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l .€  Industrialization and Development o f  the Country. 

Postwar Romania had to face a l l  the problems of underdeveloped 

countries. These problems were mainly quantitative. In the period 

1950-1970 Romania ranked second in the world (after Japan) with respect 

t o  average annual economic growth: 12-142. The figures were very 

high, of course, partly because of the re lat ive ly  low i n i t i a l  level 

o f  economic development of the country. The policy of rapid industrial- 

ization though was followed steadily in the next decades. One of the 

objectives to attain now i s  insuring an average rate of industrial 

growth of 940% i n  the period 1976-1990. A t  the end of this interval 

the global industrial output is expected to be 6-8 times higher than 

in 1970. On the basis of the development of material production, the 

national income will have to  grow 5-6 times, reaching by 1990 the 

level of $2500-3000 per capita. A t  the same time, the present policy 

of allocating a high percentage of the national income f o r  economic 

and social development w i l l  be continued: 
1 1  

it is planned t o  allocate 

about 70-72% of the national income for consumption and 28030% for 

investment, Following the same line of argument, the real income per 

capita i n  Romania between 1970-1990 i s  supposed t o  increase 3.5 tines. 

(46, CEAUSESCU, 1972) 

1,2 Urban and Regional Planning in  Romania. 

There are many similarities between urban and regional planning 
1 

in Romania and in :he other soc ia l i s t  countries. In order t o  avoid 
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giving redundant information, I shall refer t o  Yugoslavia (78, DYCMclAN, 

1972), pointing out s e v c a l  similazities as well as dissimilarities i n  

the above-mentioned f i e l d ,  After the:: I? more dc?ailed presentation 

will be devoted t o  two major pr-bLer-ar?xs i n  Romwia which are more 

likely to require at we11 dqfined mtho-!+ogy of c’ r?p=.ehensive planning 

and quantitative an+.ysis . 
The development plans in Rcy-.nia n-.y be eithsr regional spatial 

plans which are prxkced f-:: r? c w ~ f , y  or a district or uzban plans 

for city areas and the u r b a  zones of Ir.rg?r ssttlewnts. The more 

recent laws require a ylar. of dev??.q--nt  (which should icu the 

synthesis of existent and proposed eccnonic, demogiaphic and spatial 

patterns of growth) for each locality a k v e  a cert2in s ize .  

These plans are considered social i x t r u - i t s  throvzgh which urban 

policies and the spatiK- pattern of development are realized. They 

guide the present and future developmezt, the mems of #achieving the 

purposes being the physical layout of a c z i v i t i e s ,  the pyoposed infra- 

structure network, the pzoposed investments and their location as well 

as residential development. 

Urban and regional spatial plans are to  be coordinated with 

socio-economic plans. 

increasing conflicts between planning object ives  and the forces 

And problems have arisen as a result of 

accompanying economic development and social change. 

l i k e  in  most East European countries 

I t  seems that, 

the physical infrastructure of 

urbanization i s  lagging behind that  of overall socio-economic develop- 

ment (16, ANDORKA, 1972; 27, BEREND, 1972; 148, KONRAD, 1972). Also, 
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the persistence of a large number of small se t t lements  creates serious 

problems i n  providing a positive environment as well as commercial 

and public serv ices  necessary t o  t h e  urban way of l i f e ,  

of t he  reasons of the increasing importance of s p a t i a l  considerations 

as a factor integral t o  general economic development. 

This is one 

Xuck l i k e  in Yugoslavia (102, FISHER, 1966; 103, FISHER, 1967; 

78, DYCKIAN, 1972) the spat ia l  aspects consist  of increased quant i ta t ive 

requirements for urban space (especially i n  areas adjacent t o  important 

a c t i v i t i e s ) ,  increased complexity of t h e  built s t ruc tures  i n  space 

( infrastructure ,  economic and urban) with consequences i n  t h e  environ- 

mental quality and character. 

The main task of the  spa t i a l  planning turns out t o  be the  maxi& 

mizstion of the utilization of space, which is f ree ly  occupied but 

only p a r t i a l l y  u t i l i z e d .  

A t  the metropolitan l eve l  the main problems concern two dominant 

sectors of urban planning: housing and transportation. [This is, i n  

the areas of housing and traffic.] The housing problem in ny opinion 

is twofold: the first aspect of  it is a purely economic and technical 

one: housing shortage. This issue will be discussed later, However, 

the  decisions in  this domain heavily influence t h e  second aspect of 

t h e  housing problem, which is t he  spatial one, which I described 

above. 

use a c t i v i t i e s  (out of which res ident ia l  is overwhelming), the  best 

The problem here is t o  insure t h e  best  a l loca t ion  of land 

use of space i n  a metropolitan area. By best I mean optimum. as against 
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a certain set of goals and criteria. 

question would be certain technical solutions (high rise or IOW rise 

construction) in a certain social context. Economically, individual 

construction (e,g. detached houses) prcvides the cheapest housing and 

it is encouraged in villages and small settlements. Unfortunately, a 

substantial part of one-family residential construction is in violation 

of the provisions of the urbanists' plans, but penalties for violation 

are minimal. Consequently, i-t results in spatial disorder and lack of 

coordination. On the other hand, in the range of social dwellings, 

built by the state ,  the cheapest housing is the high-rise apartment 

buildings, which, in their turn, affect heavily the spatial pattern 

of the urban structure. 

of housing proved t o  be unsatisfactory, the trend now is both to  

encourage people to  build their o m  dwellings (thus widening the housing 

market) and to promote a more diversified, better quality urban environ- 

ment through a reevaluation of the concepts of density, rise, vicinity,  

etc, 

Thus, the answer to the first 

As 15 years of experimentation with this type 

1 :  
1 , -  ; , 

The very recent orientation in  planning is to  consider urban and 

spatial planning and design as integral parts of social action, 

unity of policy, planning, and action in this field i s  viewed as a 

The 

condition for the development of a positive concept of spatial ordering. 

Urbanization and spatial ordering policies are an integral part of 

the development policies of our society. 

be introduced in r b a n  management and decision-making. 

Scientific methods should 
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1 .3  Major Problem Areas Requiring Quantitative Analysis, 

In my opinion, there are two major areas of interest  for the 

application of modern methods of urban mmagernent and decision-making 

in Romania: 

and the other is the reshaping and development of cities and urban areas. 

one is the regional policy a d  the netwmk of settlements 

1.3.1 The Regional Policy. 

In general, the process of trrbanization in Romania has 

three forms: the development of cities, the transportation of the 

villages and the building of new towns. Inherently, some of the older 

settlements will disappear. This process is both influenced by the 

industrialization of the cowtry and the modernization of cooperative 

agriculture. Agriculture releases v2.n power, while industry and the 

development of services absorb it, thus insuring a generally baianced 

character t o  the process of urbanizatf.on, i n  spite of its swift tempo. 

Industrialization in Romania implies a new territorial 

distribution of the productive forces and implicity a new territorial 

distribution of the population, a %ev" national network of localities, 

more or less different from the ones existing today. 

"he old network of locelities was determined by the prevailing 

agricultural character of the Romanian economy,(a traditional kind of 

agriculture at that ) .  As a consequence of this heritage, in 1970 the 

rural population was 59.2% of the  total  population, and was dispersed 

in 23,149 villages I two thirds of vhicli had less than 1,000 inhabitants 

each. 
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On the other hand, industrialization implies the general- 

ization of the social organization of production, advanced division of 

labor, high productivity. 

incompatible with a network of dispersed settlements, like the one 

existing in Romania; it calls f o r  a concentrated one. 

Such an organization of production is 

Under these circumstances, most of the basic concepts of 

regional science, such as migration and commuting, have a specific 

social and economic content in Romania. 

Thus, in the developed countries commuting means daily 

pendulation, mainly by private means of transportation, from home to 

work place and back. 

the division of the employees into commuters and non-conmuters is 

more or less conventional. 

The life style and comfort are comparable and 

In the present conditions of Romania, namely those of a 

country in full process of industrialization, commuting is in general 

practiced by public transportation means which are other than the 

urban ones; that is, according to a specific tine table. 

of conveyance are particularly important in the case of a network of 

dispersed, small localities, each of them being able t o  supply little 

manpower, the public vehicles are compelled either not t o  reach a l l  

localities (thus obliging some people t o  walk part of the way, to 

cover rather long distances under uncomfortable conditions and in bad 

weather), or to adopt complicated routes to reach several localities, 

which prolongs the commuting time. 

These means 
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Moreover, t he  existence of several  i n d u s t r i a l  u n i t s  i n  t h e  

same center ,  working according t o  d i f f e r e n t  time tables, makes the 

co r re l a t ion  of a l l  these time t a b l e s  with those of publ ic  t ranspor ta t ion  

p r a c t i c a l l y  impossible. 

than t h a t  which is  s t r i c t l y  necessary t o  the commuting process itself, 

and which produces disequilibrium i n  t h e  budget of time of the people. 

A l l  t h i s  leads t o  increased f a t igue ,  t o  a cut  down i n  other a c t i v i t i e s  

(esp. those r e l a t e d  t o  c u l t u r e  and reading),  and a smaller opportunity 

fo r  women t o  ca r ry  on i n d u s t r i a l  work, because it is  v i r t u a l l y  

impossible t o  both commute and s a t i s f y  household requirements. 

1966 Census, indeed, pointed t o  the  fact  t h a t  while among t h e  

i n d u s t r i a l  workers l i v i n g  i n  towns, 30.5% were women, i n  t h e  rural 

areas, t h e i r  number only reached 8.3%. 

A t  first s i g h t ,  it would seem t h a t  t he  d ispers ion  of 

indus t ry  over the t e r r i t o r y  could solve t h e  problem, because t h e  

difference i n  time t a b l e s  would disappear. 

that only a c e r t a i n  type of indus t ry  can be dispersed - &fac t  t o  be 

discussed i n  f u r t h e r  detai l  later on. 

fo r  a l l  workers i n  t h e  zone of a t t r a c t i o n  of an en te rp r i se  t o  work 

i n  that en te rp r i se  i tself ,  any t e r r i t o r i a l  overlapping of the  manpower 

h i r i n g  zones being undesirable. 

Hence, t he re  is  a waste of t i m e : ,  much bigger 

The 

I t  is, however, obvious 

I t  would, moreover, be necessary 

We might consider c h a r a c t e r i s t i c  t he  commuting from 

village t o  town, because of its overwhelming prevalence. 

process, t he  former peasant becomes t h e  fu tu re  worker, commuting from 

In this 
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the r u r a l  type of housing and l i v ing  conditions t o  urban type ones. 

This category of commuting is i n  general characterized by a multiple 

class pos i t ion ;  through his place of work, t he  man is a worker; through 

t h e  l o t  of land he oms,  he s t i l l  preserves powerful reminiscences of 

t he  individual peasant. Thus, h i s  economic i n t e r e s t  is not focused on 

t he  place of work i n  town, unless he breaks himself from t h e  land t h a t  

overwhelms h i m  i n  t h e  busy periods of a g r i c u l t u r a l  work and increases 

his f a t igue  (reducing h i s  product iv i ty  i n  industry).  Also, t h i s  mads 

c u l t u r a l  and professional l eve l  shows a slower increase than t h a t  of 

a person i n  t he  city because he wastes so much time on commuting, 

because of t h e  lack of faci l i t ies  and oppor tuni t ies  i n  the v i l l a g e ,  etc. 

Nevertheless, commuting also has c e r t a i n  advantages: it 

diminishes t he  demand for housing i n  t h e  c i t y ,  and is a s p e c i f i c  form 

of gradual adaptation t o  urban i n d u s t r i a l  l i fe ,  which thus avoids the 

psychological and s o c i a l  problems which appear when one is torn from 

one's usual surroundings. 

TIie dispersion of  industry i s ,  however, impossible under 

the  present conditions in t he  dec is ive  branches of industry:  

e l ec t ron ic s ,  machine building, chemistry, as technological efficiency 

first of a l l  asks for  comparatively b ig  un i t s .  The same principle a t  

a somewhat smaller scale goes f o r  other branches, such as t h e  t e x t i l e  

industry, t he  power industry,  and the wood processing industry. 

should note here the  ind isputab le  advantage of the achievement, by 

cooperation, of the big industrial units where investments for access 

engineering, 

One 
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roads, power o r  water supply o r  o ther  such th ings  a r e  sens ib ly  reduced. 

And yet ,  t h e  expansion o r  r a t h e r  t he  c rea t ion  of some net- 

works of smaller f a c t o r i e s  and workshops with a handicraf t  character,  

for  the primary processing of  a g r i c u l t u r a l  products, etc .  i s  neverthe- 

less possible.  

indus t ry  will never be dec is ive ;  it w i l l  only be aux i l l i a ry .  

But t h e i r  importance as compared t o  the  rest of the 

Such u n i t s  could very well be located i n  t h e  v i l l a g e s ,  but 

they need not e x i s t  i n  a l l  l o c a l i t i e s .  

fu tu re  towns could draw them s u f f i c i e n t l y  near t h e  bas i s  of agricultural 

production. 

Their dispersion i n t o  500-600 

If we were t o  formulate some working hypothesis, they would 

be t h e  following: 

a) In the  present s i t u a t i o n  of the  network of se t t lements  

i n  Romania, the  very grea t  number of small v i l l a g e s  is indisputably t h e  

key problem for t h e  fu tu re  development. 

number of v i l l a g e s  i s  i l l u s t r a t e d  by a migration of t he  population, a 

fact which even leads i n  some cases t o  abandonment of some very small 

l o c a l i t i e s .  It  is reinforced by t h e  t e r r i t o r i a l  adminis t ra t ive  reform, 

which implies a decrease i n  the  number of v i l l a g e s  from 4,259 t o  2,706. 

This more than 40% reduction has a p a r t i c u l a r  importance, as t h e  

v i l l a g e  which is a residence of the  commune becomes a g rav i t a t iona l  

cen te r ,  a center  of a t t r a c t i o n  for  t h e  rest of t h e  v i l l a g e s  cons t i t u t ing  

the somune, which leads towards a r a t h e r  important t e r r i t o r i a l  

regrouping. 

The t rend  of reducing the 
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One may thus  suppose that par t  of the  network of  v i l l a g e s  

will concentrate i n t o  a small number of l o c a l i t i e s :  

residences of t h e  communes. 

increase and will soon become ac tua l  towns. The state of these  200-300 

po la r i s ing  cen te r s  may already be a subject of study. 

will happen with the rest of the villages? 

for  being v i ab le ,  for maintaining themselves, or  does such an assumption 

oppose some objec t ive  laws or  major requirements? 

t h e  existing 

Of course, par t  of them will continue t o  

However, what 

Do they a l l  have conditions 

Research will be undertaken t o  determine t h e  minimum 

reasonable l i m i t  t o  t he  fu tu re  localities. The basic c r i t e r i o n  will 

be t h a t  of t h e  q u a l i t y  of serv ices  provided to t he  communities. For 

instance, f o r  the education system, even i n  case of a high b i r t h  rate, 

a population of 1,500 inhabi tan ts  is required for providing t h e  

students necessary f o r  one grade. 

of the first four elementary grades, if we assume just one teacher for 

a l l  the d i sc ip l ines .  

for each discipline, i n  the optional system (options for foreign 

languages or for workshop a c t i v i t y )  as we11 as i n  t he  case of t he  

diversification of education through theoretical high schools, voca- 

t i o n a l  schools, or  spec ia l ized  high schools, education can no longer 

be ensured i n  such a small l o c a l i t y .  

boarding schools, thus separating the children from their parents  

over long dis tances  and period of time, o r  t he  home-school commuting 

of the child which is  complicated and which would encourage t h e  

"his f igu re  is  enough i n  the  case 

But i n  the case of a d i f f e r e n t  teacher required 

The r e s u l t  would be e i t h e r  
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family t o  move t o  a bigger l o c a l i t y .  

t o  allow the  existence,  i n  general ,  of two p a r a l l e l  c l a s ses  thus 

p a r t i a l l y  solving t h e  problem, 

including about 20% of the v i l l a g e  population exceeded t h i s  l i m i t  i n  

1966 

A population of 3,000 is hoped 

However, only about 5% of the v i l l a g e s  

b) Labor product iv i ty  increases much faster i n  bigger 

t o m s .  

this t h e s i s ,  confirmed by f igu res  and maintained by the  Soviet researchers 

a t  t h e  Seventh Congress of Sociology (Varna, 1970) c a l l s  for verifica- 

tion. 

The general v a l i d i t y ,  a t  least i n  the conditions of Romania, of 

A t  f i r s t  sight, it seems poss ib le ,  a s  many theo r i e s  po in t  out. 

c )  Hence, we f ind  the  imp l i c i t  r e s u l t  of an economic 

disadvantage of the  l o c a l i t i e s  with a u n i l a t e r a l  economic p r o f i l e ,  o r  

with an i n s u f f i c i e n t l y  complex one. And some s o c i a l  shortcomings may 

also be added to t h i s  economic disadvantage. 

certain l o c a l i t y  will choose a wide range of professions i n  most cases 

d i f f e r e n t  from those ex i s t ing  i n  the  respec t ive  localities, a fact 

which will speed up the  d iv i s ion  of t he  family, will increase migration 

and create addi t iona l  problems i n  housing and in tegra t ion .  

