firms buying land in a 

certain urban area want to get a maximum profitability for 

their economic activities, (2) sellers of urban land want to 

get the highest prices, and (3) the accessibility of a certain 

location of the firm will decline with increasing distance 

from the city center. Given a certain cost structure of the 

firm and given a certain price gradient for urban land, each 

firm will ultimately choose its optimal location. 



T h i s  t r a d i t i o n a l  Von ~ h u n e n  a n a l y s i s  rests upon u n r e a l i s t i c  

assumpt ions .  I n  f a c t ,  t h e  n e o c l a s s i c a l  c o m p e t i t i o n  and e q u i -  

l i b r i u m  framework h a r d l y  r e f l e c t  r e a l i t y ;  t h e  homogeneity of 

urban l and  i s  o f t e n  a  f i c t i o n ;  and t h e  c i t y  c e n t e r  i s  by f a r  

n o t  t h e  o n l y  c o n c e n t r a t i o n  p o i n t  of economic a c t i v i t i e s .  

Richardson (1977) r i g h t l y  c l a i m s  t h a t  it i s  a lmos t  i m p o s s i b l e  

t o  d e r i v e  an  i n t e g r a t e d  t h e o r y  t h a t  d e s c r i b e s  and e x p l a i n s  a l l  

k i n d s  of  l o c a t i o n a l  problems i n  t h e  c i t y .  I n  h i s  o p i n i o n ,  t h e  

b e s t  l o c a t i o n s  a r e  normal ly  a l r e a d y  o c c u p i e d ,  and a  new f i r m  

h a s  t o  a c c e p t  a  subop t imal  l o c a t i o n .  

Such a  p a r t i a l  e q u i l i b r i u m  i s  c l o s e l y  r e l a t e d  t o  t h e  s t a t i c  

n a t u r e  of urban l a n d  u s e  models ,  which i g n o r e  dynamic p r o c e s s e s  

such a s  demographic changes ,  s p a t i a l  r e l o c a t i o n s ,  improvement 

of t r a n s p o r t  i n f r a s t r u c t u r e ,  s p a t i a l  t r a n s f o r m a t i o n s ,  s t r u c t u r a l  

economic changes  ( e . g . ,  t h e  growth of  t h e  t e r t i a r y  and t h e  

q u a r t e r n a r y  s e c t o r )  and t e c h n o l o g i c a l  i n n o v a t i o n s .  Consequen t ly ,  

r e c e n t  urban changes  a r e  v e r y  h a r d  t o  e x p l a i n  by means of 

t r a d i t i o n a l  land-use  models.  

Urban land-use  models a l s o  p l a y  a  r o l e  i n  e x p l a i n i n g  loca -  

t i o n a l  b e h a v i o r  o f  households .  E s p e c i a l l y  i n  t h e  r e c e n t l y  

developed New Urban Economics ( N U E )  such models.  c o n s t i t u t e  an  

e s s e n t i a l  i n g r e d i e n t  ( c f .  Richardson 1 9 7 7 ) .  Normally i n  t h e s e  

models t h e  b i d  p r i c e  c u r v e  h a s  a  d e c l i n i n g  s l o p e  from t h e  c e n t e r ,  

g iven  a  c o n c e n t r i c  z o n a l  s t r u c t u r e  ( t h e  Von Thcnen mode l ) .  

Adjus tments  v i a  t h e  s o - c a l l e d  m u l t i n u c l e i  model and t h e  r a d i a l  

s e c t o r  model a r e  a l s o  p o s s i b l e .  Due t o  c o m p e t i t i o n  among 

f u n c t i o n s  o f  urban l a n d  on t h e  demand s i d e ,  t h e  a c t u a l  l a n d  u s e  

w i l l  u l t i m a t e l y  be de te rmined  by t h e  h i g h e s t  b i d  p r i c e .  Hence, 

r e s i d e n t i a l  l o c a t i o n s  may s h i f t  t o  less a c c e s s i b l e  urban a r e a s ,  

when an e n t r e p r e n e u r  can  a f f o r d  t o  pay more f o r  a c e n t r a l  o r  

f a v o r a b l e  l o c a t i o n .  T h i s  may imply t h a t  low income w i l l  

u l t i m a t e l y  be l o c a t e d  a t  t h e  w o r s t  l o c a t i o n s ,  because  u n f a v o r a b l e  

r e s i d e n t i a l  a r e a s  w i l l  no rmal ly  be c h a r a c t e r i z e d  by lower l a n d  

p r i c e s .  I n  t h i s  way, one may a l s o  a n a l y z e  f i l t e r i n g  p r o c e s s e s  

o n  t h e  hous ing  marke t .  