The young people i n  a 

d) Vhat will be the tendency of development and what 

would be optimal dimensions for  a l o c a l i t y ?  

of v i l l a g e  regrouping and concentration. 

communes (the suburban ones included) only 58.8% have more than 4,000 

inhabi tan ts .  

requi res  modern, high-productivity f a c t o r i e s  w i t h  highly qua l i f i ed  

First comes the  problem 

Out  of 2,706 e x i s t i n g  

On t h e  o ther  hand, our present i n d u s t r i a l  development 
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labor. Such big competitive production c a l l s  fo r  big f a c t o r i e s ,  for 

p lan t s  and aggregate works, which are incompatible with small l o c a l i t i e s .  

That is why t he  fu tu re  development will probably be characterized mainly 

by a growth of the  towns, e spec ia l ly  of the ex i s t ing  ones. 

development must, however, be cor re la ted .  

various ca tegor ies ,  i n  the economic coordination, in  providing certain 

services and having c e r t a i n  functions on a zonal l eve l  should be taken 

i n t o  account. I t  is a l s o  t o  the same e f f e c t  t h a t  the urban network 

must be analyzed, according t o  economic zones and i n  keeping with t h e  

c h a r a c t e r i s t i c  f ea tu re s  of the a c t i v i t i e s  taking place there. 

Their 

The r o l e  of the  towns of 

e )  There are, obviously, many policies to cont ro l  t he  

process of urbanization. 

in Romania are the generation of job oppor tuni t ies  and t h e  building of 

houses. 

two, we are s t i l l  lagging behind as far a s  the  exact knowledge of t h e i r  

effects is concerned, with regard t o  the  q u a l i t a t i v e  and quan t i t a t ive  

effects a decision i n  these  fields might have i n  the development of the  

t o m ,  i n  p a r t i c u l a r ,  and t h e  urbanization process i n  general .  

a grea t  dea l  of research work, t e s t i n g ,  experimenting i n  order t o  

p red ic t  and cont ro l  t he  effects of various p o l i c i e s .  

However, a t  present ,  t he  two main ones used 

There a r e  a l s o  o thers ,  of course, but  even v i t h  these  first 

We need 

This is necessary for achieving a pre-established terri- 

This desidera:um which implies advanced decen- to r ia l  d i s t r i b u t i o n .  

t r a l i z a t i o n  calls f o r  a narrowing of the gap e x i s t i n g  between t h e  

.capital  of the  country, with 1.5 mill ion inhabi tan ts ,  and the  smaller 



- 14 - 

cit ies which have seven o r  e igh t  times smaller populations. This could 

lead t o  a va r i an t  of development comprising a fen l o c a l i t i e s  of 400,000 

t o  500,000 inhabi tan ts  t o  be taken i n t o  account. 

From those l o c a l i t i e s  t o  t he  minimum l i m i t  of 3,000 inhabi- 

t a n t s  there would be a vhole range of l o c a l i t i e s  of various sizes, t h e  

main stress probably being l a i d  on t h e  middle-sized one - those of 

20,000 t o  50,000. This hypothesis i s  s t i l l  t o  be analyzed. 

1.3.2 Reshapingand Development of t h e  Cities. 

A second major area of i n t e r e s t  fo r  the  appl ica t ion  of 

quan t i t a t ive  techniques is t he  inner  c i t y  s t r u c t u r e  and t he  metropolitan 

area. 

and several  second rank r e l a t i v e l y  b ig  c i t i e s ,  they will cons t i t u t e  the 

main focus of this study. 

As t h e  complexity of urban problems occurs mostly in Bucharest 

Kovever, one of t h e  bas i c  questions t o  be 

answered with regard t o  t h e  above statement is where and when soph i s t i -  

cated quan t i t a t ive  ana lys i s  (computer-aided) should not - be applied . 
other words, what a r e  t h e  circumstances under which the  complex mathe- 

In 

matical s t a t i s t i c a l  approach t o  problem-s-lving ought t o  be replaced 

by some o the r  kind of decision-making? 

Bucharest provides the  best  example of complex urban 

problems requiring t he  aid of quan t i t a t ive  techniques i n  decision- 

making and pol icy  evaluation. 

complex i n  terms of scale and number of elements involved. 

The second ranked c i t ies  a r e  less 

Buchar-est is t he  most important economic, c u l t u r a l  and 
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p o l i t i c a l  c i t y  i n  Romania. 

number of i n d u s t r i a l  u n i t s  i n  t h e  country. The population (1.465 

mil l ion  inhabi tan ts )  represents  7.5% of the  population of  Romania 

(20 mil l ion) .  

less population. 

employed i n  basic a c t i v i t i e s ,  and 18.3% employed i n  t h e  non-basic 

(service) sector . 

The indus t ry  represents 17.6% of the total 

However, t he  second ranked c i t y ,  Cluj,  has 7 .3  times 

52.8% of Bucharest's population is employed (33.5% 

The dens i ty  v a r i e s  from about 190 inhabi tan ts /acre  i n  t h e  

c e n t r a l  c i t y  t o  15-25 inhabi tan ts /acre  i n  t h e  suburb areas o r  i n  tlie 

surrounding v i l l ages .  

from center  t o  periphery, excepting the  new r e s i d e n t i a l  areas, built 

on the f r inge  of t h e  c i t y ,  where t h e  dens i ty  is close tcl 180 inhabi- 

t an ts /acre .  

"he dens i ty  gradient shovs a decrease in  density 

The t o t a l  number of employees i n  Bucharest i n  1968 was 

about 800,000 out of whom 40.7% work i n  industry,  12 .2% i n  construction 

activities and 9 5% i n  tlie exchange of goods. 

The working places are unequally d is t r ibu ted .  over the 

urban area; there are 1900 work places/1000 inhabitants i n  the  c e n t r a l  

area, about 920 work places/1000 inhabi tan ts  within the  inner r i n g  and 

355 work places/1000 inhabi tan ts  ou ts ide  it. 

concentrate i n  i n d u s t r i a l  parks, a t  t he  fringe of t h e  r e s i d e n t i a l  areas, 

o r  between the  r e s i d e n t i a l  a reas .  

s ca t t e r ed  throughout t he  c i t y .  

acre i n  the  e x t e r i o r  i n d u s t r i a l  parks t o  115 employees/acrc i n  the  

"he indus t ry  tends t o  

However, many i n d u s t r i a l  units are 

The dens i ty  va r i e s  from 35 employees/ 



- 16 - 

i nne r  c i t y ,  

6,000 acres, represent ing  13.5% of t h e  t o t a l  b u i l t  area of t h e  c i t y  

(42,000 acres). 

The area covered by t h e  i n d u s t r i a l  developments is about 

The housing problem i n  ruchares t  i s  s t i l l  p r imar i ly  a 

q u a n t i t a t i v e  one, as the average number of families l i v i n g  i n  a housing 

u n i t  is 1.07, and t h e  number of persons per room i s  1.34. 

1G4,530 apartments have been b u i l t  between 1948-1970, tlie housing 

problem remains an important one ( if  we t ake  i n t o  account t h e  increase 

i n  p q u l a t i o n  as isell  as d e t e r i o r a t i o n  of housing stock).  The general  

housing po l i cy  is t o  be judged aga ins t  t h e  economic background of t h e  

country,  as well as i n  tlie l i g h t  of t h e  general  s o c i a l  p o l i c y  of t h e  

state. 

a s o c i a l  good r a t h e r  than an economic good. 

state's r e s p o n s i b i l i t y  t o  supply the ind iv idua l  with an apartment of the 

necessary size and q u a l i t y .  

intended t o  cover amor t iza t ion ,  maintenance, s e rv i ces ,  etc.  I t  va r i ed  

betveen 2 t o  4% of t h e  average family budget. 

Although 

En i nd iv idua l  dwell ing o r  apartment was conseq.uently t r e a t e d  as 

This implied t h a t  it was t h e  

Refit vas not  competi t ive;  it was no t  

The economic burden o f  such a po l i cy  of genera l ized  s o c i a l  

housing was apparent very  soon. 

provide free housing f o r  everybody. 

p o l i c y  is  t o  encourage tlie bui ld ing  of personal  proper ty  apartments,  

apartments b u i l t  with the populat ion s own funds. 

System Of long term loans,  Combined r.!itii 2 s p e c i a l  loan to cover the  

amount of money necessary t o  s tar t  cons t ruc t ion ,  was per fec ted .  

i n t e r e s t i n g  t o  witness  the inc rease  i n  awareness of tl:e fact that t h e  

The state couldn ' t  afford any longer  t o  

Consequently, t h e  more recent 

Very r ecen t ly ,  a 

I t  i s  
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housing u n i t s  are - both soc ia l  and economic goods, and t h a t  t h e  s o c i a l i s t  

ideals and pr inc ip l e s  should be granted an economic f e a s i b i l i t y .  

F ina l ly ,  some attempts have been made t o  d i f f e r e n t i a t e  t h e  

ca tegor ies  of comfort of the newly b u i l t  apartments. 

make them f inanc ia l ly  less expensive (a kind of ! 'diversity within 

scarcity") the attern$ f a i l e d .  

As t h e  idea was t o  

This i s ,  i n  my opinion, one of the fields 

i n  which in tens ive  research and in s igh t s  i n  developed count r ies '  experience 

should be undertaken, i n  order t o  s a t i s f y  the  imperatives of economic 

v i a b i l i t y  and e f f i c i ency  of investments i n  t he  in f r a s t ruc tu re .  

words, an optimization of the  resources (l imited althougl-; increasing) 

In other 

a l loca ted  t o  t h i s  s ec to r  of the  na t iona l  economy proves t o  be e s s e n t i a l .  

From t he  s p a t i a l  point of view 5ucharest p resents  a radial 

concentric pa t t e rn  of streets. As a consequence, the t raff ic  tends t o  

be very heavy i n  the  center ,  and although a t  present there are only 

about 50 vehicles/1000 inhabi tan ts ,  t he re  is a c e r t a i n  amount o f  congestion 

at peak hours. The public t r anspor t a t ion  (buses, trains and t r o l l e y  buses) 

i s  heavily s o l i c i t e d ,  p a r t l y  because of the  very low car ownership rate. 

The average number of bus t r i p s  reached 739 t r i p s .  inhabit.ant/year. 

Increasingly serious parking problems occur i n  t h e  c e n t r a l  area. 

Some of t h e  main (recogaized) problems which need t o  be 

solved as well as some of t h e  d i r ec t ions  of development of t h e  city of 

Bucharest could be summarized as follows : 

1) The approach t o  the  c i t y ' s  growth and development problems 

within the  t e r r i t o r i a l  system (including the  sett lements i n  t h e  metro- 

po l i t an  area) as well a s  i n  coordination with t he  o ther  important urban 



- 18 - 

centers i n  the country. 

2) Control and l imi t a t ion  of tire t e r r i t o r i a l  expansion of the 

built areas. 

3) Controlled development and loca t ion  of t he  new industries, 

manufacturing and serv ic ing  u n i t s .  

4) Expansion of the public parks and recrea t ion  areas in the 

south and provision of new faci l i t ies  in the  lakes area to the north of 

the c i t y .  

5) In t ens i f i ca t ion  of t ke  a c t i v i t y  of housing construction i n  

order t o  meet t he  quan t i t a t ive  and q u a l i t a t i v e  requi remens .  

G )  Reshaping and reconstruction of some of the cen t r a l  a reas  

which have become obsolete and de te r io ra t ing .  

7) Providing soc ia l - cu l tu ra l  facilities for t he  r e s i d e n t i a l  

areas as well as a co r rec t  d i s t r i b u t i o n  of them throughout the c i t y .  

8) Traffic control and c i r cu la t ion  improvement by widening 

arteries, constructing bridges,  tunnels,  etc .  Studies and research for 

a mass transit system. 

These pr inc ip l e s  and problems exposed above and which are part  

of the tasks set by the Planning Authorit ies i n  Bucharest reflect q u i t e  

c l e a r l y  some of the limitations of the current approach t o  urban planning. 

The criticism of it should not only refer t o  t h e  underestimation of the 

magnitude of t h e  fu tu re  problems (as in the case of t ranspor ta t ion)  but 

should also poin t  out the incompleteness and l imited charac te r  of t h e  

analysis (relying heavily on j u s t  physical planning methods and on t h e  

spatial "appearance" of the soc ia l  i n t e rac t ions  and relationships).  
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However, several forecasting s tud ie s  have been undertaken 

and t h r e e  va r i an t s  of  development have been produced ( t ry ing  t o  take into 

account t he  fu tu re  population fo recas t s ,  c r i t e r i a  of functioning, economic 

e f f i c i ency ,  space d i s t r i b u t i o n ,  etc.):  

Variant I :  City expansion by constructing i n  t he  peripheral 

spa t ia l  expansion of the c i t y ,  lov: d e n s i t i e s  i n  the areas; consequences: 

c e n t r a l  area and i n  the older  areas. 

Variant TI: Development of t h e  city by reshaping and recon- 

s t ruc t ion  of the  e x i s t i n g  b u i l t  a reas ;  consequences: higher dens i ty ,  

higher e f f i c i ency  i n  t h e  management of t he  city. 

Variant 111: A combination of va r i an t s  I and I I  which would 

hopefully combine the  advantages of both. 

A s  regards t h e  metropolitan area (including the network of 

surrounding se t t lements ) ,  t he  s tud ie s  undertaken proposed a l s o  3 v a r i a n t s  

of a fu tu re  regional system: 

- a system of tovms located on t h e  main roads i n t e r s e c t i n g  

in Bucharest; 

- a concentric system of to'ms around the c a p i t a l ;  

- a system of tovms located on the  main r a i l roads .  

As a general comment on these studies, the r a t h e r  empiric 

and crude approach t o  problems which needs deep quan t i t a t ive  analysis as 

well as a complex, i n t e r d i s c i p l i n a r y  approach should be noted. For 

instance,  t he  th ree  va r i an t s  of c i t y  development a r e  r a t h e r  crude, two of 

them expressing tvo extremes, two e n t i r e l y  opposed policies (obviously, 

none of them r e s i s t i n g  a ca re fu l  ana lys i s )  and the third one proposing a 

compromise of the first two. 
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2 .  The !?ole and Cises of Quantitative Analysis 
In Urban Decision-Making 
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2 . 1  Models. S t ruc tures .  Systems. Theory. 

I t  is not my in t en t ion  t o  start  the argument with any of  the  well- 

known and frequently quoted d e f i n i t i o n s  of models and systems. However, 

i n  order t o  support my l i n e  of argument I s h a l l  note severa l  references 

on t h i s  subjec t .  

There are mixed f ee l ings  about t he  uses,  misuses and abuses of models 

(espec ia l ly  mathematical models) i n  urban and problem-solving and 

decision-making. 

very powerful t o o l s  provided t h a t  they a r e  properly used. 

could assert t h a t  they are a bas i c  5ngred ien t ' :  of human rsasoning and 

I t  i s  t o  be pointed out t h a t  t h e  mathematical models are 

I'oreover, one 

judgments. 

The concept of model i s  c lose ly  r e l a t e d  t o  t h e  concept of s t ruc tu re .  

The modern concept of mathematical s t ruc tu re  i s  p a r t  of t he  theo r i e s  of 

abs t r ac t  algebras,  which do not r e f e r  t o  p a r t i c u l a r  numbers o r  geometric 

e n t i t i e s ,  but r a t h e r  t o  set of a b s t r a c t  elements i n  vrliich are defined 

c e r t a i n  laws of composition or c e r t a i n  r e l a t ionsh ips  between t h e  elements 

or  between the  subsets of the  set i t s e l f ,  each of them being characterized 

by corresponding axioms" (97, FADIMI, 1972) . Although various mathematical 

s t r u c t u r e s  can be defined, t he re  are - t h ree  fundamental s t r u c t u r e s  which can 

be combined i n  innumerable va r i an t s :  

order,  topological s t ruc tu re .  

a lgebra ic  s t ruc tu re ,  s t r u c t u r e  of 

An a lgebra ic  s t r u c t u r e  S i s  a set of elements of unspecified na ture ,  

and of one or more laws of composition, a l s o  of unspecified na ture ,  which 

satisfy c e r t a i n  formal proper t ies .  In t e re s t ing  appl ica t ions  of t h e  group 

theory (which is p a r t  of the a lgebra ic  s t ruc tures)  i n  a r ch i t ec tu re  and 
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urban planning have been derived by Yona Friedman i n  his "theory of 

comprehensive systemsrr (105, FRIEDXN, l%€) .  

The structure of order S is t he  cc~p1.s consisting of' c?. s e t  S of 

elements, of unspecified na ture ,  and of a r e l a t ionsh ip ,  also of unspecified 

nature s a t i s f y i n g  the  r e f l ex ive ,  antisymmetric and t r a n s i t i v e  proper t ies .  

This is, i f  t he  re la t ionship is R ,  and t h e  elements of S are s, y, and z, 

the r e s u l t  i s :  

xPa W'xrLS (re Elexive property) 

XRY and yRx =>x=y, $'x, ye's (mtisymrnetric property) 

xRy and yRz ~ ~ x R z ,  vx, y, Z C S  ( t rans i t ' -e  property) 

The topological s t r u c t u r e  S is  the  couple cons is t ing  of a set S of 

elements, which we shal l  call  points, and of a relat 'onshiy of correspondence 

tvhich a t  my point x of S assoc ia tes  a system of subsets S, of S, ca l l ed  

t h e  neighborhood of x, so t h a t  : 

a) t h e  in t e r sec t ion  of two such neighborhood poin ts  is a neighborhood 

of x i tsel f ;  

b) for any x t  belonging t o  Sx t he re  is a Sxt e n t i r e l y  contained i n  Sx. 

The set S i n  which a topological s t r u c t u r e  has been introduced is thus  

ca l l ed  topological space. 

the concepts of l i m i t  and cont inui ty  (thus t o  the  fundamentals of ca lcu lus) .  

"he topological structures report themselves t o  

More than t h a t ,  tbey r e f e r  t o  concepts of  convexity and set boundaries, 

which are fundamental questional of  geometry. If any mathematical 

s t ruc tu re  is built through overlapplng and interconnection of simple 

s t r u c t u r e s  (the th ree  s t ruc tu res  above-mentioned) linked by common concepts 

of correspondence o r  operation, order o r  neigliborhood, adherence of 
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cont igui ty ,  we can derive t h e  conclusion t h a t  mathematics is e s s e n t i a l l y  

founded on these  three concepts (97, FADINI, 1972). 

is the  logical and operational basis urAerlying any r a t i o n a l  and s c i e n t i f i c  

a c t i v i t y ,  we could f u r t h e r  argue t h a t  t he  th ree  concepts of correspondence, 

And s ince  mathematics 

order and cont igui ty  c o n s t i t u t e  t h e  b a s i s  of t he  r a t i o n a l  organization of 

t h e  human mind, 

This has been confirmed by t h e  experimental research of t h e  psycho- 

log ica l  school of Piaget. The understanding of t h e i r  f indings i s  e s s e n t i a l  

for  t h e  methodological approach, fo r  building a v a l i d  system of hypotheses 

s t a r t i n g  w i t h  a c e r t a i n  log ica l  scheme, with c e r t a i n  axiom (90, ENACHE, 

1972) . 
I t  can be Eurther argued t h a t  within c e r t a i n  li*-iits, a r c h i t e c t u r a l ,  

social, and physical s t ruc tu res  a r e  models of p a r t i c u l a r  a b s t r a c t  mathe- 

matical s t ruc tu res .  However, i n  t h e  case of social ,  economic, o r  urban 

sciences,  the phenomena are so complex t h a t  t!ie simple cause-effect  

r e l a t ionsh ips  are unknown, and it happens many times t h a t  t h e  orders  of 

magnitude determine a high l eve l  of uncer t i tude  about t he  fu tu re  evolution 

of c e r t a i n  phenomena . 
As regards the  models, Chadwick presents  t h e  t o p i c  i n  a c e r t a i n  kind 

of hierarchy, t h e  components of which are (48, CHADVICK, 1971): 

Theories 

Par ad i gms 

Met aprocedures represented as Met a1 anguages 

Mode 1 s represented as Language and mathematics 

Algorithms and h e u r i s t i c s  represented as User and ma-hine l a n g u c y  
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Parameters and va r i ab le s  represented as .,,, Symbols 

A theory is  considered a system of ideas o r  statements held t o  explain 
i 

a group of facts or phenomena, a stater-.mt of general laws, a systematic 

statement of general pr inciples .  %ius, for ins tance ,  the English school of 

system approach t o  planning represented by I 'cLough1in and Chadwick (175, 

I'cLOUGIiLIN, 1969; 176, :'cL@UGEiLIN, 1970; 48, C€-??D!'IICK, 1971) attempts t o  

set out a theory of planning, a system of idbas and of general  principles 

based upon a yet broader system knovm as general systems theory. 

A paradigm might be described as a theoretical pa t t e rn ,  a way of 

looking a t  t h e  real world i n  t h e  l i g h t  of some theory. 

By metaprocedure is meant a way of selecting procedures, a procedure 

for procedures, a method fo r  methods: L e . ,  a progr:ssion from t h e o r e t i c a l  

patterns towards p a r t i c u l a r  appl ica t ion ;  s imi l a r ly  a metalanguage is used 

t o  discuss ,  and s e l e c t  p a r t i c u l a r  languages: it is a "higher level' '  

language. 

As for model, - there a re  several  complex and sub t l e  definitions which, 

as I stated above, I do not intend t o  d iscuss  i n  t he  present paper. 

However, it is bas i ca l ly  a representation of a system. Such representa t ions  

may be i n  languages of various kinds (mathematics, graphics, etc. ) . 
fh algorithm is  a precise method of computation related t o  a model: 

a step by step ind ica t ion  of actions t o  be taken i n  solving a problem. 

A h e u r i s t i c  is opposed to an algorithm in that it does not cover 

every possibility: it is not wholly r a t i o n a l ,  but is  capable of p r a c t i c a l  

use in discovering a solution. 

If algorithms are associated with computer use, a user  language 
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(e.g., FORTRAN, ALGOL, etc.) will be used t o  t r a n s l a t e  th.e algorithm i n t o  

prec ise  in s t ruc t ions  (in machine lznguage) f o r  t he  operation of t he  machine. 

The representation of models i n  mathem;.:ical language involves q u a n t i t i e s ,  

represented conventionally by symbols, kno:;m as pai*?:neters - and var iab les .  

I will r e f e r  t o  these terms i n  the  f u r t h e r  discussion of  models. 

Leo Apostel i n  h i s  paper presented a t  t he  Colloquirn sponsored by t h e  

In te rna t iona l  Union of History and Philosophy of Sciences (Utrecht, 1960) 

has defined a number of reasons fo r  using a model i n  science: 

a) absence of a theory t o  explain a set of  facts;  

b) presence of a theory but one which is d i f f i c u l t  t solve 

mathematically; 

c) two theo r i e s  with l i t t l e  seeming contact ; 

d) a well-confirmed but incomplete theory; 

e )  new information about an established theory; 

f )  a theory requi r ing  info-v- t ion ;  

g) t he  need for a theory concerning p.n inaccess ib le  objec t ;  

11) a theory which we wish t o  v i sua l i ze  i n  order t o  appreciate;  

- -  

i) a theory and a set of observations which we hope t o  reconcile.  

Ilaybe the  most i n t e r e s t i n g  of these  reasons f o r  planning is  t h e  

s i t u a t i o n  of i n a c c e s s i b i l i t y .  P laming ,  by de f in i t i on ,  i s  concerned with 

the  fu ture ;  t he  fu tu re ,  by d e f i n i t i o n ,  is inaccess ib le .  However, a very 

important issue lies i n  theo r i e s  and liypothes-r cmcerning something which 

is now past is t e s t ed .  

fu tu re  state of t h e  system concerned m d  we test  t h i s  model i n  order t o  

evaluate t h e  hypothesis. Thus, ins tead  o f  dealing with an inaccess ib le  

The hypothesis takes the  forn of a model of some 
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(mure) system we substitute a readily-accessible (because in model form) 

present system and base our judgment upon the evaluation of the model. 

In Chadwick's view, a model of a system is a representation o f t h a t  

system by another system. There can be different kinds of similarity o f  

systems : 

Klir and Valach, in "Cybernetic modelling" (1965), suggest two kinds of 

in form, complexity, universe, characteristic , or behavior . 

sirni larit y : 

a) Similarity in the behavior of two systems: thus one can be 8 

model of behavior for the other. 

b) Similarity i n  the universe (i.e. set of elements) together with 

similarity in the characteristic ( i . e .  set of elements plus environment) 

of the two systems: 

which is simultaneouslv a mode1 of behavior. 

thus one system can be a model of the other system 

Taking two systems of similar behavior, we can modify the inputs of 

one system by transformation or mapping, so that the system produces an 

output mapping in such a way that the behavior of this system is now equa.1 

to that of the other system: the first system thus becomes a modelling 

system of the other, having an identical modelled behavior, The relation- 

ship between S1 and S2 can be isomorphic or hommorphic, in  the case of 

models of behavior: homorphy requires that one system possess more 

elements than the other. I f  the two systems are isomorphic, snd the 

inputs and outputs are identical then one system is  a model of the other. 

Chadwick charts the process of modelling a problem in the following 

diagram (48, CHADWICK, 1971): 
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I 

Problem j I Situation i 
.* 

i 

I Mathemati- i ) 
cal Concept - 
I .̂ -11 

Mapping of problem 
situation on to 
mathematical concept. 

Operational 
Mode1 in 

.- --. 

Formal 
Model of 

I Problem 
I 

-- 

A1 gebraic Input of Input of 
stat emen t . problem data problem data 

solution . for validatlm. for problem 

Similarly, Carlo Santi points out three fundameatal levels of 

planning (219, SAPJTf, 1972): 

a) At a very general level stands the urban theory. I t  can be 

defined as a general interpretation of urban phenomena, a reference frame, 

8 logical structure capable of containing and explaining the observed 

processes. I t  contains the goals and objectives of the society with 

reference to the territorial patterns . 
b) A t  a more particular level stand the mathematical models. This 

category includes the mathematical models of operational. research, as for 

instance models of linear programming, models of multiple regression, 

analysis models of stochastic processes, etc. These models are built like 

simple mathematical structures, which only represent purely formal relation- 

ships. From the operational point of view these techniques are extremely 

useful because they enable quick judgments of the aspects of the real 

0 



world, provided the causal hypotheses of urban change and the objectives 

t o  attain are clarified. 

c )  Between these two extremes there is an intermediate lewel, that 

of urban models. 

a cer ta in  regular i ty  observed i n  urban phenomena, using a language and 

logics universally comprehensive, in other  words a semantic repertoire 

as precise  a s  possible,  

The urban model is  a way of describing o r  representing 

2.2 Economic Models and Management. 

It  is my strong belief tha t  the quant i ta t ive analysis i n  urban 

sciences should be approached from the  economic viewpoint. 

would eventually insure t h a t  the models developed ar? operational and 

useful.  

planning and the  concrete social and spa t i a l  pat terns  of development. 

However, t h i s  l ink is seemingly more apparent and evident at the  regional 

This approach 

TIie urban modeling should be a l ink between t h e  general eccmomic 

level, where the macro-economic planning is more l ike ly  to integrate  

harmoniously with the general spa t i a l  configuration, network of settlementc 

and growth patterns.  I t  is not such a simple and d i r e c t  interact ion at  

the  metropolitan level ,  where t h e  processes and phenomena involved are 

much more complex. 

play a very important role.) 

transactions and trade-offs are extremely important for the  shape of the 

cormnunity and the c i t y  s t ructure .  

(Social and behavioral, as we11 as political aspects 

However, even in this case,, the  economic 

In emphasizing the economic aspects of development, my assertion is 

not free of value judgments. It  relies on specific national goals, values, 
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and p r i o r i t i e s  (90, ENACHE, 1972). And the  rapid economic development of 

the country is one of the most important goals of the socialist society, 

This is not t o  deny the obvious fact that  the  urban development is more 

than jus t  economic growth and efficiency. Nor does it argue against the 

complex system of specif ic  values attached t o  the  process of urban and 

regional planning and subordinated t o  the  very general values. There are, 

of course, very important indicators and key concepts (belonging t o  several 

disciplines) such as: density, comfort, sociabi l i ty ,  sa t i s fac t ion  in life, 

development of one's personality, adaptabili ty,  f l ex ib i l i t y ,  mobility, 

safety, variety, privacy, environmental quali ty,  etc, kJhen defining such 

a concept l i k e  standard of l iving, its content and evolution should be 

studied from the point of view of a chosen set of values and objectives t o  

a t t a in  

However, although these values and aspirations (93, EUROPE 2000, 1970) 

should have a very important role in planning and decision-making, they 

have associated with them a great deal of subject ivi ty  and uncertainty. 

Hence, they are or tend t o  be much out of control, And there is always 

economics which provides the  means t o  attain the  goals and objectives. 

i s  the discipline which provides the ultimate answer with respect t o  t he  

I t  

f e a s i b i l i t y  or the efficiency of a certain project undertaken. 

And i n  the case of Romania, the obvious questions which am t o  be 

answered are: how can we avoid the planning mistakes of the more developed 

countries? How can we optimize t h e  resources allocation t o  insure 

rapid and harmonious development of t he  country? 

This is why I shall  refer in this section t o  the problems of planning 
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and control in a socialist economy, as well as the theoretical bases for 

quantitative analysis in this field. 

arguments supporting the use of certair. urban development models developed 

in the United States. 

mechanisms, acting under the general economic laws of socialism which are 

supposed t o  determine the structure of the quantitative models and techniques. 

The study also leans toward providing 

It tries to define and predict basic economic 

2.2.1 Mathematical Models and Dialectics. 

The use of models is based upon a fundamental dialectic 

contradiction, that is, they can describe a real system, while they repre- 

sent an excessive simplification of reality. 

and not identical to the real systems. 

integrally reflect the structure and functionality of such a system - 
namely the entire series of variables and of interdependence relationships 

that exist between them - would be unsolvable. The mode1 becomes more 

and more useful as it describes more exactly the relationship between the 

essential elements of the structure of the real system; but, in order to 

have the certitude of a correct description, the construction of the model 

must be preceded by a correct analysis of the modeled process. 

That is, they are isomorphous 

A mathematical model that would 

Dialectical thinking helps in establishing the system of 

exogenous variables as an authentic axiomatic group characterized by the 

lack of contradictions, the independence and the completeness of the 

axioms. 

contradictions within the model, that none of these variables can be 

derived exclusively from the others and, finally, that the system of the 

It  makes sure that the excgenous variables do not lead to 
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exogenous variables  i s  suf f ic ien t  for  the determination of the  entire 

ccmstruction of the  model. 

Dialectical thinking helps In correct ly  deciding upan funda- 

mental problems of modeling: 

rigidity of t he  model, a cnwequences of a small n.rr.&ber of exogenous 

variables, and i t s  e l a s t i c i t y ,  determined by a larger  system of exogenous 

variables. 

t he  finding of a9 equilibrium between the  

The analysis beforehand, as f inal ized i n  the logical scheme 

of the model, cons t i tu tes  a guararrtee against arbitzq-riness owing t o  the  

large number of endogenous variables  and t o  the nature of the interdepen- 

dence relat ionships  introduced i n  the model. 

In interpret ing the r e s u l t s  obtained by t h e  solution of the 

model, t he  understanding of the  concept of isomorphf.rm is important in order 

t o  avoid placing a p r i o r i t y  on re la t ion  over existence, t o  subs t i t u t e  

mathematical realism for  r e a l i t y  and t o  reach a blind alley t h a t  would p k e  

us explain, as Laplace: 

into the  logic of the model. 

a l l  t h e  worse f o r  r e a l i t y ,  i f  it does not in tegra te  

Xatkematical modeling can deepen the knowledge of the economic 

and soc ia l  r e a l i t y  by creat ing a system of models more and more complex 

in structure and functionali ty.  

exclude, at least not i n  t h e  present state  of our knowledge, the idea of 

limited knowledge on the  basis of models. What was svagperntedly c * V  - 

the crisis of econometrics (the denial  of the usefulness of econornetrical 

This possibility does not, however, 

models) reflects, of course, an unl s t i f i a b l e  skepticism, i n  contradiction 

with the  progress of t h i s  modern science. But j u s t  as untenable is t he  

idea tha t  mathematical modeling c m  by i t se l f  o f f e r  the solution to all 
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the problems of economic and social development, because the mathemstical 

model cannot operate in processes that cannot be quantified (viz, the 

case of the social sciences). 

the models1 usesI misuses, and abuses lies in the expectation from a 

Maybe ths root of the misunderstanding of 

powerful tool of something which is beyond its powex: expecting 

qualitative outputs from quantitative inputs. 

The fundamental idea is that the mathematical model represents 

a frame of reference for the evaluation of the tendencies and of the 

major proportions of development, an extremely useful instrument for the 

quantitative analysis of the planned processes, in other xrds that its 

value must be judged in terms of what it offers and not of what it does 

not. The correct interpretation of the results obteined by the solution 

of the model offers useful elements for a qualitative analysis; neverthe- 

less the model independent of its value cannot impose a decision in 

economic policy. Such a decision requires the additional analysis of 

factors and relationships that are not contained in the model. I t  could 

only be made by a decision center which has a deep knowledge of the 

economic and social realities and problems. 

2.2.2 Quan t i tat ive  Analysis in Socialist Economies. 

Economic laws in a socialist society have azx abje- 

character but they are realized under the conditions o f a  p l a u c l  C C L . . ,  

to a large extent by means of deliberate solution. 

successful application of the laws in the interest of society depends 

Therefor+, the 

on how completely and deeply we master them. One naturally expects 
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t h a t  i n  t h i s  kind of ana lys i s  mathematics vi11 be espec ia l ly  useful.  