The advantage  o f  t h e  above-mentioned t h e o r i e s  i s  t h a t  t h e y  

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

r i n g  i n  t h e  urban housing marke t ,  b u t  t h e s e  t h e o r i e s  a l s o  have 

many shor tcomings .  The assumption t h a t  t h e  r o l e  o f  t h e  c i t y  

c e n t e r  i s  dominant  hampers an adequa te  i n s i g h t  i n t o  t h e  i n t r i c a t e  

r e l a t i o n s h i p s  between t h e  urban hous ing ,  l a b o r ,  and commodity 

markets  w i t h i n  t h e  urban agg lomera t ion .  The p o s t u l a t e  of  t h e  

homogeneity o f  househo lds  p r e c l u d e s  an  adequa te  e x p l a n a t i o n  o f  

c o n f l i c t s  w i t h i n  t h e  hous ing  market  caused by q u a l i t a t i v e  changes 

on t h e  demand s i d e .  The role o f  l a n d  s p e c u l a t i o n  i n  l a n d  u s e  

c o m p e t i t i o n  i s  main ly  over looked  i n  t h e  above-mentioned t h e o r i e s ,  

and t h e  s e v e r e  c o n f l i c t s  i n  urban renewal  problems a r e  o f t e n  

l e f t  a s i d e .  Models based on t h e s e  t h e o r i e s  do  n o t  u s u a l l y  

p r o v i d e  a n  o p e r a t i o n a l  framework of  a n a l y s i s .  Consequen t ly ,  

f o r  urban land-use  p o l i c y  and urban renewal  p o l i c y ,  t h e s e  models 

have a  l i m i t e d  v a l u e .  I n  t h i s  r e s p e c t ,  a m o r e  i n t e g r a t e d  and 

dynamic sys tems approach  based on dynamic urban models and 

ex tended  w i t h  d i s a g g r e g a t e d  c h o i c e  e lements  would p r o b a b l y  

p r o v i d e  a  b r o a d e r ,  more comple te  and more o p e r a t i o n a l  framework 

f o r  urban economic a n a l y s e s  (see Botman 1974, and Veldhuisen  

and Kapoen 1979) .  

The l i m i t a t i o n s  o f  t h e  l and-use  models become a l s o  a p p a r e n t  

from a  s o c i a l  p o i n t  o f  view, s i n c e  e q u i t y  problems a r e  mainly  

l e f t  a s i d e .  Consequen t ly ,  t h e  f r e q u e n t l y  o c c u r r i n g  s o c i a l  seg-  

men ta t ion  i n  c i t i e s  ( d u a l  l a b o r  marke t s ,  r e s i d e n t i a l  s e g r e g a t i o n ,  

e t c . )  h a s  h a r d l y  been s t u d i e d  i n  t h i s  framework (see Harvey 

1975, Pah l  1971, and Vipond 1974) .  

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

i n t r i c a t e  p a t t e r n  o f  urban l o c a t i o n s  of e n t r e p r e n e u r s  and house- 

h o l d s  is  h a r d  t o  e x p l a i n  by means o f  s i m p l i f i e d  land-use  models.  

Soc io -psycho log ica l  p e r c e p t i o n s  and p r i o r i t i e s  p l a y  a  dominant  

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

p a r a m e t e r s  many q u a l i t a t i v e  and s o f t  e l ements  may a l s o  i n f l u e n c e  

l o c a t i o n a l  b e h a v i o r .  I n  t h i s  r e s p e c t ,  it may be  m o r e  adequa te  

t o  u s e  a m u l t i - a t t r i b u t e  u t i l i t y  t h e o r y  i n  o r d e r  t o  o b t a i n  a  

more comple te  and o p e r a t i o n a l  a n a l y s i s  o f  urban l o c a t i o n  p a t t e r n s  



and processes. Here again the above-mentioned multidimensional 

scaling methods based on disaggregated choice models may be 

helpful (see also Van Lierop 1980). 

Finally, it should be noted that many current urban economic 

models have not been very successful (see for criticism among 

others Lee 1973 and Sayer 1976). In our view, there is a need 

for operational, less complicated, and more innovative urban 

economic models that are able to describe the main urban processes. 

For specific urban sectors (e.g., housing and transportation) 

more detailed submodels may then be built. Urban econometrics 

is still an underdeveloped discipline--mainly due to lack of 

accurate data--although the recently developed "soft econo- 

metrics" (Nijkamp 1980c) will probably offer more favorable 

perspectives, especially when they are combined with appropriate 

multidimensional methods. In the following section, several 

multidimensional methods that may be helpful for the analysis 

of urban economic structures and processes will be briefly 

discussed. 

7. A BRIEF SURVEY OF SOME MULTIDIMENSIONAL ANALYTICAL METHODS 

Introduction 

The pluriform nature of urban structures and processes 

can be represented in an adequate manner by means of a multi- 

dimensional profile analysis. In the previous sections some 

examples of such an analysis have already been given such as 

the supply and demand profiles for urban services and a multi- 

attribute utility approach. In general, a multidimensional 

analysis may be a useful approach with a great potential for 

numerous applications in both the field of data analysis and 

policy analysis. Examples are residential location decisions, 

egaluation of urban renewal projects, analysis of urban inequal- 

ities, environmental quality analysis, and spatial interaction 

analysis. 



Formally, the multidimensional approach took for granted 

that the attributes of a certain phenomenon could be described 

by a vector profile - x with elements xi (i = 1 ,  ..., I). Usually, 

the elements of - x are measured in different dimensions, so that 

a translation into a common denominator (a "numeraire" like 

money) was not necessary. 

Let us now assume that we want to characterize a set of 

observations or data on a given multidimensional phenomenon 

(for example, the supply profiles of different urban areas, 

the demand profile of different socio-economic groups, the 

impacts of a set of alternative urban renewal projects, the 

residential preferences of a group of households, etc.). In 

that case, a multidimensional matrix representation X arises: 

Several ways are open now to deal with the information contained 

in matrix X in greater depth. A sample of such multidimensional 

methods wii' be given below (see for more details Nijkamp 1979b). 

Interdependence Analysis 

Interdependence analysis is an optimal subset selection 

on the basis of statistical correlation techniques by means of 

which a limited subset of variables can be selected from the 

original total set of variables. In this way, the multidimensional 

data set is reduced to an optimal subset that reflects the 

original data at a maximum degree. The advantage of inter- 

dependence analysis--compared to other techniques such as 

principal component techniques--is that the smaller subset is 



composed of original variables and not of transformed variables, 

which prevents an arbitrary or subjective interpretation of 

the components. These features of interdependence analysis make 

it very valuable for urban economic analysis. 

Canonical Correlation 

Canonical correlation may be useful in urban analyses in 

order to identify structural patterns between two multidimensional 

sets of variables (for example, the relationships between the 

elements of supply profiles of urban districts and demand profiles 

of socio-economic groups). Correspondence analysis may be a 

complementary tool for identifying links between sets of variables. 

Partial Least Squares 

Assume that we want to analyze three urban phenomena 

simultaneously: the housing market, the transportation infra- 

structure, and the urban quality of life. For each urban 

district, these three phenomena can be characterized by means 

of a multidimensional profile. Partial least squares analysis 

attempts to quantify the cross correlations between all these 

three sets of data as well as between combinations thereof. 

Multidimensional Scaling 

Multidimensional scaling methods are usually based on 

ordinal or qualitative rankings of similarities (or dissimilar- 

ities) among alternatives (such as objects, items, attributes, 

etc.). These methods aim at generating a geometric representa- 

tion of the positions of alternatives in Euclidean (metric) 

space of a given dimensionality by employing a certain geometric 

scaling algorithm. By means of this operation, metric conclusions 

can be inferred regarding the relative distances (discrepancies 

or differences) between items, attributes, or judges. 



The positions of the items, attributes, and judges can be 

represented via the Euclidean coordinates. They are determined 

in such a way that the interpoint distances between the points 

in a geometric space do not contradict the original conditions 

implied by the ordinal input data. In other words, this mono- 

tonicity condition should guarantee a maximum correspondence 

between the original ordinal rankings (either similarities or 

dissimilarities) and the Euclidean distances in a geometric 

space with a lower dimensionality. 

Multidimensional scaling techniques used in urban analyses 

make it possible to deal with individual (disaggregated) data, 

such as perceptions and preferences. Moreover, these methods 

can be used to deal with soft information by transforming it 

into cardinal data. Consequently, these techniques may be 

powerful tools for urban economic analyses. They can, for 

example, be used to draw quantitative inferences from soft data 

on differences between urban supply and demand profiles. 

Spatial Autocorrelation 

The autocorrelation analysis is useful not only to identify 

average spatial impact patterns between variables, but also to 

examine the presence of spatio-temporal autocorrelation among 

the disturbances of a regression model for dynamic and spatial 

irpacts. Such a spatial econometric analysis may be useful to 

identify spillover effects in an urban system. 

Finally, it should be noted that several regression models 

are not suitable for treating soft (ordinal or qualitative) 

information. In the case of such soft information, it may be 

better to carry out first a multidimensional scaling technique 

in order to obtain cardinal information, after which normal 

regression and correlation procedures can be employed (so-called 

"soft econometrics"). 

Our final conclusion is that there are several appropriate 

multidimensional techniques for urban data analysis. Several 

of these techniques can also be combined with disaggregate 



choice  methods (such a s  l o g i t  and p r o b i t  a n a l y s i s ) .  This  mu l t i -  

dimensional  framework o f f e r s  a  good p e r s p e c t i v e  f o r  ana lyz ing  

urban s t r u c t u r e  p a t t e r n s  and developments. 

8.  URBAN POLICY I N  A SPATIAL CONTEXT 

During t h e  s e v e n t i e s ,  l o c a l  and r e g i o n a l  governments became 

i n c r e a s i n g l y  aware of  t h e  problems of urban decay and of t h e  

inadequa teness  o f  urban p o l i c i e s  t o  combat t h e  n e g a t i v e  develop- 

ments of  urban agglomerat ions .  I n  g e n e r a l ,  urban p o l i c i e s  a r e  

p l u r i f o r m  i n  n a t u r e ,  a s  f a r  a s  bo th  t a r g e t s  and in s t rumen t s  

a r e  concerned.  I n  g e n e r a l  t e rms ,  one may s t a t e  t h a t  urban 

p o l i c i e s  should  aim a t  r e a l i z i n g  a  supply  p r o f i l e  of  urban 

s e r v i c e s  t h a t  i s  i n  agreement w i th  t h e  p e r c e p t i o n s  and p r i o r i t i e s  

o f  t h e  people  w i t h  whom it is  concerned. Furthermore,  account  

must be t aken  of t h e  p o s i t i o n  of c i t i e s  i n  t h e  t o t a l i t y  of  a  

s p a t i a l  s t r u c t u r e .  

There i s ,  i n  g e n e r a l ,  a  wide v a r i e t y  o f  o b j e c t i v e s  of 

urban p o l i c y ,  which may sometimes be o p e r a t i o n a l i z e d  by means 

of  a  t a r g e t  p r o f i l e .  Normally, t h e r e  a r e  a l s o  s e v e r a l  i n s t r u -  

ments (bo th  revenues and expend i tu re s  such a s  t a x e s  and s u b s i d i e s ,  

p r o h i b i t i o n s ,  e t c . ) ;  t h e s e  i n s t rumen t s  may r e l a t e  t o  v a r i o u s  

urban s e c t o r s ,  such a s  i n d u s t r y ,  t h e  housing market ,  t h e  t r a n s -  

p o r t a t i o n  system, t h e  q u a l i t y  of l i f e ,  s o c i a l  w e l f a r e  programs, 

t h e  energy sys tem,  e t c .  I t  should  be no ted  t h a t  t h e  urban 

p o l i c y  o b j e c t i v e s  and in s t rumen t s  should  r e l a t e  t o  bo th  resi- 

d e n t i a l  and e n t r e p r e n e u r i a l  a c t i v i t i e s ,  a s  w e l l  a s  t o  m o b i l i t y .  