Owing t o  t he  complexity and interdependence of economic problems i n  modern 

production one cannot expect that it wj.11 be possible t o  succeed i n  the 

quan t i t a t ive  ana lys i s  of these  problems with the  most simple mathematical 

means, 

w i l l  be required. 

i s  built, i t s  mathematical ana lys i s  may be used not  only for obtaining 

c e r t a i n  quan t i t a t ive  da ta ,  but also t o  revea l  new cornformities with laws, 

t o  analyze causal r e l a t ionsh ips  and dependencies, and t o  p red ic t  new 

phenomena 

Here undoubtedly t he  latest achievements of modern mathematics 

A t  the same time, i f  a model of the economic mechanisms 

O f  prime s igni f icance  for  t h e  e f fec t iveness  and a p p l i c a b i l i t y  

of a p a r t i c u l a r  model is t he  cor rec tness  of the  i n i t i a l  premises used in 

i ts  construction; it is a l s o  necessary t h a t  t he  important factors are in 

fact included and that the lesser ones are discarded. 

Kantorovich (146, KANTOROVICII, 1972) t h e  i n i t i a l  premises should be i n  

agreement with the  basic p r inc ip l e s  of t h e  i !arxist method of economic 

ana lys i s ,  namely dialectical thinking, the objec t ive  charac te r  of 

research, social ana lys i s  of t he  r e l a t i o n s  of production, pre-eminence 

of production and recognition of labor as t h e  sole source of value. 

According t o  

The fundamental c r i t e r i o n  f o r  estimating the s igni f icance  and 

correctness of such research is t he  c r i t e r i o n  of %heck-reality", 

other words, the  g rea t e s t  importance for its evaluation mst l i e  i n  the  

agreement of t he  r e s u l t s  obtained wi th  r e a l i t y  and i n  t h e i r  a b i l i t y  t o  

explain and influence t h e  phenomena of our economic rea l i . ty ,  so t h a t  they 

may help i n  the  development of more e f f e c t i v e  p o l i c i e s  and solutions.  

In 
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For each sector of socialist production and for socialist 

society as a whole, an optimal plan has a concrete reality, and the con- 

sistency of such a plan with economic lws corresponds t o  the real economic 

conformities with the laws of socialist society. 

In the conditions of socialist society, a critical problem is 

that of raising the level of production. In the study of  this problem 

and of the economics of socialist society it is known t o  be correct to 

separate the problem of production from the i)roblem of distribution. 

I t  i s  interesting that ,  besides the qualitative difference in 

principle in the laws of socialist and capitalistic socie-y and in the 

meaning of the fundamental economic categories, manifest. formal analogies 

are t o  be found in various quantitative indicators ayd relations - for 

example, in normal efficiency and normal profit, normal valuations and 

the price of production (146, KANTOROVICH, 1972). 

Socialist economy is concerned with obtaining scientifically 

based magnitudes of costs for  various types of products. 

t o  know these magnitudes for solving problems of labor distribution and 

of replacing one product, or certain inputs, by others. 

festation of value relations in socialist society is fundamental. 

It is essential 

Such a mani- 

One of the interesting recent trends in the application of 

quantitative analysis in socialist economies is that of passing from 

simulation models to optimization models of processes, including the 

macroeconomic ones - a trend t ha t  forcefully brings forward nor only the 

cognitive power of modeling, but also its efficiency in the rational 

organization of economic activity (171, I:ANESCti, 1972). The gnoseological 



fwlctions of economic models are r ea l i zed  By t h e  f a c t  of bringing forward i n  

a qua l i t a t ive -quan t i t a t ive  form the interaction of various components of 

t he  economic mechanism, i ts  organizatic:: and management, i t s  optimal 

a r t i c u l a t i o n  i n  view of r a i s i n g  the  e f f i c i ency  of economic ac t iv i ty .  

2.2.3 S o c i a l i s t  S t a t e  Intervention i n  Economy: The Plan. 

IYhile operating wi th  programs a t  t h e  scale o f  the whole economy, 

socialism aims a t  a un i t a ry  management and direction i n  view of an optimal 

regula t ion  of the  whole na t iona l  economy. In socialism the  main instrument 

with which t he  state intervenes t o  r egu la t e  s o c i a l  l i f e  is  t h e  state plan. 

The plan is a c t u a l l y  the  p red ic t ive  model of the general system of the  

economy. The continuous development of the economy cscr ibes  a dynamic 

charac te r  to the  plan as the model of t he  cybernatic economic system. 

is why the  plan is considered as a t r a j e c t o r y  i n  the economic space which 

def ines  t h e  main d i r ec t ions  of t h e  economic evolution, and t h a t  may be 

This 

corre la ted  on i t s  way according t o  the demands of s o c i a l  development. 

The plan as a model of economic growth i s  not stat ic ,  but 

dynamic; the more rapid growth of some branches or  sub-branches and the 

modification of c e r t a i n  proportions i n  t h e  development of t h e  economy may 

be corrected or completely eliminated with regard to the general l i n e  of 

the  es tab l i shed  program. 

property of the  models of economic growth, of having i n  t h e i r  s t r u c t u r e  

t h e  regula t ing  f ac to r s ,  has a p a r t i c u l a r  importance f o r  t he  economic 

This p r inc ip l e ,  o r ig ina t ing  i n  t h e  general  

and s o c i a l  management. 

Under the conditions of socialism, management of t h e  na t iona l  
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economy, cont ro l  over t h e  development of production and distribution and 

consumption of goods a r e  e f fec tua ted  through planning. 

the balance of relationships between b:- -.riches, with its two models - stat ic  

and dynamic - as well t h e  optimization by means of m-.thematical programming 

c o n s t i t u t e  a major objec t ive  of tiis RomF.nian economists. 

models for planning by means of t h e  balance of r e l a t ionsh ip  between 

branches are of grea t  p r a c t i c a l  importance i n  t he  ana lys i s  of consumption 

of s o c i a l l y  necessary labor and, therefore ,  i n  t he  ana lys i s  of t h e  formation 

process of value and prices. 

the decision-maker seeking an optimum evolutior, of the m c - s l  over a 

period of years e labora tes  fo recas t s  on the  b a s i s  of ava i l ab le  data and 

es t ab l i shes  t h e  function of regula t ion  and control . 
by law, t o  set a system of  p r i c e s  of the production p r i c e s  type is  

supposed t o  a l l o v  a more co r rec t  measurement of values,  economic processes 

and ef f ic iency ,  and t o  s t imula te  the technological progress and the 

i n i t i a t i v e  of the  bas ic  production u n i t s .  

The elaboration of 

::athematical 

A t  t he  macro-economic l eve l ,  fo r  example, 

The so lu t ion  adopted 

The idea  is  t o  take i n t o  account t he  law of value i n  planning 

by the inclusion i n  the  plan of the  demands of the  i n t e r n a l  and external 

market, without admitting, however, t h a t  t he  r e l a t i o n  between demand and 

supply is  regulated spontaneously. 

t o  respec t  t he  demands of the  law of value through t h e  construction of 

the  plan according t o  t h e  s o c i a l  needs of the  means of production and 

consumer goods, through the  adop t im of a system of p r i c e s  constructed 

i n  accordance with t h i s  law, through the permanent control of s o c i a l  

labor expenses, through the  continuous reduction of the  cos t  p r i ce ,  through 

The system of planning i n  Romania tries 
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the insurance of equivalent exchang:: Gnc! the  organizaiion of an e f f i c i e n t  

economic ac t iv i ty .  

The state plan ernbraces t h c  mjor aspects of t h e  e n t i r e  social 

I t  and economic l i f e  of the country and has the  character o f  a d i rec t ive ,  

must provide the national center of decision w i t h  t he  poss ib i l i t y  of making 

decisions i n  s e t t i ng  the main rates and proportions of development, the 

r epa r t i t i on  of the national income for  investment and consumption, the  

dimensions and s t ruc ture  of investments, the  or ientat ion of the foreign 

trade policy, of prices and salaries, of the r i s i n g  of the standard of 

l iving,  b r i e f ly  a l l  major problems regarding the development of the 

national economy. 

the  planning and for the  correct functioning of the -conomic mechanism 

is t he  harmonious combination of cent ra l  management with the  autonomy of 

the productive units. 

far as qual i ta t ive  indicators  are concerned, and mobile in  the sense of a 

continuous adaption t o  the  in te rna l  and external demands, as regards t he  

variety of products. 

A decisive problem for the  e n t i r e  a c t i v i t y  of perfecting 

The plans are supposed t o  be stable and fixed as 

2.2 . 4 Forecasting and Planning. .-- 

The forecasting s tudies  recent ly  undertaken i n  Romania are 

hoped t o  bring in  two innovative elements. In the  first place, they would 

lead t o  approach t o  the development aspects of the society not only from 

the  economic point of view; sociology, psychology, and e th i c s  must also 

supply elements for prognoses which are essent ia l  for  t h e  projection of 

development on a long-term prospective. I t  is basically a problem of 
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values, g a l a ,  and needs. 

In the second place, apart from the quantitative evaluations 

(affected by approximF-tions t h a t  grow . size ;?s the horizon grows further 

away and the investigated dome-in is  nari-owr), special importance should be 

attached to the qualitative factors, t o  the apprecintion of the directions 

in which significant mutatims in economy and society will take place as 

well as transformations i n  structure cpable of accelerating the socio- 

economic development of tiie country. 

?he essential requirement of prospective studies is their 

conclusion in the form of variants of socio-economic development, whose 

implementation should foster economic ant? social Progress, and anticipate 

the general framework and some 05 the necessary condftions t o  ensure 

economic growth and social progress. 

about alternatives of development of possible futures, 

This is why in prognoses we talk 

From this viewpoint, in socialist economy and society condi- 

tions are most favorable fo r  the provisions of the plan have an emphatic 

normative character, and as such, may combine systematically with 

prognoses, with possible alternatives of development, extending the 

horizon of reflection for a period longer than the  plan. 

weaving of planning with forecasting, of future projection with demands 

of planned construction in a socialist economy can be illustrated with 

the case of Romania. 

This inter- 

The school of "normative thinking" Z.n American long range 

planning (H. Czbekhan, C.W. Churchman, E. Jantch, etc . )  defines planning 

as an activity oriented toward the attainment of some future objectives, 
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considering their characteristics and evolution. Planning can thus be 

performed at  three levels: political planning (defining the basic objec- 

tives), strategical planning (describin; various vays of attaining the 

mentioned objectives) and tactical or operational planning (studying the 

practical way in which the strategies may be implemented) : 152, CIDSP, 

1972. 

I t  is interesting that the relationship between plan (or 

normative planning) and forecasting has been many times misunderstood, 

the two activities being either replaced by each other or totally opposed. 

Thus, while in the socialist countries the importance of forecasting was 

underestimated and any attempt to forecast was reduced to normative planning, 

in the capitalist countries the importance of normathre planning was under- 

estimated, and consequently, the forecasting had a rather low level of 

effectiveness and operativeness. 

partially uncertain view) and the normative planning (considered strictly 

deterministic, rigid) seemed to be structurally incompatible. 

solution was to understand forecasting as pre-planning; the plan is thus 

supposed t o  select only one alternative fron among the various possible 

forecast alternatives - the most fitted to the social goals - t o  make it 

normative and compulsory by lav. 

The forecasting (implying a random, 

One proposed 

A careful analysis of the above-mentioned contradiction shows 

that while planning tends t o  be approached through statistical methods, 

decision-making is by its nature unique. 

is still there. The practical way to solve these problems must obviously 

appeal t o  the theory of the statistical decisions under the conditions of 

That means that the contradiction 
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tIAceptainty 

It is worth noting though t h a t  t h i s  requi res  t h e  r e s t ruc tu r ing  of t he  

entire concept of plan, which is now supposed to deal with categories like 

r i s k ,  mean ef f ic iency ,  p robab i l i t y  of implementation, e tc .  

a very 'IPashionabWi aspect of modern opratims- research. 

However, forecas t ing  and normative planning are two d i s t i n c t  

a c t i v i t i e s  and the  r e l a t ionsh ip  between them could be compared t o  t h a t  

between s t r a t egy  and tactics. 

define t he  s t r a t e g i c  objec t ives ,  t h e  r a t h e r  axiologic and political goals, 

Long range forecas t ing  a c t i v i t y  t r ies  t o  

while  normative, tioperational" planning is  mainly oriented towards 

implementation. 

In t h e  a c t i v i t y  of management and decision-making both these  

two a c t i v i t i e s  are very important. 

and iteration i n  this process 

There is a l s o  a g rea t  dea l  of feedback 

2.2.5 Planning and Market* 

The economy is i n  continuous movement: a11 externa l  conditions 

are cont inua l ly  changing and decisions will, accordingly, have t o  be made 

continually.  

n e i t h e r  with planning nor with t h e  market mechanism. 

According t o  Kornai, a modern socialist economy can dispense 

In it socialist 

economy, consumer preferences will a s s e r t  themselves over a wide sphere 

of dec is ions  (and, maybe it is  des i r ab le  t h a t  they assert themselves over 

an even wider sphere, with less friction and shor t e r  time lags) But t h e  

prevalence of consumer preferences is not unlimited, nor is it des i r ab le  

,for it t o  be so. It is only reasonable that c e r t a i n  economic decisions 

of fundamental importance should be made c e n t r a l l y  and i n  accordance with 
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the interests of society as a whole. 

market that should prevail, and in the latter sphere it is planning, if 

possible, planning based on exact mathenatical methods. 

Now, in the former sphere it is the 

It is primarily in the long-term decisions of tile investment 

plans that deliberate social resolutions should be made t o  prevail. 

Decisions based on the survey of the national economy as a whole and on 

the simultaneous consideration of the development of all sectors will be 

much more reliable. 

The role of mathematical planning consists in. preparing 

rational decisions; that of the market is to check subsequently the 

rationality both of the decisions themselves and of their execution. 

market will thus signal whether the plan was acceptable t o  the operative 

units within the economy; whether the estimates were realistic; whether 

disequilibria were manifesting themselves in divergences from the 

originally balanced plan, and so forth. 

of the problems to which the appearance of mathematical planning methods 

in the socialist economy has given rise (150, KORNAI, 1972). 

'Rie 

Y!e are able to survey only a few 

The market has certain merits. There are many aspects of 

reality which cannot be dealt with by computers, which have limited 

capacity. 

capacity (156, LANGEj 1972). Also, the market is institutionally 

embodied in the present socialist economy, 

consumers' goods are distributed to the population by means of the 

market. 

useless to apply an alternative accounting device, 

The old-fashioned market servo-mechanism has a much broader 

In all socialist countries 

Here, the market is an existing social institution and it is 

Even the computer's 
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p r e d i c t i a w  have later t o  be confirmed by the actual working of the merkett, 

An important limitation of the market is that it treats the 

accounting problem only in static terms, i.e.> as i: foundation f o r  the 

solution of grovth and development problems. In particular, it does not 

provide an adequate basis for long-term economic planning. For planning 

economic development, long-tern investments have t o  be taken out of the 

market mechanism and based on judgment of developmental economic policy. 

Because investment changes the conditions of supply 2nd demand vhich 

determine equilibrium prices. 

connections of investment projects in both the short run and the long run. 

These "externalitiesff can be used to justify planning for any time period. 

The market fails to reflect various inter- 

For the reasons indicated, planning of lmg-term economic 

development as a rule is based on overall considerations of economic policy 

rather than upon calculations based on current prices. However, the theory 

and practice of mathematical programming makes it possible t o  introduce 

strict economic accounting into this process. 

:fobjectivefl function (for instance, maximize the increase of national 

income over a certain period) and certain constraints, future shadow prices 

can be calculated, 

accounting in long-term development plans. 

prices do not suffice here. 

prices is needed. 

After setting up an 

These shadow prices serve as an instrument of economic 

Actual market equilibrium 

Knowledge of the programmed future shadow 

2.3 Urban Models. 

The urban model, as stated in a previous section, is a way of 
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descri&ixag and representing a regularfty observed in the urban phenomena, 

using a language and logics universally comprehensive. 

The urban models would be broadly classified into: models of regional 

growth and stability, models of activities allocation, transportation 

models, and evaluation models. 
-. under determined political, social, economic and technological condi- 

tions in a certain region during a certain period, the models of regional 

grot:th are suppose1 to provide information on population and employment 

forecast (more or less disaggregated). 

The models of activities allocation distribute the population and 

jobs in the territory defining the various land uses. They tend t o  shape 

the spatial pattern of industry, commercial activities, residential, etc. 

The transportation models are intended to further provide, on the 

basis of a deduced activities pattern, the interchange between the 

various areas, and to identify the distributed and characteristics of the 

transportation demand. 

and destination trips, distribution and model choice, and the volume of 

traffic generated between various zones. 

They generate information about the volume of origin 

The evaluation models try to establish the costs and benefits of 

the effects of various policies and help in choosing among certain alter- 

native actions * 

I defined in a previous section two major problem areas for urban 

studies and management: 

development of cities. 

categories of the above-mentioned models could and should be utilized 

the regional policies and the reshaping and 

A careful analysis would prove that all four 
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in urban management a t  various leve ls .  

t o  discuss  t h e  models of regional grovth. 

general and regional economic models ar-1 a re  suppose t o  help d i r e c t l y  i n  

decision-making concerning the  first major problem-area i d e n t i f i e d .  The 

t ranspor ta t ion  models on t h e  o ther  hand are obviously t h e  first s t e p  t o  be 

taken in urban modelling, but they will a l s o  not c o n s t i t u t e  t h e  t a sk  of 

I t  is not  the task of this paper 

They a r e  c lose ly  r e l a t e d  t o  t h e  

t h i s  paper, as  t h e i r  i f t ransplan t"  and implementation have but severa l  minor 

d i f f i c u l t i e s .  

s t r u c t u r e  laws and theor ies .  