Such a  p l u r i f o r m i t y  of  urban developments l e a d s  aga in  t o  a  

mul t id imensional  view of urban p o l i c i e s  t h a t  is much broader  

than  a  pu re ly  e f f i c i e n c y - o r i e n t e d ,  monetary-based p o l i c y  a n a l y s i s .  

I n  t h e  fo l lowing  s e c t i o n  a  b r i e f  survey  of some mul t id imens iona l  

urban p o l i c y  a n a l y s e s  w i l l  be g iven ,  b u t  f i r s t  urban p o l i c y  

a n a l y s i s  w i l l  be p l aced  i n  a  more g e n e r a l  s p a t i a l  c o n t e x t .  

I t  should  be no ted  t h a t  t h e r e  a r e  many i n t e r a c t i o n s  between 

t h e  developments of c i t i e s  and of  r eg ions  a s  w e l l  a s  between 

urban and r e g i o n a l  p o l i c i e s .  Regional  growth p o l i c y ,  f o r  



example, may have considerable impacts on the urban system in 

the region concerned; regional industrial incentives may have 

serious impacts on the urban labor markets; a growth center 

policy may, on the other hand, exert an influence on regional 

growth, etc. Therefore, the interwovenness of the urban economy 

and the regional economy has to be taken into account, so that 

several scales (e.g., intraurban, interurban, intraregional, 

interregional, and national) may be observed in urban policy 

analysis. Under these circumstances the coordination and 

integration of regional and urban policies is a complex matter. 

Due to spatial spillover effects, dynamic interactions, and 

increasing uncertainties, a spatial system of regions and cities 

shows an intricate and often unpredictable pattern. The control 

of the development of this pattern via public policy measures 

is fraught with difficulties. Furthermore, one has to take 

into account the effects of different systems associated with 

bottom-up or top-down policies. 

The following ~rofile approach may be regarded as a first 

attempt to provide an operational framework for a more general 

analysis and to synthesize the elements of policy making in a 

spatial context. Define the following successive profiles: 

- a spatial profile 
This profile represents the spatial demarcation of 

cities and regions in a spatial system. For example: 

City A 

region 1 City B 
City C 
City D 

City A 
City B 

region 2 City C 
City D 
City E 

This spatial profile can be used in both a top-down and 

a bottom-up spatial policy. 



- a  s e c t o r o Z  p r o f i l e  

T h i s  p r o f i l e  r e f l e c t s  t h e  f i e l d s  of  p u b l i c  urban and 

r e g i o n a l  p o l i c y  making. Examples o f  such  p o l i c y  f i e l d s  

a r e  : 

l a b o r  market  
e d u c a t i o n  
p u b l i c  f a c i l i t i e s  
urban renewal  
t r a n s p o r t a t i o n  
hous ing  

- a  f a c e t  p r o f i l e  

T h i s  p r o f i l e  r e p r e s e n t s  t h e  a s p e c t s  and judgment c r i t e r i a  

o f  a  g i v e n  p u b l i c  urban s e c t o r  p o l i c y .  For  example; 

f i n a n c i a l  a s p e c t s  
l a n d  use  a s p e c t s  
env i ronmenta l  impac t s  
employment e f f e c t s  

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

a  combined s e c t o r  - f a c e t  t a b l e :  

T h i s  s e c t o r  - f a c e t  t a b l e  can  be  c o n s t r u c t e d  f o r  each 

r e g i o n  and each  c i t y  s e p a r a t e l y .  The s p a t i a l  a s p e c t s  o f  t h e  

s e c t o r  and f a c e t  p r o f i l e s  can be  d e s c r i b e d  by c o n s t r u c t i n g  a  

th ree -d imens iona l  b lock  w i t h  s e c t o r s ,  f a c e t s ,  and r e g i o n s / c i t i e s  

on t h e  main a x e s .  



Thus f a r ,  t h e  s e c t o r s  have been t r e a t e d  i n d e p e n d e n t l y  from 

each o t h e r .  T h i s  i s ,  however,  o f t e n  o u t s i d e  o f  r e a l i t y .  S e c t o r s  

have o f t e n  a  mutual  i n f l u e n c e  ( f o r  example,  t r a n s p o r t a t i o n  p o l i c y  

and urban renewal  p o l i c y  w i l l  e x e r t  a n  impact  on t h e  l a b o r  

m a r k e t ) .  I n  a d d i t i o n  t h e r e  are s p a t i a l  impac t s .  (For  example,  

urban renewal  i n  t h e  one c i t y  w i l l  have a n  i n f l u e n c e  on t h e  

t r a n s p o r t a t i o n  sys tem o f  t h e  whole r e g i o n  and maybe on t h a t  o f  

s u r r o u n d i n g  r e g i o n s . )  T h i s  in te rwoven  p a t t e r n  o f  s p a t i a l  

e n t i t i e s ,  s e c t o r s ,  and f a c e t s  r e q u i r e s  a n  i n t e g r a t e d  and co- 

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

The b e s t  way t o  d e s c r i b e  such  a complex p a t t e r n  o f  r e g i o n s ,  

c i t i e s ,  s e c t o r s ,  and f a c e t s  would be t o  c o n s t r u c t  a n  i n t e g r a t e d  

model. A s  t h i s  i s  u s u a l l y  imposs ib le- -a t  least  i n  t h e  s h o r t  

run--one may t r y  t o  a s s e s s  t h e  e f f e c t s  o f  c e r t a i n  f a c e t  

p o l i c i e s  t o  be implemented i n  c e r t a i n  r e g i o n s  or c i t i e s .  I t  

i s  c l e a r  t h a t  t h i s  can  o n l y  be  done f o r  d i s c r e t e  p o l i c y  measures ,  

a l t h o u g h  t h e  impact  a s sessment  can  be  c a r r i e d  o u t  f o r  b o t h  

bottom-up and to-down p o l i c i e s .  

I t  i s  a l m o s t  i m p o s s i b l e  t o  p r e s c r i b e  a  s e t  o f  uni form 

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

framework i n  v a r i o u s  c o u n t r i e s  d e m o n s t r a t e s  s i g n i f i c a n t  d i f f e r -  

e n c e s  ( f o r  example,  a  "bottom-up" v e r s u s  a  "top-down" p o l i c y ) .  

I n  g e n e r a l ,  however, some c r i t e r i a  f o r  c o o r d i n a t i o n  and i n t e g r a -  

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

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

p o l i c y  making a t  a  h i g h e r  l e v e l  i n  t h e  s p a t i a l  h i e r a r c h y  

a s  i t s  s p a t i a l  impac t s  become l a r g e r .  

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

p o l i c y  making t o  lower d e c i s i o n  l e v e l s  ( d e c o n c e n t r a t i o n )  

a s  i t s  f requency  becomes h i g h e r .  ( T h i s  i s  a  l e a r n i n g  

p r i n c i p l e . )  

- I t  i s  r e a s o n a b l e  t o  t r e a t  a  c e r t a i n  s e c t o r  a t  a  h i g h e r  

l e v e l  a s  i t s  f a c e t s  ( i m p l i c a t i o n s )  become more s u b s t a n t i a l  

( T h i s  depends on t h e  range  o f  t h e  p o l i c y  a t  hand. )  



The above-mentioned multilevel coordination problems of 

urban and regional policies can be tackled by means of recently 

developed hierarchical multiprofile methods (see next section). 

These methods are also capable of taking into account the 

dynamics of urban change (e.g., metropolitan changes) and its 

implications for urban and regional policies. A well-known 

example is the suburbanization and counter-urbanization move- 

ment caused by mobility preferences and lack of adequate housing 

in major cities. 

An important issue that has to be studied by means of this 

multilevel, multiprofile approach is the equity problem between 

central and peripheral regions and its relationships with urban 

developments in these regions (e.g., growth center policy). 

The current economic recession makes this problem even more 

urgent, since reduced growth also implies less growth oppor- 

tunities for lagging regions. Instead of location policies 

for new investments much more attention has to be paid to 

relocation policies for the existing capital stock. This prob- 

lem is also extremely relevant at a higher level of international 

coordination (e.g., the development of lagging regions in EEC 

countries). 

The foregoing notions also require a systematic judgment 

of various policy instruments: 

- monetary (e.g., subsidies and charges) 
- economic (e.g., labor market stimuli) 
- authorization (e.g., prohibitions and standards) 
- public investment (e.g., public facilities and infra- 
structure) 

- indirect stimuli (e.g., favorable entrepreneurial 
climate) 

On the basis of a judgment of these instruments one may 

analyze the intricate interrelationships between urban and 

regional policies in both directions. The judgment of alter- 

native policy options per se will be discussed in the next 

section. 



9 .  A BRIEF SURVEY OF MULTIDIMENSIONAL URBAN POLICY ANALYSES 

The impact  p a t t e r n s  o f  d e c i s i o n s  and a c t i o n s  i n  urban and 

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

I n  t h e  r e c e n t  p a s t ,  t h i s  h a s  evoked t h e  need f o r  many k i n d s  of 

a s sessment  a n a l y s e s ,  f o r  i n s t a n c e ,  env i ronmenta l  a s s e s s m e n t ,  

socio-economic a s s e s s m e n t ,  and t echno logy  assessment .  E s p e c i a l l y  

t h e  f i e l d  o f  urban and r e g i o n a l  p o l i c y  making i s  o f t e n  f a c e d  

w i t h  d i f f i c u l t  judgment problems r e g a r d i n g  t h e  f e a s i b i l i t y  and 

d e s i r a b i l i t y  of  new p l a n s  and p r o j e c t s .  

The emphasis  on a  b r o a d e r  judgment framework f o r  p o l i c y  

dec i s ions - -based  on p r i v a t e  economic, socio-economic,  env i ron-  

m e n t a l ,  e n e r g y ,  e q u i t y ,  and s p a t i a l - p h y s i c a l  c r i t e r i a ,  amonq 

o t h e r s - - i s  a  l o g i c a l  consequence o f  t h e  in terwoven s t r u c t u r e  

o f  advanced s o c i e t i e s .  These s o c i e t i e s  o f t e n  have  i n t e r e s t  

c o n f l i c t s  and s o c i a l  i n t e r a c t i o n s  a t  d i f f e r e n t  l e v e l s .  Conse- 

q u e n t l y ,  t h e  w e l f a r e  o f  c o u n t r i e s ,  c i t i e s ,  o r  g roups  s h o u l d  be  

r e p r e s e n t e d  by a  vector profile i n s t e a d  of  by a  s c a l a r .  I n  

t h i s  way, u n p r i c e d  i m p a c t s  of human a c t i v i t i e s  can  be  t a k e n  i n t o  

accoun t  a s  w e l l .  