The t ranspor ta t ion  models a re  not  based on economic or  

They are more o r  l e s s  a "pure technica l  

question" (although t h e  in t e rp re t a t ion  of ,  say, a simple g rav i ty  model 

can lead t o  very i n t e r e s t i n g  conclusions about t he  s o c i a l  s t r u c t u r e  and 

the s o c i a l  impact of various p o l i c i e s  adopted). The evaluation models 

can intervene i n  both problem areas  iden t i f i ed .  However,, they will not  

be considered i n  t h i s  paper e i t h e r .  

The major task  of the  paper is t o  def ine ,  evaluate and question t h e  

a p p l i c a b i l i t y  of t he  models of a c t i v i t y  a l loca t ion  (or urban s p a t i a l  develop- 

ment models) i n  the  Romanian context. However, some elements of t h e  

t ranspor ta t ion  models w i l l  intervene i n  t h e  discussion, as t r anspor t a t ion  

and land-use a l loca t ion  a r e  interdependent due t o  c i r c u l a r  causa l i t y .  

In 1965, Ira Lowry, i n  discussing t h e  problems of model design, drew 

t h e  v i t a l  conclusion t h a t  financing a la rge ,  urban-oriented model building 

e f f o r t  is  inev i t ab ly  a r i s k y  en te rp r i se .  New rnodels have been b u i l t ,  

research has been conducted, money has been spent;  but,  unfortunately, 

Lowry's pessimism is  s t i l l  warranted today. 

seemingly due t o  the  i n a b i l i t y  of  model designers,  i n  dealing with a 

These d i f f i c u l t i e s  are 
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complex system, t o  unearth and formulate accurate statements about the 

causal relationships between the variables describing the system being 

modeled. 

w i t h  the identification of persistent relationships among relevant 

variables o f  causal sequences; of a logical framework for the model" 

(165, LOt?RY, 1965). 

urban system have been generated by the whims of model builders clabdng 

new insight into the proper method of  capturing these relationships in 

an abstract model. 

ment models within a general urban strategy will be a constant preoccupat%on 

while analyzing the various models and techniques. 

As Lowry himself points out, "the model builder's work begtns 

The many attempts to simulate all or part of the 

Consequently, the ef f ic ient  use of the urban develop- 

2.4 Urban Spatial Development Models, Analysis. 

2.4.1 The Dimensions of Urban Development Models. 
- 

In the following discussion of the dimensions describing the 

variety of available models, I rely on several summaries, like those of 

Britton Harris (121, HARRIS, 1965; 123, HARRIS, 1967; 124, HARRIS, 1968), 

liaurice Kilbridge, Robert P, O'Block, Paul V, Teplitz  (147, KILBRIDGE, 

L970), and Ira Lowry (166, LOWRY, 1972). 

The first set of issues worth consideration deals with system 

definition - the assumptions about the structure of the system that 

establish tone, size, and form of the model, Two relevant dimensions for 

system definition are identified - holistic versus partial and macro versus 

micro, - A holistic model contains more variables (and, consequently, more 

retationships among variables) than a partial model. To phrase this 
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another way, we should refer t o  a definition helping t o  es tab l i sh  the 

boundaries of a system: ''For a given system, t h e  environment is the set 

of a l l  objects a change in  whose a t t r ib - tes  are changed by t h e  system". 

As a larger  number of variables are termsd endogenous and changed inside 

the model (the environment or number of exogenous variables  i s  made 

smaller), the  model becomes more comprehensive and it should come closer 

to approximating the  system. 

Because the environmen-: represents a l l  variables held constant 

or changed outside the  model, a l l  model predictions are conditional on 

t ha t  environment. Britton Harris makes two points about the appropriate 

degree of comprehensiveness (size of the system re l a t ive  t o  the environ- 

ment}. First, a compreliensive model is nothing more than B well assembled 

set of partial models; therefore,  comprehensive modelers are also p a r t i a l  

system modelers. Second, policy makers must be hol i s t ic .  

The second issue, t h a t  of aggregation level, is somewhat more 

complicated. Although urban change comes about i n  response t o  many 

decisions made by individuals,  abstraction of r e a l i t y  i n  the  form of 

models, i n  order t o  reduce the number of decision makers t o  some reasonable 

magnitude, must treat groups of people as 1iomogeneous. Similarly, each 

location i n  a c i t y  has unique characteristics but analysis by parcel is 

v i r t u a l l y  impossible; change must be measured for some larger  areal tract.. 

Very simply, the problem is what and how many groups of people and areas 

of analysi. are appropriate. 

F i r s t ,  l e t  us consider the %ow many" pa r t  of the question. 

Ease of data col lect ion and hypothesis t e s t ing  make the  highly aggregated 
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model appealing. Lowry mildly advocates highly aggregated models (165, 

LCWRY, 1965). liarris poin ts  out the problems encountered in aggregation 

in s t a t i s t i c a l l y  pred ic t ing  average b e h v i o r  (124, HARRIS,, 1968). 

X c h a e l  Stegman argues t h a t  a g rea t e r  understanding of ind iv idua l  

decision-making processes is t h e  key t o  making advances i n  urban modeling 

(229, STEGZ.iAN, 1969). 

on a l l  f r o n t s .  

I t  is obvious, however, t h a t  work must be pushed 

I t  is i n t e r e s t i n g  though t h a t  t h e  demand of pol icy  applica- 

t i o n  for an extremely high leve l  of disaggregation becomes a prime source 

of c o n f l i c t  between the  development of models for  such application and 

those for  use i n  t h e  development of t k - y r ,  because it i n h i b i t s  experimen- 

t a t i o n  with the  model. Thus, it seems t h a t  policy-makers, independent of 

r e l a t i v e  p red ic t ive  a b i l i t y  associated with degrees r f  aggregation, must use 

highly disaggregated models; only theoreticiafis can af ford  the luxury of 

aggregation. 

Some t h e o r e t i c a l  p r inc ip l e s  have been developed t o  guide the  

model bu i lder  through t h i s  problem. 

h ie ra rch ica l  and t h a t  components (aggregated groups) on any l e v e l  of t h e  

hierarchy are determined by t h e  l eve l  of in t e rac t ion  between elements i n  

the  components. 

i n t e rac t ions  are larger than t h e  in t e rac t ions  with elements of other  groups 

can be t r e a t e d  as a single component and the  behavior of the component can 

be described i n  a s ing le  statement. 

t h i s  p r inc ip l e  i s  v i r t u a l l y  impossible for  urban systems given the  

ex i s t ing  technology f o r  measuring o r  even defining in t e rac t ions .  

Unfortunately, the aggregation problem is most of ten  resolved by whatever 

Herbert Simon argues t h a t  systems are 

Spec i f i ca l ly ,  groups of elements whose within-group 

A t  t h i s  time, implementation of 
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d a t a  exists; science of t h i s  type r a r e l y  plays a p a r t .  

A t h i r d  dimension noted by Harris is  the  trea.tment of  time. 

The time dimension i s  viewed i n  terms of s ta t ics  versus  dynamics. 

of comparative s ta t ics  r equ i r e s  s t rong equi l ibr ium condi t ions,  and a n a l y t i c a l  

The use 

dynamics r equ i r e s  complete c losure  (a l l  changeable var iabdes are endogenous 

and t h e  environment is  held constant)  ; but as Lowry i nd ica t e s ,  most bu i lde r s  

use  some form of  compromise (165 , LOI’!RY, 1965). The na ture  of t h i s  

compromise does not appear t o  be c r u c i a l .  ;.aybe t h e  most re levant  f ea tu re  

about t h e  treatment of time i s  t h e  time frame; that is, t h e  length of time 

for vM.cli pred ic t ions  can be made and the amount of  time i n t o  the f u t u r e  f o r  

which predic t ions  might remain accurate  I t  is  obvious t h a t  t h e  theore-  

t i c i a n s  o f t en  bui ld  models f o r  the time frame d i c t a t e d  by t h e i r  theory; t h e  

po l i cy  makers must f i t  t h e i r  t h e o r i e s  t o  t h e  time frame d i c t a t e d  by t h e  

types of pol icy.  

A fou r th  dimension has as i t s  extremes desc r ip t ive ,  behavioral 

(Harris uses  a n a l y t i c a l )  and normative models. Descr ipt ive models dea l  with 

co r re l a t ions  on observed r e g u l a r i t i e s .  Analytic models attempt t o  get a t  

cause and effect r e l a t ionsh ips .  Normative models, given an objec t ive  and 

co r rec t  cause and effect r e l a t ionsh ips ,  i nd ica t e  t h e  best  means t o  achieve 

t h e  objec t ives .  For theory bui lding,  t h e  v e r i f i c a t i o n  of cause and effect 

is, i n  fact, of p i m a r y  concern; po l icy  makers might, f o r  certain types of 

predic t ion ,  accept desc r ip t ive  r e l a t ionsh ips .  

The p red ic t ive  a b i l i t y  of the model is  another i s sue  t o  be 

Certain models are b u i l t  as log ica l  cons t ruc t s  for t h e  purpose discussed. 

of c l a r i f y i n g  o r  formalizing t h e o r e t i c a l  not ions and are, consequently, 
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not predic t ive .  

only toward reasonable forecas t ing  a b i l i t y .  

elegance and apply crude, but possibly x c u r a t e ,  co r re l a t ion  techniques. 

Cther models contain c e r t a i n  weaknesses :in theory and aim 

S t i l l  o ther  overlook t h e o r e t i c a l  

F ina l ly ,  two f a c t o r s  are purely pragmatic concerns. First, the  

relative ease of implementation depends on a v a i l a b i l i t y  of da te ,  computer 

l imi t a t ions ,  and technica l  background of the  users .  A model using r e a d i l y  

compiled da ta ,  not dependent on a p a r t i c u l a r  computer and e a s i l y  applied 

by a non-spec ia l i s t ,  is easy t o  implement. 

of the model - vhether o r  not it is ,  i n  f a c t ,  used - must be considered. 

A grea t  deal of time, money, and energy has often been wasted based on t h e  

promise t h a t  a given model works. 

Second, t he  operational s t a t u s  

The urban s p a t i a l  development models have been applied pr imar i ly  

as t o o l s  i n  the  land use and t ranspor ta t ion  planning process. Although 

some models have been constructed as exerc ises  in theory building i n  an 

e f f o r t  t o  b e t t e r  understand t h e  dynamics of physical  growth i n  cities, most 

were designed t o  p red ic t  fu tu re  land use and/or t ranspor ta t ion  p a t t e r n s  t o  

be used i n  t h e  planning process. 

The prime concern of such models has been the  d e t a i l e d  presenta- 

t i o n  of an t ic ipa ted  pa t t e rns  of population, employment, housing, and 

t ranspor ta t ion  systems. Over-emphasis on the  r e l a t ionsh ip  between t r ans -  

por ta t ion  and land use has preempted a comprehensive approach t o  urban 

modeling . 
The long l i f e  of capita;  equipment (roads and buildings) and 

t he  long time required f o r  major t ranspor ta t ion  system changes ( two t o  

ten years) have forced land-use model bu i lders  t o  dea l  mostly with long-run 
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predic t ion .  

programming staff with access t o  the storage of a l a rge  computer make land- 

use models extremely difficult to deve-l-p. 

c i t y ,  they become r e l a t i v e l y  easy t o  use; however, updating the  da t a  base 

is s t i l l  a d i f f i c u l t  t ask .  

However, t he  da t a  requirements and tlie need f o r  s k i l l e d  

Once operational for a given 

Tne t h e o r e t i c a l  basis for these  models i s  t h e  g rav i ty  approach 

which has proved t o  be liigiily desc r ip t ive  i n  na ture .  

2.4.2 The blodel's Functions. 

As Kilbridge, O'Block, and Teplitz point out,  t h e  urban models 

perform three basic functions: 

a) pro jec t ion :  estimating the  fu tu re  of the subjec t ;  

b) a l loca t ion :  dividing t?ie subject i n t o  subsets;  

c) der iva t ion :  transforming the  subjec t  by deriving another 

subjec t  from it (147, KILBRIDGE, 1970). 

A model's purpose i s  performance of one o r  more of these  

functions i n  varying combinations. For example, a model may p ro jec t  t he  

subject i n t o  the  fu tu re  and then a l l o c a t e  it t o  a c t i v i t y  subsets.  O r  a 

model may a l l o c a t e  a subjec t ,  p ro j ec t  i t s  subsets i n t o  tlie fu tu re ,  then 

use these  pro jec t ions  t o  derive a new subjec t .  

A pure a l loca t ion  model serves only t o  divide the  subject 

according t o  some theory of tlie r e l a t ionsh ip  of the  p a r t s  t o  t h e  whole, 

and t o  each o ther ;  it ne i the r  p r o j c t s  nor pred ic t s  the  fu tu re  state of 

the  whole or  the  pa r t s .  Such a model must, of course, have estimates of 

the  t o t a l  aggregate subjec t  provided t o  it from an externa l  scurce: 
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otherwise it has nothing t o  a l loca t e .  

Derivation is t h e  process by which a model transforms i ts  subjec t  

or  der ives  another subject from it as, for  example, land-use c l a s ses  a r e  

derived from population da ta  o r  t r a f f i c  i s  derived from land use. The 

transformation equations, which convert one subject t o  another, contain 

t h e  model's theory of t h e  r e l a t ionsh ips  between these  subjec ts :  

functional statement of causal r e l a t ionsh ip  i s  the  hea r t  of most models. 

t h i s  

Thus, t h e  Model of Metropolis (164, LOI'RY, 1964) i s  an a l loca t ion-der iva t ion  

model, while t he  P robab i l i s t i c  Model f o r  Residential  Groh.th of Donnelly, 

Chapin and 1'Jeiss i s  a pure a l loca t ion  model. 

Ira Lowry c l a s s i f i e s  t h e  urban models i n  th ree  ca tegor ies :  

desc r ip t ive  models, p red ic t ive  models, and planning models (165, LOWRY, 

1965) . 
The desc r ip t ive  models, i f  properly b u i l t ,  are of s c i e n t i f i c  

value because they revea l  much about t he  s t r u c t u r e  of t he  urban environment. 

They reduce the  apparent complexity of the  observed world t o  the  coherent 

and vigorous language of mathematic r e l a t ionsh ips .  However, they do not 

s a t i s f y  the  planner 's  demand f o r  information about t h e  fu ture .  

For the  p red ic t ive  models t h e  r e l a t i o n  between form and process 

becomes c ruc ia l .  Causal r e l a t ionsh ips  must be es tab l i shed;  simple co- 

va r i a t ion  does not  su f f i ce .  In t h e  case of p red ic t ive  models, t h e  prime 

va r i ab le s  (causes) must be p laus ib ly  evaluated as far i n t o  the  fu tu re  as 

may be necessary. However, t h i s  ._ . sccond condition is p a r t l y  relaxed i n  t h e  

case of conditional pred ic t ions ,  which are i n  any case of g rea t e r  i n t e r e s t  

t o  planners than the  unconditional v a r i e t y  ( i f  X occurs, then Y w i l l  follow). 

A spec ia l  case of conditional pred ic t ion  is  ca l l ed  impact ana lys i s ,  and 
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it is focused on the  consequence t h a t  shoiild be expected t o  follow a 

spec i f ied  exogenous impact (change i n  X)  i f  the environment were otherwise 

undisturbed 

The planning models necessar i ly  incorporate the method of 

conditional pred ic t ion  but they go further i n  that outcomes are evaluated 

i n  terms of the  planner's goals. 

t h e  s t eps  t o  be taken i n  decision-making: 

The methodology here is very much l i k e  

a) spec i f i ca t ion  of a l t e r n a t i v e  programs or ac t ions  that might 

be chosen by t h e  planner; 

b) pred ic t ion  of the  consequences of choosing; each a l t e r n a t i v e ;  

C) scoring these consequences according t o  a metric of goal- 

achievement; 

d)  choosing the  a l t e r n a t i v e  which y ie lds  the highest Score. 

I t  is q u i t e  obvious that a l l  these  t h r e e  ca tegor ies  of models 

could and should be used i n  urban management i n  Romania. 

general urban and regional theory is  a t  present r a t h e r  poor, very sophisti- 

cated models, based on cause-effect  r e l a t ionsh ips  would be a risky enter -  

p r i s e .  

However, as 

One more d i f f i c u l t y  l ies i n  t h e  lack of ski l ls  and experience i n  

modeling, and lack of da ta ,  e spec ia l ly  t ime-series data, 

is t o  be expected tha t ,  a t  least i n  the first s tages  of experience, t h e  

planners should heavily r e l y  on desc r ip t ive  models. 

Consequently, it 

The planning models seem t o  be extremely usefu l  a t  a higher 

l eve l  of decision-making i n  urban problems f o r  major dec is ions  regarding 

the  general po l icy  t o  be followed and imylemented. Very i n t e r e s t i n g  and 

important appl ica t ions  a t  t he  same l eve l  will no doubt come from t h e  impact 
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that at a lower lev81 of decision-making, i n  solving current, 1- carp%- 

planning problems, the  same procedures are applied empiricalIL'p, and - 
sophisticated mathematical tools  : specif ic  objectives am fdsatifh& 

alternatives are generated; consequences for  choosing a c e r t d n  a k e m a t i ~  

are predicted; these consequences are empirically weighed and scored; and 

the al ternat ive yielding the highest score is chosen, 

I t  is t o  be aotd 

The crit ical  area i n  my opinion is the  area of planning decisions 

at intermediate level, As asserted above, at the higher level of decision, 

the costly enterprise of research, modeling and experiment is technically 

and f inancial ly  feasible, On the  other hand, at the lower adninistrative 

levels, the decision may be taken empirically (to note tha t  the field of 

decision at t h i s  level is narrower, and the  number of possible alternatives 

i s  consequently smaller). A t  intermediate levels important decisims are 

t o  be taken, and skilled personnel, expertise, and technical assittrnts 

are very often lacking. 

On the other hand, any problem of urban development i s ,  by its 

nature, unique. This makes rash generalizations at t h i s  level out of  the 

westion. As a matter of fact, this is in my opinion, precisely the TWBSO~ 

why excessive centralization in decision-making didn't work (90. ENAcHt, 

1972). 

decision-making should be oriented towards rather simple models, repetitiv8, 

easy to manipulate and operationalize. 

aodels, models which could be combined according t o  the unapbxhy and 

specifics of the  decision situation, 

The attempt t o  apply mathematics1 and statistical too18 an siding 

The idea is t o  devefep -Iar*' 

It would be interesting U a~ $f 
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sequels or *%its" of experience, of trgood" experience, c8n be used in 

different contexts. 

t o  th i s  problem (generalized from desip to planning and policy-making, 

ego a ''language1* of policy-making] could be a most valuable me, 

In other words, I guess that Chr. Alexander's approach 

To be more specific, a good example of such a model would be a 

gravity model for transportation planning to be used i n  8 whole series of 

regional settlements , 200-300 polarising centers , which are supposed to 
develop as 'hew towns1'. 

similarity of goals in  the development of these future urban centers: 

redistribution and concentration of population in territory; fast economic 

and social development. 

scarcity of data, technical skills, and expertise. 

times on small samples of data, as the model developed by B. Smith: 

Model Theory Applied to a Small City Using a Small Sample of Origin- 

Destination Data" (224, SIITH, 1965). 

developed should take into account the differences and the specific 

characteristics of each particular settlement and decision problem. 

models thus must be flexible and open enough t o  permit empirical inputs and 

e~ntributions. 

The argument for using modular models lies in the 

The model (or models) would have to cope with 

They should rely many 

"Gravity 

A t  the same time, the methodology 

Ihe 

2.4.3 The Model's Underlying Theories. 

The underlying theory of an urban planning model is that set of 

relationships, stated or implied, which is  assumed t o  prevail between the 

model's subject and the larger environment. 

"theory-less*' model, for the model either derives directly from theory as 

It is impossible to make a 
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and relates these structurally, thus creating theory. According t o  

KiIbridge, O'Block and Teplitz, '@models are either theory-based or theory- 

laden'' (147, KILBRIDGE, 1970) * 

Fhere theory exists, the model builder usually relies heavily 

on it, as his organizing principle, deducing the model from it. 

is a model in which the relationships between the subject and the environ- 

ment are expressed by a series of-precise - but often rather limiting - 
mathematical statements. 

The result 

One measure of  the development o f  a field of knowledge is the 

extent of its structured theoretical base which is partially equivalent to 

the extent t o  which it employs abstract models for analysis and prediction. 

These abstract models need not be fully mathematical in €om. 

for example, be block diagrams. 

rich enough to allow translation of all propositions into precise notation, 

it is usually sufficiently subtle and varied to express the important 

elements of reality when these elements are precisely and. logically formu- 

lated. The main advantages to symbolic representation of a theory are the 

conceptual clarity, the improved comparability with known theories, the 

simplified deduction, and the empirical framework (a framework for empirical 

investigation). 

They may, 

Although the language of symbolism is not 

It is obvious that the goal is to formulate models which are 

subtle and rich enough to reflect reality adequately, yet simple enough 

to be operational. 

must make between a model which is theoretically "elegant" and one which 

The model builder's dilemma lies in the choice he 
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is operationally "feasible". 

idany complex urban s i tua t ions ,  however, are not tractable by 

ordinary analyt ic  tecbiques: 

the  exact nature of the f u x t i o n d  rel-..tionshiys may not be fuXly under- 

stood. 

simulation which can handle problems beyond t b  effect ive grasp of mathe- 

matical analysis and which has considerable tolerance for unverified 

assunpt ims ,.it mexplained reP-tionships.  

simulation can be broken in to  submodels and solved sequentially. 

t h a t  overrun the  capacity of the largpst comptrters can be handled by 

interrupted simulation, i n  which the mo3el user  stops the  computer at 

decision o r  j u d p e n t  points,  chomses from among a l te rna t ive  courses and 

sets the  computer on tha t  course. 

not suf f ic ien t ly  understood for  reduction t o  mathematical form can be 

similar ly  handled. 

the mathwatics may bemme too difficult or 

Some of these d i f f i c u l t i e s  can be overcome by using computer 

f5dels too complex even for 

Models 

Imperfect models containing relat ionships  

The major theoret ical  building blocks used in the  construction 
. . .  of mi :3nd use and ~ . - ~ - . . - t i * 3  c l l O C n . Z i s i I  zodel are ccxAdered by the  

authors of Bay Area Simulation Study (BASS) t o  be t h e  following: 

a) economic base theory; 

b) input-output -aJ . \~ i s ;  

c) locatior, theory; 

ci) urban land market; 

e) growth theory; 

f) transportation behavior (142 , BASS, 1968) 
The attempts to develop quant i ta t ive models of the s p a t i a l  
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aspects of urban development for use as planning tools have encountered 

several difficulties. Lowry points at a basic weakness which a l l  urban 

economic models must share in  some degree, and which is the  source of the 

model builder% greatest dilemma. 

translating a highly complex theory of the urban land market into a 

'Ibis weakness lies in the difficulty of 

feasible empirical operating model. 

Kilbridge gives a classification of twenty urban planning 

models (147, KILBRIDGE, 1970) according t o  subject, function, theory and 

method (see page 60). 

between behavioral and growth forces. 

He makes a clear distinction, as regards theory, 

Input-output analysis is included 

in the general growth forces. The methods utilized (which are called 

algorithms and heuristics in Chadwick@s classification; 48, CHADWICK, 1971) 

are econometric and stochastic (e . g. regressions input-output , ikrkov 

processes), mathematical programming (linear or other), and simulation 

(autonomous or with intervention). 

It is obvious that the early stage of development of urban 

economics in Romania has a very important impact upon model building and 

quantitative analysis in urban management. I t  is more than a risky enter- 

prise to attempt to build operational predictive models, based on cause- 

effect relationship without a sound theory of urban location, resources 

allocation, urban growth, economic efficiency of urban systems under 

socialism, etc. 

Some of the theories underlying the model building in the U S .  

are valid and could easily be extended to a socialist economy. 

the case with the economic base theory, input-output analysis, or some of 

This is 
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the growth theory principles.  

economy take as their start ing-point the problems of t h e  dimensions of 

available fac tors  of growth, and not t h ?  problems of aggregate effective 

demand, emphasizing thus, above a l l ,  ltsupplyt' as l imiting t h e  size and the 

growth rate of production. 

However, the models of growth in a socialist 

Factors concerning the llsuppXy-sidell can be 

dea l t  with i n  two major ways: first from tlie standpoint of current labor; 

viewed thus the  gross national income (Y) is  determined by the  product of 

employment [Z) and productivity (V?) defined as gross value added per 

employee : 

y t 2 * I:! 

Secondly, the problem can be approached from the point of view 

of stored-up labor; the gross national income can be presented as the  

product of the  real productive fixed capi ta l  (M) by the effectiveness of 

this fixed capi ta l  (E) defined as gross value added per un i t  of cap i t a l ,  or 

Y = M * E  

However, i n  r e a l i t y ,  tire gross national income is the  sum of 

The t rans i t ion  from abstract genera l i t i es  of t h e  theory of 

growth t o  the  complex conglomerate of prac t ica l  l imitat ions and in t e r -  

dependencies would require both a study of methods and forms of disaggrega- 

tion of d i f fe ren t  elements of economic s t ruc ture  i n  t h e i r  dynamics and a 

study of t h e  re la t ion  of decisions taken a t  the highest level t o  those 

made at  lower levels i n  the process of prac t ica l  application of tlie 

selected path of deve1opn;ent 
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As regards the location theory, there are about ten basic 

principles in the planned economies t o  guide the location o f  activities 

(location of industry, farm production, transportation facilities, trading 

establishments, tourist and recreational rmenities, and residential areas). 

The activities should be located: 

they use (especially industry, agriculture, and towism); (2) close t o  the 

markets they supply (finishing industries, t-yding, recreational, and 

housing facilities); (3) i.r, :rroaiona?':y to develop maximun regional 

specialization of 2roduction where this is optimal; (4) between regions 

to achieve maximum regional self-sufficiency where this is optimal; ( 5 )  8s 

evenly as possible to exploit regionally or locally underutilized resources 

and to assist in solving regional scarcities; (6) in a dispersed fashion 

throughout the countryside; (7) preferentially in kckr-.:d or underdeveloped 

regions to achieve greater interregional equality; (8) to eliminate 

cultural, economic, and social differences between city and country; (9) as 

strategically as possible; (10) to achieve optimal intzzational trade 

flows. 

planned economies" (Regional Sciences Association ?apsrs, vol.  25, 1970) 

laws 1, 2, 3, and 10 appear to be lsreberian or Lgschian, but they assume 

their identity with planned socialist economies in their ranking as laws 

of location in their o m  right, and not merely as expressions of factors 

which location cost accountants consider in deciding locations with their 

minor concern for transportation iEputs, their major concern (especially 

laws 5-9) for sociocultural values alongside economic values of environment 

and their quintessential aim at achieving the maximum dispersion and 

(1) close to the resources or inputs 

As Ian Hamilton points out in "Aspects of spztial. behavior in 
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spatial equality of development possible. 

laws blend cultural, economic, military, political, and social motives which 

sometimes complement but more often conflict with each other. 

It is also t o  be noted that the 

Neither 

theoreticians nor planners have conceptualized or defined the laws 

adequately; interpretation and application are thus flexible. 

This is why, in the case cf location theory or transportation 

behavior, one would expect a strong resistance to any attempt to "trans- 

plant", as their "raison d'etre'' itself is rooted in the market mechanism, 

not to mention the urban land market theory and the whole range of urban 

models based on it. As stated in a previous section, there is a market 

mechanism in the socialist economy as well. Some economists (e.g. 150, 

KORNAI, 1972) assign an even bigger role to this market section of the 

economy. 

different. 

However, its content and functions in a socialist economy are 

The market mechanism and the planning are supposed to be 

complementary. The role of the market thus is to check subsequently the 

rationality both of the planning decisions themselves and of their 

execution. 

However, the market mechanism is supposed to cover only a 

segment of the economy. Moreover, the demand is only to a certain extent 

matched by the supply, which results in saying that the market forces do 

not act freely in that they are partially controlled by the state. It 

should be emphasized though that the recent trends of decentralization of 

the economy granted the economic n i t s  a much higher degree of autonomy 

(although there is no private investment in the economy) and they have 

gotten incentives for acting freely. This particular type of campetition 
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is hoped to help supply match demand. 

Apart from this, t h e  recognition of t h e  importance of a strict 

economic accounting (through t h e  prices system) may le?-d t o  a future develop- 

ment of a theory of urban land value under the conditions of socialism. 

Consequently, it is expected that a theory of urban bconornics (including 

location theory, urban growth theory, urban lnzd value theory, transportatior. 

behavior) can be derived from the general s o c i a l i s t  economic theory. 

The points made here above will be used i n  discussing and 

the  Lormy type model (164, evaluating the model chosen for  analysis: 

Lamy, 1964). 

2.5 Conclusion: A Unitary Approach t o  Urban Management i n  Romania. 
The Role and Uses of Quantitative Techniques. 

The planned economies are supposed t o  s a t i s f y  the  following conditions: 

(a) State representatives (usually in, o r  appointed by, the  government) 

niake most decisions concerning current and future  developments i n  most 

administrative, economic, po l i t i ca l ,  and social  a c t i v i t i e s  at a l l  levels 

of the s p a t i a l  administrative hierarchy - from national t o  commune o r  city 

space. Llecisions are made within a framework of col lec t ive  ownership 

and management of most capi ta l ,  infrastructure ,  production, resources, and 

services, which ( c )  permits substant ia l ,  i f  not rigorous, control over 

prices,  p rof i t s ,  rents, vages, and, i n  some instances, even s t ruc tu ra l  and 

spat ia l  labor mobility. Decisions (d) embody coordination between economic 

sectors  and regions, (e) are incorporated i n  medium-and long-term plans 

\.hidl are (f)  execv-ted through sta te  control a l locat ion of fixed cap i t a l  

(b) 
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investment and c i r c u l a t i n g  cash. (E) Eecisions are intended t o  f u l f i l l  

s o c i a l i s t  ideals -fundamentally, the de l ibe ra t e  m a x i m u m  and equalized b e n e f i t  

of every member of society. 

Decisions made i n  planned economies merge  froill a complex in t e rac t ion  

of people representin2 and cooperating with complenentary, as vie11 as bar- 

gaining over conf l ic t ing ,  i n t e r e s t s .  Broadly pyramidic decision-making 

s t ruc tu res  charac te r ize  planned econonies. The power of t h e  individual (or 

group) t o  make o r  t o  influence loca t iona l  decisions decreases from the toy 

t o  the  bottom (local government au tho r i t i e s ) ,  a decrease viiidi is  d i r e c t l y  

r e l a t e d  t o  the  size of s p a t i a l  r e spons ib i l i t y  an3 inversely r e l a t e d  t o  the 

number of people (o r  groups of people) a t  each l eve l  of the  s p a t i a l  manage- 

ment hierarchy (national,  provincial ,  d i s t r i c t ,  c i t y ,  en te rpr i se)  who seek 

t o  influence decisions. 

In a r r i v i n g  a t  f ina l i zed  development plans, whole series of  i n t e r -  

ac t ions  OCCUT between the planners on the one hand who, as exper t s ,  formulate 

developmental goals and the projects best able t o  a t t a i n  those goals, and 

second, other par t i c ipan t s  who supply information concerning development 

needs and p o t e n t i a l s  i n  the plan period, who express opinions acceptinz, 

r e j ec t inz ,  or modifying t h e  planners' proposals and who pressur ize  the 

planners t o  s a t i s f y  t h e i r  p a r t i c u l a r  vested i n t e r e s t s  i n  the plan. 

I do not  in tend  t o  go i n t o  describing t h e  decision-making behavior. 

This short presentation of the  decision-making process is intended t o  help  

draw conclusions about t he  role and place of quan t i t a t ive  techniques i n  

urban and regional management. 

As stated i n  a previous sec t ion ,  these quan t i t a t ive  techniques should 
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be a l i n k  between general economic planning and concrete social and s p a t i a l  

pa t t e rns  of development. 

management of the economy cons i s t s  i n  ,c lving t:m msin problems: 

A t  the s t r i c t  economic l eve l ,  the  idea for the 

1. 

2 ,  

Solving the  first problem implies t h e  prczessing of the information 

d e f i n i t i o n  of the s t ruc tu re  of t h e  economic system; 

pred ic t ion  of i t s  development i n  a c e r t a i n  given period. 

received from the  system i tself  and building models of i t s  s t ruc tu re .  

second problem, more complex i n  i t s  content,  r equ i r e s  supplementary informa- 

t i o n  e x t e r i o r  t o  t he  system (goals, ob jec t ives ,  social command, etc.) , in for -  

The 

mation which allows us t o  analyze the r e a l  system and build t h e  p red ic t ive  

model . 
Thus, through combining these  two ca tegor ies  of models with t h e  real 

economic system on t h e  basis of tlie feed-back p r inc ip l e ,  a cybernetic model 

of economic management i s  defined. 

shee ts  as s t r u c t u r a l  models and the plan as a p red ic t ive  model. 

This concept considers t h e  balance 

The in for -  

mation system i n  economy is  t h e  instrument used t o  c o r r e l a t e  t h e  two cate- 

go r i e s  of models with t h e  concrete economic phenomena (171, iiANESCU, 1972). 

Through t h e  information system, information from the  economic system 

itself is compared t o  exogenous information as well as t h e  p red ic t ive  model. 