I f  p u b l i c  p o l i c y  h a s  t o  judge t h e  s o c i a l  meaning of  a  new 

p l a n  o r  p r o j e c t ,  it s h o u l d  be  k e p t  i n  mind t h a t  " t h e  p u b l i c  

d e c i s i o n  maker" u s u a l l y  d o e s  n o t  e x i s t .  Due t o  d i v e r g i n g  

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

c o m m i t t e e ,  t h e r e f o r e ,  t h e  emergence o f  c o n f l i c t i n g  o p t i o n s  

c a n n o t  be  avoided.  No e v a l u a t i o n  framework w i l l  s o l v e  s u c h  

p o l i c y  problems.  Thus t h e  meaning o f  e v a l u a t i o n  f o r  urban and 

r e g i o n a l  d e c i s i o n  making i s  not p r i m a r i l y  t h e  i d e n t i f i c a t i o n  

o f  the optimal and unambiguous s o l u t i o n ,  b u t  r a t h e r  t h e  r a t i o n -  

a l i z a t i o n  o f  t h e  d e c i s i o n  problem a t  hand. T h i s  means t h a t  a n  

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

mation. T h i s  i n f o r m a t i o n  i n c l u d e s  such  t o p i c s  a s  judgment 

c r i t e r i a ,  i n c l u d i n g  o p p o r t u n i t y  c o s t s  and u n c e r t a i n t i e s  ( e .g . ,  

costs ,  employment e f f e c t s ,  ene rgy  u s e ,  p o l l u t i o n  e f f e c t s ) ,  

r e l e v a n t  alternatives ( e . g . ,  v a r i o u s  l o c a t i o n s  o f  a  shopping 

c e n t e r ) ,  interest conflicts ( e . g . ,  env i ronmenta l  v e r s u s  s u p p o r t e r s  

o f  economic g r o w t h ) ,  and d i f f e r e n t  priorities f o r  v a r i o u s  



impacts (e.g., employment versus quality of life), the develop- 

ment of procedures and t e c h n i q u e s  that guarantee the b e s t  u s e  

of the available information, given the institutional framework 

(e.g., process planning, multilevel planning, interactive policy 

making). Thus the following steps have to be undertaken: 

information on criteria 

I 
identification of alternatives 

I identification of conflicts 
I 

estimation of priorities 
I 

use of suitable procedures/techniques 

In this respect, modern multicriteria techniques and multi- 

objective programming methods may be very useful. 

If urban and regional policy analysis has to be based on 

political priorities or weights regarding the decision criteria, 

several methods can be employed to assess political priorities: 

- derivation of priorities on the basis of an e x  p o s t  

analysis of decisions taken in the past. Clearly, this 

approach is not useful for unique decision problems. 

- derivation of priorities on the basis of official 
documents and statements from the side of the responsible 

decision committee. This approach is sometimes very 

useful to gather information regarding general issues 

and policy objectives, but normally it is less useful 

to assess precisely preferences for refined policy 

criteria. 

- direct assessment of priorities on the basis of inter- 
views or questionnaires among the decision makers. 

- "fictitious" assessment of priorities on the basis of 
consistent policy scenarios reflecting hypothetical 

but otherwise reasonable priorities for the policy 

criteria at hand. This is often a very useful and 

practical method, because it does not commit directly 



t h e  p o l i c y  maker,  whereas on t h e  o t h e r  hand,  t h e  conse-  

quences  o f  such  f i c t i t i o u s  p o l i c y  p r i o r i t i e s  can  

e a s i l y  be  t r a c e d .  Such s c e n a r i o s  may a l s o  be  d e r i v e d  

from o f f i c i a l  documents. 

I t  i s  e v i d e n t  t h a t  i n  many c h o i c e  s i t u a t i o n s  t h e  informa- 

t i o n  a b o u t  p o l i c y  p r e f e r e n c e s  i s  f a i r l y  weak. I n  s u c h  c a s e s  

it is  a lways  n e c e s s a r y  t o  c a r r y  o u t  a  s e n s i t i v i t y  a n a l y s i s  w i t h  

r e s p e c t  t o  t h e  v a l u e s  o f  t h e  p o l i c y  we igh t s .  A l t e r n a t i v e l y ,  

i n  c a s e  of  s o f t  i n f o r m a t i o n  one may a l s o  employ ( m u l t i d i m e n s i o n a l )  

s c a l i n g  methods. 

I t  shou ld  a l s o  be mentioned t h a t  d i f f e r e n t  d e c i s i o n  g roups  

( f o r  i n s t a n c e ,  i n  an  u rban- reg iona l  s t r u c t u r e )  may have d i f f e r e n t  

p r i o r i t i e s ,  s o  t h a t  t h e  d e f i n i t i o n  o f  a  unique  set o f  p r i o r i t i e s  

i s  n o t  a lways  p o s s i b l e .  I n  t h a t  c a s e ,  it i s  more a p p r o p r i a t e  

t o  a s s e s s  s e v e r a l  p r i o r i t y  sets  f o r  t h e  p o l i c y  c r i t e r i a  and t o  

c a l c u l a t e  s u c c e s s i v e l y  t h e  consequences of  e a c h  s e p a r a t e  set.  