Decisions are taken and transmitted t o  the economy, thus forming a feed- 

back loop. Any time it is  required,  tlie pred ic t ive  model is rev ised  and 

corrected.  The elaboration of an economic plan is supposed t o  contain 

t h r e e  cycles:  

t o  the plan p ro jec t ,  and from t h e  plan pro jec t  t o  the plan (the f ina l  

decision).  

from the  general g o ~ l s  t o  t he  plan d r a f t ,  from the  plan draft  
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Similarly,  at  t h e  regional l eve l ,  the regional management should 

accept two inputs  : 

a t  t h e  cen t r a l  l eve l )  and the input f r c -7  t h e  particip-toyy leve l .  

c e r t a i n  cases t h i s  p a r t i c i p t o r y  input would :Iffeet d i r e c 2 y  the develop- 

ment plans.  

empirical and quan t i t a t ive  methods ( s t ruc tu ra?  models and p red ic t ive  models) 

and the decis ions  are made i n  accordance with very broad social and 

p o l i t i c a l  goals. 

the ana lys i s  of tb.e developmental problem (performed 

In 

In o the r  cases, it i s  confronted w i t h  the  ana lys i s  using both 

nie r o l e  of regional science is t o  c o n s t i t u t e  the theoretical basis 

f o r  model building. 

theory-building, t he re  should be a feed-back loop between the general 

regional theory and the s t r u c t u r a l  models. Both s t r u c t u r a l  and p e d i c t i v e  

models should accept inputs and modifications from the s o c i a l  and environ- 

mental planning, as described i n  a previous sec t ion .  

environmental inputs,  however, are present both at tlie c e n t r a l  decision 

l eve l  (in the form of general theory) and a t  t h e  pa r t i c ipa to ry  l eve l ,  i n  

tlie form of public opinion 2.nd people's individual in te rvent ion  in the  

process 

As t he  s t r u c t u r a l  models play an important p a r t  i n  

The social and 

While regional management is somehot\r a more general , overa l l  approach: 

urban management tends t o  be rather problem-oriented. 

of concern here are housing and t ranspor ta t ion .  

from these two areas are synthesized in  general master plans. 

t h e  quan t i t a t ive  ana lys i s  should b- present a t  both these l eve l s ,  making 

use of spec i f i c  models and techniques. 

of s t r u c t u r a l  and p red ic t ive  models should be used. 

The two major areas 

The plans and p o l i c i e s  

Consequently, 

I t  i s  evident t h a t  a l a rge  v a r i e t y  

Mowever, a t  t h e  
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level of synthesis, a very important role will be held by the evaluation 

techniques and the policy models. 

Here again, the  inputs of social axd environmental planning should be 

And a final present a t  both the analytic level and the participatory one. 

check of the more general objectives and goals should intervene in the 

working of the master plans. 
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3,  ANNEX: The Lowry Type Models; Analysis. 
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The Lowry Model enjoys a rich heritage due to its very appealing 

characteristics: 

of the causal structure, and the opport-mity to enlarge and embellish the 

framework , 

the promise of meaningful operationality, the simplicity 

In my opinion, there are two viable ways of adapting existing urban 

models and techniques to a different situation (by "different" in this case 

I rnean economically, socially and politically dissimilar): either by using 

rather simple, crude models, basically descriptive, which can be "fitted" 

t o  describe a different urban structure, or by going very far into the 

analysis of cause-effect relationsnip models, sophisticated behavioral 

models which have a very complex causal motivation and therefore are very 

specific t o  the given situation, 

techniques and procedures, the algorithms and heuristics (to use Chadwick's 

language) should be studied and borrowed and not the model itself. 

degree t o  which the statistical tools succeed in "modeling" truthfully the 

given reality are of major interest here. 

could be subsequently built to model the various urban processes in the 

different context, and finally pulled together in a genuine and original 

model of the given reality. 

carrying out this task: 

dealing with a complex system, to formulate accurate statements about the 

causal relationships between the variables describing the system being 

modeled (a certain partial explanation of this fact resides in the weak- 

nesses of urban and regional theory). Second, from the viewpoint of the 

counterpart interested in adapting existing statistical tools (e.g., in 

In t h i s  second case, the particular 

The 

And algorithms axl  buris++- 

However, there are two major difficulties in 

first, the inability of model designers, in 



- 69 - 

Romania), t h e  urban and regione.1 5ieo:y i t s e l f  Is ;:host :ion-existent . AS 

a matter of fact, oqe might note t h e  relq-tivqly e s r i y  r tzge of developL:ent 

of t h e  economic theory i n  general. 

a l t e r n a t i v e ,  of going deeper i n  the  a2al.ysj.s of catrse-effec: r e l a t ionsh ip .  

?lij - wlpes out en:ire:y t h 3  second 

Now t o  go back t o  the  simple, d e s c r i p t i w  models, there is 2 c e r t z i n  

danger i n  adapting these models too, because e -  tho-dgh very simple, the 

causal s t r u c t u r e  has most of t h e  time E ~ R  underlying pTocess, a b u i l t - i n  

economic and soc ia l  mechanism. There a r e  always c e r t G n  i n i t i a l  assumptio;. 

which are, or a r e  not ,  made explicit  by t h e  model designer. 

The Lowry Node1 is  very appealing because it f-s phenomenological (the 

r u l e s  are derived empirically);  it is not based e i t h e r  upon micro-analysis 

o r  macro-theory. This is the reason why it does not hzve, a t  least i n  its 

bas i c  form, any pred ic t ive  power, 

As a stat ic  equilibrium model, it is  very c lose  t o  what our interests 

are - t o  der ive  r u l e s  and to experiment with models i n  order t o  achieve an 

optimal design. 

Also the  model proved t o  be adaptable i n  exploring the  consequences 

of different po l i c i e s ,  which is also very i n t e r e s t i n g  i n  a planned economy. 

As I will discuss  later,  the pure s r e d i c t i v e  urban models a re ,  in my opin? 

not applicable t o  Romania, simply because planning contains,  or  should 

contain, botL the dimensions of cognitive an2 c o l i t i v e  power. The 

structure of the decision-making process i n  the econo-?y as well as i n  

urban and regional planning calls f T impact ana lys i s  and conditional 

pred ic t ions  (if X - then Y follows). 

p o t e n t i a l l y  very usefu l  t oo l  i n  decision-naking a t  certain l e v 4 s .  

The category of pol icy  models is a 

(The 
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simulation quality of the Lowry Model is essential here.) Tlie steps to be 

taken in t h i s  case would be: generating alternative pyograms or actions, 

deriving the consequences C r each a l t v n z t i v e  progran, scoring these 

consequences, and choosing the alternative yielding the highest score. 

Again, the Lowry type models are very promising from this viewpoint, 

as they generate alternatives. As I shall discuss later, in many cases, the 

alternative spatial patterns proposed by the planners are wrong, and 

choosing one of them could prove to be highly unsatisfactory. 

As an equilibrium model, the Lowry type model is of overwhelming 

interest to planners who are concerned with exploring long-term goals 

and bending development in some Itbestit direction (121 , HARRIS, 1965). 

Finally, the Lowry type model is hoped to give some articulate answers 

t o  the spatial allocation aspects of  the two major problems of the urban 

development in Romania: residential location and urban transportation. 

The Conceptual Elements of the Lowry Model: 

The first conceptual element used by Lowry is the basic-retail - 
dichotomy (116, GOLDNER, 1971). As Goldner points out: "Because of the 

resemblance of terms to the economic base concept, there has been some 

misunderstanding regarding the nature of the fundamental structural s p l i t  

in the Lowry model (164, LOVRY, 1964), a group of activities in the model 

are located in relationship t o  markets made up of households, thus being 

implicitly related to populations slid purchasing power. 

used is locational, flowing from the existence of a local market or 

service area. 

The criterion 

Lowry himself states that the nomenclature of "basic1* and 
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Vetail" is used for convenience, not for descriptive taxonomy, and impfi0s 

that "site-orientedtt and t'residence-orientedfl night be more exact labels . 
Tnis situation is to be found in a planned economy as well. 

The economic base theory is consequently eventually underlying a 

regional economic model, which would supply the region-wide inputs to the 

Lowry model, 

This frequent misunderstanding of Lowry model is apparent in the 

Ljubljana model interpretation; thus R.L. Knight writes in "A Primer on 

Urban Development Modeling: The Ljubljana-Lowry Modelff (Ljubljana, 1972, 

p. 5 ) :  "The model's structure derives from conventional economic base 

theory, in which employment in "export" activities is considered t o  be 

the engine which drives a region's economic growthft. 

seems t o  be important in choosing the right scale of the modeled area, the 

scale of the tracts, etc. 

cover an entire urbanized region, at  least in the case of countries like 

This distinction 

And seemingly the modeled area should not 

Yugoslavia and Romania. 

The "sit e- oriented" and ':residence -oriented" activity a1 locat ion is 

imbedded in equations nos. (2) and (7) of the model (164, LOWRY, 1964): 

(2) ~k = akN 

Employment of k class is a function of the number of households in the 

region (or population N). 

the dwelling unit/employment ratio, f . 
In other words, the employment is factored by 

*- 
j=l 

(7) N = f %t. Ej 

Total population in region is a function of total employment in region 
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tract is comi3uted using equation ( S ) ,  as a sum of %asicrr and "retailtT 

employment : 

I3 m -k  

j k=l j 

. ?  

E (5) Ej = E + - . I  

The allocation of these quantities t o  individual zones is the parti- 

cularly innovative contribution of Lowry. 

concept to generate the spatial distribution of t o t a l  employment from t h e  

He used an ingenious multiplier 

exogenously provided location of basic employment. 

Anot?ier important conceptual element of the Lowry model is constituted 

by the allocation functions. 

subject to spatial allocation: 

Tile model contains three groups that are 

employees t o  residences, households t o  

services, and employees to services. For the first group (employees t o  

residences), Loury used a gravity function for the work-to-residence alloca- 

t i o n ,  calibrated on the basis of trip indices calculated for residence-to- 

work relationships. The actual functional form is: 

In t h e  calibration of the model, the actual values used are: 

% = ,-1.33 
dr 

with dependence on normalization procedures to readjust t h e  function for 

bypassing the coefficient a. \%at Lowry actually does is use equation (8): 

1 r! 
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and a scale factor g ,  to  make sure that the total 2opulation allocated does 

not exceed to  total existing population: 

j=l  

SO Nj now becomes: 

The residence-to-service allocation was f i t ted  by reciprocals of  

quadratic functions of the form: 

Thus, equation (3) i s  used t o  compute the retai l  employment potential: 

Resealed, t o  sum to Ek 

Ek = akN 

2k klk Ej = b Ej 

Finally, the allocation from workplace to shopping is assumed to  take 

place within the zone in which the workplace i s  located, therefore no 

allocation function i s  required. 

I do not intend to go into detail  here about the zonal system, the 
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aggregation and disaggregation and the treatment of time. 

o f  the Lowry model, although making c e r t a i n  fundamental addi t ions  t o  the 

i n i t i a l  framework, have the  same basic s t ruc tu re .  

istics are: 

The descendants 

Their common character- 

a) p a r t i t i o n i n g  of employment i n t o  a market-oriented category ca l l ed  

population-serving or I 1 r e t a i P  and a res idua l  termed ttbasiclt or site- 

oriented; 

b) the causal system leading from "basicft em;;loyment t o  r e s i d e n t i a l  

population t o  population-serving employment; 

c) t h e  population-serving a l loca t ion  growing out of a mul t ip l i e r  

r e l a t ionsh ip  applied t o  bas ic  employment. 

The task of t h i s  sec t ion  is t o  prove t h a t  the Lowry model i s  more of 

a gravi ty  model rather than a market model. 

i d e n t i f i e d  underlying "market 

tion which i s  q u i t e  far  from the r e a l  functioning of the market system i n  

the U S .  This is not t o  c r i t i c i z e  the  model for  t h e  lack of a v i r t u e  which 

it was not designed t o  have. 

1964, p. 23): "In planning t h e  design of the  Pit tsburgh Model, I have 

followed the  guidance of the s o c i a l  phys i c i s t s  more than t h a t  of the 

location theor i s t s" .  

describe the  urban s p a t i a l  phenomena based on the  p r inc ip l e s  of r a t i o n a l  

equilibrium, an equilibrium emerging from competition i n  the market for 

urban land. The soc ia l  physics approach r e l i e s  mostly on empirical laws 

of social in t e rac t ion  and mass behavior, r a t h e r  than on reasoning from 

pr inc ip l e s  of individual behavior. They o f f e r  evidence of a number of 

:;ore than that, even the 

def ine  a highly idealized s i t u a -  

The author himself points out (164, LOC'!RY, 

This implies t h a t  the model is less l i k e l y  t o  



- 75 - 

i n t e r e s t i n g  s ta t is t ical  r e g u l a r i t i e s .  

very broad aggregate of loca tors ,  d i s t r i b u t i n g  them over t h e  urban space 

with the  a id  of mathematical probabi1it:r-functions . 

Thus, t he  Lowry model deals i n  

i.laybe t h e  most i n t e r e s t i n g  f u r t h e r  elaboration and appl ica t ion  of 

social physics i n  urbzn and regional s tud ie s  is t h e  concept of entropy, 

developed by A.G. Wilson (243, Y!ILSON, 1970) !'!ilson% entropy maximizing 

procedure proves t o  be usefu l  not only i n  b e t t e r  understanding t h e  g rav i ty  

model, but a l s o  t o  develop hypotlieses, o r ,  i n  cases where hypotheses can 

be developed by more conventional means, it will of ten  be usefu l  t o  

exhib i t  t he  cons t r a in t  equation which would give rise t o  the  same hypotheses 

i n  8n entropy-maximizing procedure, as t h i s  will of ten  f a c i l i t a t e  i n t e r -  

p r e t  a t  ion * 

Thus, a state of a system is an assignment of ind iv idua ls  t o  the  

or ig in-des t ina t ion  t a b l e  which i s  i n  accord with any cons t r a in t s .  ?-!ilson 

a l s o  def ines  a d i s t r i b u t i o n  which is t he  macro-property o f  t he  system t o  

be estimated by s t a t i s t i c a l  means. In t h i s  case, a d i s t r i b u t i o n  is  a set 

of nuv'oers, one for  each or ig in-des t ina t ion  p a r t ,  and one such number i s  

the total number of people who t r a v e l  from o r ig in  i t o  des t ina t ion  j (Tij). 

I t  i s  obvious t h a t  t he re  a r e  many s t a t e s  which give rise t o  any p a r t i c u l a r  

d i s t r i b u t i o n .  

!'!ilson showed t h a t  t h ree  cons t r a in t s  a r e  needed t o  generate a good 

estimate of T i  j : 

.--, 
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where : 

Tij is the number of ind iv idua ls  l i v ing  i n  i an3 working i n  j ( t o  

be estimated) ; 

O i  is tile t o t a l  number of workers who l i v e  i n  i [given); 

Uj is t he  t o t a l  number of jobs i n  5 (given); 

C i j  is the cost  of t r ave l ing  from i t o  j (given) ; 

C is t h e  t o t a l  expenditure on t r a v e l  t o  work (given). 

The idea  is t o  find tlie matrix ri. : T i j j  which has t h e  g r e a t e s t  number 

of s t a t e s ,  say W (':Tijj), associated with it ,  subject only t o  the cons t r a in t s  

above mentioned. Ki1sos.r gives the procedure of obtaining tlie number of 

states which give r i s e  to a matrix T i j l  (243, !'!ILsON, 1370). Suppose T 

is t he  t o t a l  number of workers ( tha t  is, T = *ij T i j ) .  HOW many assign- 
6 .  

ments of individual workers t o  the poss ib le  trips (combinations of i and j) 

give rise t o :  Ti?:? F i r s t l y ,  we can select "11 from T, T12 from TOTllr 

etc., and so t h e  number of poss ib le  assignments, or states.. is t h e  number 

of ways of se l ec t ing  T1 l  from T, TC 

of se l ec t ing  T12 from T-T11, T-T11 C T ~ ~ .  e t c .  

multiplied by tlie number of ways 
T U ,  

 US: 

So, e x p l i c i t l y ,  



Interestingly , 
specific trips 

- 77 - 

t h i s  result is independent of the order i n  vhich t h e  

are considered. 

Then iJ(,Tij ) is maximized subject t o  the  given cons t r a in t s  i n  order 

Y!e choose for maximization the function 
t 

t o  find the most probable ( T i j ) .  

!%ere 

and 
e 
I 

Khere I - ,  is  tLe lagrangian mul t ip l i e r  associated with the t h i r d  I 
cons t r a in t ,  and I -  i (l) and j (2) are the sets of lagrangian multipliers 

associated with the first and the second cons t r a in t s .  

This der iva t ion  parallels a technique i n  statist ical  mechanics known 

as the use  of t h e  microcanonical ensemble. In s ta t is t ical  mechanics, t h e  

equivalent of In 1? above is defined t o  be the  entropy of t h e  system 

ia!e are in t e re s t ed  i n  distributions only and the  most probable distri- - 
bution is  t h a t  vitii the Zreates? numbsr micostates giving use t o  it. 