The r e s u l t s  can  t h e n  b e  f u r t h e r  a n a l y z e d ,  f o r  example,  r e g a r d i n g  

t h e  p o s s i b i l i t y  o f  f i n d i n g  compromise c h o i c e s :  

r e g i o n a l  d e c i s i o n  l e v e l  + c h o i c e  of  p l a n  

compromise? 
I + 

u r b a n  d e c i s i o n  l e v e l  5 c h o i c e  o f  p l a n  

Depending on t h e  problems a t  hand and on t h e  p r e c i s i o n  o f  

t h e  d a t a  used ,  s e v e r a l  c l a s s e s  of  m u l t i c r i t e r i a  and m u l t i -  

o b j e c t i v e  methods can  b e  d i s t i n g u i s h e d :  

- discrete v e r s u s  continuous p o l i c y  problems 

- soft v e r s u s  hard p o l i c y  problems ( S o f t  problems i n c l u d e  

q u a l i t a t i v e  o r  o r d i n a l  i n f o r m a t i o n  on impac t s  o f  a l t e r -  

n a t i v e s  o r  on p r i o r i t i e s / w e i g h t s ,  whereas h a r d  problems 

a r e  based on q u a n t i t a t i v e ,  i . e . ,  mainly  c a r d i n a l ,  

i n f o r m a t i o n . )  



- s t u t i c  versus dynamic  policy problems 

- m u l t i - p e r s o n  (or multi-committee) versus s i n g l e - p e r ~ s o n  

(or single-committee) policy problems (In the case of 

multi-person or multi-committee problems one has to 

take into account the variation in preferences, while 

one may also consider the possibility of a multilevel 

decision structure.) 

- evaluation problems based on the g e n e r a t i o n  o f  e f f i c i e n t  

a l t e r n a t i v e  s o l u t i o n s  versus those based on the s e l e c t i o n  

o f  one  u l t i m a t e  a l t e r n a t i v e  (In the first case the 

procedure aims at identifying only nondominated solu- 

tions, i.e., solutions for which the value of any policy 

objective cannot be improved without reducing the value 

of a competing objective. In the second case the procedure 

aims at finding one alternative that is considered 

as satisfactory after the articulation of preferences. 

An intermediate problem is the one based on a ranking 

of alternatives or on the identification of a set of 

dominating alternatives.) 

- s i n g l e - s t e p  versus p r o c e s s  evaluation problems (The 

first category aims at finding the most satisfactory 

solution immediately at a certain point in time. The 

second category considers policy making as a process 

during which one may add successively more information 

so that the ultimate solution is identified in a series 

of successive steps.) 

The notion of process planning requires the use of inter- 

active policy procedures. Interactive evaluation procedures 

are based on an information exchange between the analyst and 

the decision committee, especially for situations in which the 

decision committee has not specified its preferences or weights. 

In many decision situations one has to take into account 

a hierarchical decision structure. For example, a state 

government may influence the maximum share of a city budget 

spent for urban renewal. Such multilevel decision problems 

have received much attention in the past, but thus far have not 



often been applied in the framework of multicriteria and multi- 

objective models. 

It is clear that multilevel, multiobjective models involve 

a double choice conflict: namely, (1) among the policy objectives, 

and (2) among the different policy bodies in the hierarchical 

policy structure. For example, let us assume that the state 

government has to decide on the city budgets, but that the 

allocation of these resources depends on the efficiency of 

allocating such funds and on the relative power of these cities. 

In principle, such complicated decision problems can be 

tackled by letting the cities provide information about the 

shadow-prices to the state government. On the basis of this 

information, the state government may adjust the allocation of 

resources, and so forth. Clearly, the problem of multiple 

shadow-prices has to be tackled in such bases (see Nijkamp 1980b). 

It appears that especially interactive procedures are extremely 

fruitful tools to structure such complex decision situations 

in a systematic and meaningful manner. 

Thus, our final conclusion is that the multicriteria and 

multiobjective approach offers a great variety of operational 

methods for urban and regional policy analyses. 

10. URBAN IMPACT ANALYSIS AND URBAN QUALITY PLANS: A 
PERSPECTIVE 

After the discussion of the intricate and complex pattern 

of urban developments in a spatial system and of the multi- 

dimensional nature of urban and regional policies, attention 

should be focused on the ways the above-mentioned theories and 

methods can be used to provide a better perspective for urban 

and spatial developments. In our view, the design of urban 

impact assessment systems and of urban quality plans may offer 

a fruitful approach. These two elements will now be discussed 

successively. 



I t  has  a l r e a d y  been po in t ed  o u t  t h a t  modern urban develop-  

ments a r e  c h a r a c t e r i z e d  by a  wide v a r i e t y  o f  u n s a t i s f a c t o r y  

p roce s se s .  Urban p r o c e s s e s  a r e  p l u r i f o r m  i n  n a t u r e ,  w h i l e  t h e i r  

in terwovenness  i s  o f t e n  hard  t o  unders tand  f o r  b o t h  a n a l y s t s  

and urban p o l i c y  makers.  Consequent ly ,  urban r e s e a r c h  h a s  v e r y  

o f t e n  an  ad  hoc c h a r a c t e r ,  wh i l e  urban p o l i c i e s  a r e  o f t e n  less 

cohe ren t  and sometimes even c o n t r a d i c t o r y .  There  appea r s  t o  

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

p h y s i c a l  d imensions  o f  urban developments.  

I n  l i g h t  o f  t h e  l a t t e r  s i t u a t i o n ,  t h e  need f o r  urban impact 

assessment  becomes more u rgen t .  Such urban impact  a n a l y s e s  

may r e l a t e  t o  t h r e e  d i f f e r e n t  c a t e g o r i e s :  

- t h e  impac t s  on t h e  urban w e l f a r e  p r o f i l e  ( l a b o r  marke t ,  

s o c i a l  a m e n i t i e s ,  q u a l i t y  o f  l i f e ,  income, e q u i t y ,  e t c . )  

a s  a  r e s u l t  o f  autonomous urban developments 

- t h e  impac t s  on t h e  urban w e l f a r e  p r o f i l e  a s  a  consequence 

o f  urban p o l i c i e s  (hous ing  p o l i c y ,  i n f r a s t r u c t u r e  p o l i c y ,  

e tc .  ) 

- t h e  impac t s  on t h e  urban w e l f a r e  p r o f i l e  caused by 

e x t e r n a l  s p a t i a l  and regional .  development p r o c e s s e s  

( r e g i o n a l  growth and l a b o r  market  p o l i c y ,  energy p o l i c y ,  

r e g i o n a l  budge t  p o l i c y ,  e tc .)  

I n  g e n e r a l ,  urban impact  a n a l y s e s  shou ld  c o n t a i n  an  a s s e s s -  

ment o f  a l l  f o r e s e e a b l e  and expec ted  consequences o f  a  change 

i n  one  o r  more s t i m u l i  t h a t  e x e r t  e f f e c t s  on t h e  urban w e l f a r e  

p r o f i l e  ( i n c l u d i n g  i n d i r e c t  e f f e c t s ) :  f o r  i n s t a n c e ,  " f r e e  

r i d e r "  e f f e c t s  on t h e  housing market .  I n  t h i s  way, one  might 

a s s e s s  t h e  d i r e c t  and i n d i r e c t ,  s h o r t  t e r m  and l ong  t e r m ,  

monetary and nonmonetary, c o n s t r u c t i o n  and o p e r a t i o n  consequences 

o f  changes i n  t h e  urban t e r r i t o r y .  I n  t h i s  r e s p e c t ,  u rban  

s i m u l a t i o n  models may be  very  h e l p f u l .  Such e f f e c t s  may i n c l u d e  

i n t e r  aZ i a :  monetary a s p e c t s  ( c o s t s ,  economic f e a s i b i l i t y ,  

changes i n  l a n d  p r i c e s ,  e t c . ) ,  s p a t i a l  a s p e c t s  ( s h i f t s  i n  urban 

r e s i d e n t i a l  and l o c a t i o n  p a t t e r n s ,  d i s t r i b u t i v e  a s p e c t s ,  e t c . ) ,  

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



market aspects (unemployment, duality, etc.), housing aspects 

(demand and supply on housing, submarkets, etc.), amenity 

aspects (social and medical facilities, etc.), environmental 

aspects (recreation facilities, noise annoyance, etc.) and 

energy aspects (energy-saving physical planning, etc.) , uncer- 
tainty aspects, and distributional aspects. 

Urban impact analyses are a fruitful tool for the use of 

evaluation methods for urban plans and projects. In this 

respect, one may judge a whole set of alternative urban devel- 

opments (or development plans) on the basis of a systematic 

urban welfare profile. It is clear that a more thorough analysis 

of such sets of profiles will require the use of the multi- 

dimensional techniques discussed in section 7. Similarly, 

the use of urban welfare profiles in integrated urban policies 

will require the application of multicriteria and multiobjective 

programming methods referred to in section 9. 

In this way, urban impact assessments may provide an 

indispensable contribution to more coherence in integrated 

urban-spatial policies (see also Glickman 1980), especially 

because in this case urban impact analysis can be linked in a 

systematic way to urban evaluation analysis. 

The design of integrated urban quality plans (see Nijkamp 

and Soffer-Heitman 1979) by urban policy makers is a next step. 

On the basis of an urban impact assessment system, urban policy 

makers may want to develop an urban development plan in which 

the desired welfare profiles (either for urban districts or 

for the city as a whole) are quantified. The meaning of such 

an urban quality plan is not to prescribe the urban development 

process, but to indicate the politically desirable and feasible 

limits within which the urban process should take place. Such 

urban quality plans are relevant not only for urban renewal 

projects, but also for the total urban structure (including 

transportation, industrial activity, social structure, etc.) . 



It should be emphasized that such a quality plan is not 

an urban blueprint, but rather a frame of reference for judging 
I 

actual developments and alternative urban policies. Clearly, 

such a plan would also include various threshold levels for 

urban development processes (e.g., maximum pollution and noise 

standards, maximum densities, tipping points on the housing 

market, etc.). In this way, the design of urban quality plans 

may lead to more coherent and integrated urban policies in a 

spatial context. Clearly, in this respect the above-mentioned 

multidimensional techniques and multicriteria and multiobjective 

programming methods may play an important role. 

A necessary complement to any urban quality plan is 

evidently a set of financial accounts and means to finance 

urban plans. It is clear that the design of urban quality 

plans is far from easy, but the positive aspects of urban 

symbiosis should be treated in an integrated and coherent way. 

This latter is a prerequisite for creating cities that really 

form the "Home of Man". 
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