Thus, the d i s t r i b u t i o n  corresponds to t h 5  position where we are most 

uncertain about t h e  micmst7.te of .:he system, as t h e r e  are the l a r g e s t  

possible number of such states and ve have no grounds f o r  choosing between 

t!l@rn 

The gravity mAe1 uses exzctly the same notions and cons t ra in ts .  
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The constraint equations can be satisfied if sets of constraints  A i  and 

B j  associated with production zones and a t t rac t ion  zones respectively are 

introduced. They are sometines called Lalancing fzc tors ,  Also, there is 

mason to  think that distance plnys its pa r t  i n  the general transport 

equation, as it does in the  world of Newtonian physics: 

or, transposed int: an analogous transport  gravi ty  model: 

T i j  = k O i O j  - 

where k is a constant and where t r ave l  cost  is  interpreted as lldistancel'. 

Consequently, a general function of distance is introduced. The 

modified gravi ty  model is then: 

T i j  A i B j O i D j  f lc i j )  

where 

and 

The equations for A i  and B j  are solved i t e r a t ive ly ,  and it can easily 

be checked t h a t  they insure t h a t  the T i j  given in the  equation above 

satisfies the two constraint  equations: 
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Also C i j  should be interpreted as a general measure of impedance 

between i and j, which may be measured as actual distance, as travel time, 

as cost, or more effectively as some wighted combination of such factors 

sometimes referred t o  as a "generalized costtt. 

Now let us go back to the Lowry model and try to discover the impli- 

cations of using the mathematic probability-fractions on the general 

spatial pattern of activity allocation aad population servicing. 

As stated bef--:e, the social physics basis of the model confers on 

it a highly idealistic character, certain ?Iperfections" and regularities 

which make it a rather crude description of reality. 

by the using of the grid cell configuration and the air-distances. 

This was reinforced 

The 

grid cell configuration has the special advantage that simple geometric 

relationships define the interzonal centroid-to-centroid distances. 

Distances calculated in this way are much more economical t o  produce than 

the complex and elegant interzonal times (skim-trees) which are computed 

using minimum time-path procedures based on extensive definition and 

inventorying of transportation facilities. 

Very important criteria in building the Lowry model were data avail- 

able and required, internal coherence, and operationality, 

Even the more sophisticated variants of Lowry model (24, BATTY, 1971; 

13, ALERICAN-YUGOSLAV PROJECT, 1970; 82, ECHENIQUE, 1969, etc.) are 

rather idealized representations of reality and their predictive power 

is consequently low. 

Lowry-type models is that although the iterative allocation of activities 

built a metropolis out of scratch, given the Itbasicft or site-oriented 

One interestilg contradiction in the "embellished" 
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activities, the  al locat ion functions d i s t r ibu te  the a c t i v i t i e s  according 

t o  exis ten t  interzonal times (which are precisely determined by the 

existent spatial pzttern of 3ct iv i t ies ) -  

to the  conclusion t h a t  the Lowry model should be used highly 81experimentaflyf1, 

as a rough p ic ture  of the general equilibrium of a c t i v i t y  in a metropolis. 

Although the model is  bas ica l ly  a gravi ty  model, Lowry devotes a 

A l l  these considerations lead 

c o q a r a t i v e l y  large section of h i s  in te rpre ta t ion  of the model t o  "reconciljr- 

at least the  generC s t ruc ture  of t h e  model with the  economic theory of 

choice, and offer ing in te rpre ta t ions  of some of the  more ambiguous r e s u l t s  

which emerge from this structure" (164, LOWRY, 1964, p. 23). 

Thus, the model defines the  production function as requiring fixed 

proportions of labor and site-space; above minimum e f f i c i e n t  size, there 

are neither in te rna l  nor external economics of scale. 

burden of "delivery costs", which include a l l  economic cos ts  tha t  vary 

with distance between seller and buyer. 

Customers bear the 

So far there are no radical 

differences among the  spa t i a l  aspects of the  economic mechanisms i n  a 

planned economy. 

The locational choice-problem of t h e  individual firm is  f a i r l y  

straightforward: 

the  firm w i l l  seek t o  locate where it can attract the  maximum patronage. 

As Lowry points  outff  

Since p r o f i t s  vary d i r e c t l y  with the  volume of sales, 

"The number of customers a t t r ac t ed  t o  any given 

tract j depends on the s p a t i a l  d i s t r ibu t ion  of residence and employment 

with respect t o  tract  j, and also 0:: this same dis t r ibu t ion  with respect 

t o  a l l  other tracts containing retail  ou t l e t s .  

both competition and distance as determinants of the probabi l i ty  t h a t  a 

The model thus incorporates 
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particular buyer w i l l  do h i s  shopping a t  j .  

when establishments are so located that t h i s  competition reaches a stalemate", 

The system is i n  equilibrium 

Similarly,  the consumer behavior r?.-rket areas are analyzed as 

described by equation (3): 

Thus, the market areas are in te rpenet ra t ing  : t h e  establishments a t  

a l l  loca t ions  are given some share, however ~ ~ 4 1 ,  of the patronage of 

customers locatsd i n  t r a c t  i. I t  follows that  the  buyer does no t  choose 

between sellers simply t o  minimize the d is tance  covered by h i s  shopping 

t r i p s  b 

The above interpxtation is obviously a market and consumer behavior 

i n t e r p r e t a t i o n  of the  social physics p r o b a b i l i s t i c  approach (pa r t i cu la r  

case = grav i ty  model) r a t h e r  than a behavioral explanatory theory 

expressed i n  mathematical foymulas, 

highly idea l ized  charac te r  of the model. 

This i s  again the  reason for the 

Yore t h m  tha t ,  the market 

relationships, i n  t h i s  i n t e rp re t a t ion ,  appear t o  be of appealing but 

misleading s impl ic i ty .  This s impl i c i ty  is reinforced by t h e  p a r t i c u l a r  

case of considering one and only one r e s i d e n t i a l  c l u s t e r  located a t  a 

c e n t r a l  po in t ,  i, within t h e  region. The derived s p a t i a l  i n t e r a c t i o n  

pa t t e rn  is extTemely simple and symmetrical. 

Indeed, t he  a l loca t ion  functior. expressed by equation (3) seemingly 

describes a perfect market system, a p e r f e c t l y  conpet i t ive  market (218, 

SAilJELSON, 1970), :Jading t o  a pe r fec t  equilibrium, harmony and r e g u l a r i t i e s .  
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The a c t i v i t i e s  d i s t r i b u t i o n  follows t h e  p r inc ip l e s  of least effor t  and 

e f f i c i ency  maximizztion. The g rzv i ty  node1 has b u i l t - i n  t h e  p r inc ip l e  

of per fec t  competition, pe r f ec t  supply 2nd demand matching, continuous 

d i s t r i b u t i o n ,  and m r k e t  bCznce. Lowry states (164, LOI'JRY, 1964, p. 22):  

These two t r a d i t i o n s  (make: models and g rav i ty  models) are not necessa r i ly  

a n t i t h e t i c a l  i n  content,  although they a r e  i n  style".  

khat is  i n t e r e s t i n g  a t -u t  ::he Lor.!-,.y model i n  regards t o  a p p l i c a b i l i t y  

t o  a planned ecenoyy a r e  the  underlying p r inc ip l e s  of e f f i c i ency  maximiza- 

t i o n  and pe r fec t  population servicing. - 

t h i s  i dea l  assumption of the p e r f e c t l y  compe5tive system), t he  firms 

Indeed, i n  t h e  market economy (in 

competing fo r  p r o f i t  maximization end up with a ba lmced - and e f f i c i e n t  

way of serv ic ing  the  population. In 2 planned economy, on t he  other hand, 

although t h e  m+n goal is not t h e  same ( t h i s  is, not profit-making but 

economic ef f ic iency)  it r e s u l t s  i n  the same s p a t i a l  desideratum (at the 

urban scale) of bes t  se rv ic ing  tlie population. And while i n  a market 

system the  p i c t u r e  is :hat of a cons:mt-sum game where the p layers  strive 

for  shares of the  market a l loca ted  t o  t h a t  loca t ion ,  i n  a planned economy, 

the e f f i c i ency  maximization is  aimed through a b e t t e r  a l loca t ion  of the  

l imited resources. 

Tie above arguments are i n  favor of the  a p p l i c a b i l i t y  of t he  Lowry 

model i n  a non-market urban context. 

d i f f i c u l t i e s  i n  implementing the  Lowry model i n  an East-European context.  

For instance,  i n  the case of tlie Lf-Jbljana model, it is not at  a l l  c e r t a i n  

t h a t  a c c e s s i b i l i t y  t o  work plays such an important r o l e  i n  r e s i d e n t i a l  

However, there are some other  

loca t ion  i n  Ljublj.-aa. Continuing shortages of housing and of r e s i d e n t i a l  
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area infrastructure  act as powerful constraints  on the function of accessi- 

b i l i t y .  

i n  land acquisit ion for private  home cocstruction i n  mzny theore t ica l ly  

'fdevelopablelf areas,  combined w i t h  a heavy demand f o r  the land t h a t  is  

available (driven by a high r a t e  of in f la t ion ,  under which many people are 

t rying t o  build homes t o  avoid l a t e r  higher costs) also ac t s  as an a r t i f ic ia l  

determinant of res ident ia l  l x a t i o n .  

This is  qui te  similar i n  Romania, where administrative d i f f i c u l t y  

One similar feature  of both Yugoslav 

and Romanian urban res ident ia l  construction is represented by t he  construc- 

t ion  i n  the form of high-rise apartments i n  large developments. 

developments occur for the most par t  only i n  a few areas within the region, 

These 

so the individual decision field is  narrowed t o  a considerable extent. A l l  

these remarks make it questionable i f  an access ib i l i ty  model of the  Lowry 

type would be successfully subject t o  such a cu l tura l  t ransfer  (Robert L. 

Knight, "A Primer on Urban Development Modeling - the  Ljubljana-Lowry 

Modelf1, Ljubljana, 1972). However, there are in te res t ing  arguments i n  

- favor of the Lowry model "transfer1' i n  Yugoslavia. 

in a letter t o  Robert L. Knight writes: 

Thus, Jeffry Stubbs, 

"1 believe t h a t  accessibility m y  

have a higher explanatory power in  Ljubljana than i n  the West, under the 

assumption t h a t  the time costs of travel are as important (or more important, 

than they are i n  the West, that the  many costs  of t rave l  are higher (for 

pr ivate  motor vehicles) and tha t  other fac tors  such as neighborhood are 

less important. t t  

As I s ta ted  earlier in  t h i s  seztion, i n  my opinion, it is out of the  

question t o  use the  Lormy model as a predictive too l  i n  a planned economy. 

The main two reasons a re  the following: 1) the Lowry model has a very 
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poor predictive power (if any); it should be mentione6 that even the hwry 

model descendants have this weakness; 2) pure prediction in a planned 

economy is questionable. 

by tile societal overall decision in an ?t:emp: at balancing the individual 

The individu-1. 'ecision field is thus narrowed 

and societal goals. 

Suppose a Lowry-type model would succeed in describing accurately the 

urban structure of Buchares: (by including certain constraints of scale, 

density, land uses!. The replica of the equilibrium state after ten years 

would not follow the actual changes in the city, as these changes do not 

occur according t o  a market mechanism. 

way, through a combination of decisions at various levels. 

Lowry-mode1 should be used as a policy model, a real "model" - of optimal 

design and perfect servicing of a population. Thus, a run of the model 

would depict the ideal activities pattern, the way it should be (of  course, 

subject t o  certain constraints). 

The changes occur i n  an incremented 

This is why the 

It should be a tool t o  experiment with, 

to simulate roughly the interaction of activities in the urban scene. 

To be more clear, let me take the case of Bucharest Given: %basicff, 

site-oriented activities, plus constraints of scale, density, land use, 

accessibility. Required: an ideal, optimal state of activit ies  equb 

libriwn (maximized accessibility, optimal service of population). 

- bene: 

tion in terms of housing, work, etc . ,  becwse this is  a more complex 

goal and it requires a different sc-t of pglicies like: 

tion, economic development, etc. 

quantitative needs 4 .  

Nota - 
I didn't mention maximization of freedom of choice for the popula- 

housing construc- 

(Note that it refers in principle t o  
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After runniilg tlie model, a confrontation of the  optimal so lu t ion  given 

by the  computer with tlie r e a l i t y  would bring i n  i n t e r e s t i n g  conclusions 

and pol icy  i ssues .  

t he  model o u t p t  would sil;nal c e r t a i n  ine f f i c i ences  i n  the  aggregate 

functioning of tlie c i t y .  

Thus, some of  t he  d i f fe rences  betveen tIis r e a l i t y  and 

The consequent p o l i c i e s  would take i n t o  consid- 

e r a t i o n  the "planning tools", such as housing construction, r e s i d e n t i a l  

area expansion, dens i ty  cont ro l ,  major t ranspor ta t ion  innovations, a s  well 

as Gopulation-serviqg a c t i v i t i e s  location. A l l  these  planning t o o l s  are 

e i t h e r  given or  a c t  as cons t r a in t s  i n  the Lor4,~y model. Moreover, loca t ions  

of %asic" o r  s i t e -o r i en ted  a c t i v i t i e s  could be simulated, thus  changing 

the  exogenous input f o r  the  Lovxy-type model. 

However, many of tlie d i f fe rences  between the  r e a l i t y  and the  model 

output are due t o  behavioral, soc io logica l ,  or p o l i t i c a l  considerations,  

which can or cannot be imbedded i n  t h e  equations of tlie model i n  the  form 

of cons t r a in t s .  

Tne use of a Lowry-type model would consequently permit a very elastic 

in t e rp re t a t ion  of the  urban phenomena and should - not be regarded as a 

t o o l  of population and a c t i v i t i e s  forecas t ing ,  r a t h e r  than as a 

t o o l  for simulating the  consequences of various urban planning ac t ions .  

There is  a la rge  scope f o r  empixical consideration, weighing, and checking 

t h e  a c c e s s i b i l i t y  model output with the  more complex s o c i a l  and environ- 

mental cr i ter ia ,  "here is ,  i n  my opinion, a very good chance f o r  t h e  

in te rvent ion  of economsts, soc io log i s t s  and p o l i t i c i a n s ,  as we11 as 

geople 's  i i a r t ic ipa t ion  a t  a c e r t a i n  l eve l  . 
There is another question t o  be elucidated here:  couldn't  a 
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simple gravity model perform the same functions of testing various policies 

and actions? The answer is no; because the Lowry model is not only useful 

in testing alternatives, but also in gmerating alternatives, and for cer- 

tain assumptions and constraints, giving the optimal solution. This is, in 

my opinion, very important, as a simple evaluation of given alternatives 

could prove to be unsatisfactory. 

Thus, in tlie case of Bucharest, none of the three variants of develop- 

ment is satisfactoy. Two of them express entirely opposed policies, and 

are limited-cases, (obviously none of them resisting a careful analysis); and 

the third one proposes a compromise, more or less arbitrarily chosen, of 

the first two 

Finally, the model structure could easily be made more complex to better 

"fit!' reality. Thus, as in the Ljubljana model, the interzonal distances 

could be carefully composed of combinations of transit and vehicle travel 

times instead of airline distances. 

Also, certain population limits such as planning constraints on specific 

zones can be taken into consideration, as well as t h e  problem of placing 

capacity constraints on selected zones. 

For instance, the model can satisfy certain constraints or residential 

location, like constraints inposed on residential development due t o  

physical factors or to institutional commitments, 

divided into two subsets: 

locational constraints (population being exogenously fixed by tlie plannerc) 

and Z2 is tlie subset of zones not affected by constraints. 

Thus, the zones can be 

Z1 is the subset of zones which is affected by 

Then, 

z = Z&lL2 
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is the total  set  of zones i n  t he  sys tem.  The constraints OR residential 

location can be defined as (following Wilson's n o t a t i o n ) :  
c- 

where Tij is t h e  number of people working i n  i and l i v ing  i n  j 

E, is t h e  t o t a l  employment i n  j 

Pi i s  t h e  t o t a l  population i n  i 

If we add t h e  x o n s t r a i n t :  

4 
It is possible to maximize l o g  T ! / f l . T i j !  t o  get t he  appropriate 

l J  
answer, subject t o  t h e  cons t ra in t  equations (11, (2)  and ( 3 ) .  

The idea i s  t o  maximize a lagrangian, L,  where 

where, as in Wilson's no ta t ion ,  Ti, T j b  and /?> are Lagrangian 
1 

mul t ip l i e r s  associated wi th  equations ( I ) ,  (2)  and (31 respectively. 

We have t o  solve: 

b L  = o  
;I Tij 

and constraint  equations ( I )  through ( 3 ) .  (5) g ives  

( 5) 
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and 

so 

and 

In the usual way 
\ ( 8 )  

I cz, 

and the model, as represented in equations (8) and (9) can be written: 

where 

Finally, some of the very important conditions for applying a Lowy- 

type model in the Romanian context are: data availability and accuracy, 

the right number and dimensions of the zones, a correct calibration, etc .  
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Some of the difficulties encountered in the Ljubljana model were related 

precisely t o  these questions (see Robert L. Knight, "A Primer on Urban 

Development Modeling: "he Ljubljana-Lwry Model.", Ljubljana, 1972) 

Hwever,,these questions cannot be asked before experimenting with 

the model in the given context. 
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