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INTRAURBAN LOCATIONAL PROCESS
AND THE SPATIAL BEHAVIOR OF
MANUFACTURING ESTABLISHMENTS

Ahmet C. ACAR

Received March 17, 1977, In an industrializing country as Turkey, manufacturing
exercises an increasing influence om the growth and form
of especially Jarge urban centers. One aspect of such influence
is the creation of new job opportunities by this sector. Wot
only the sheer number, but alsc the type and intraurban
location of jobs provided in this "basic sector" determine, to
a large extent, the kind of urban growth to be observed. Hence,
the impact of industries locating in an urban area is not
limited tc the proportion of total employment they reprezent.
Perhaps more important from the urban planning point of view
are the pressurez they exert to create an impetus for new trends

1. The worid “establishoenc” is used or to consolidate the exigting trends in the location pattern.
here to dencte a single operating unit. . . . " .
“plant" &nd "facility” are words L& 1s a widely held view that the location of manufacturing
ayncoywously used in the 1iterarure. industries influences the locations of other urban activities,
An eatsblishment may be an in dependent . . - .

decision making unit or a hranch of & such as retail, wholesale, warehousing and reszidential. The .
firm, locational interdependencies of manufacturing establishments

with other manufacturing and non-manufacturing uses are
responsible for the observed joint-distributions of activities
on the urban scene.

In this sense, any conscicus effort to plan or control the
growth of an urban area has to acknowledge the far-reaching
impact of industry om urban development. In the absence of a
satisfactory understanding of the factors affecting intraurban
manufacturing decigions and the process of change in the
existing industrial location patterns, the attempts to project
and plan future developments in urban land use pattera will
have limited success. The need for planning future locations

of manufacturing industry stems from mainly two considerations,
First, urban planning aims to facilitate the operation of
manufacturing establishments by providing the essential advantages
{external economies; in the land areas set aside for industrial
use, Land areas earmarked for industrial development are
intended to both help existing industries flourish and be
instrumental in attracting new industries into the area.Second,
and inherent objective of urban planning efforts is to
minimize the adverse effects of externalities, such as
congestion of infrastructure, high land prices and speculation
and envirommental pollution, caused by industrial operations.
In this context, the impact of industrial operations on the
natural environment becomes a major reason for studying

the lecational behavior of manufacturing establishments in
urban areas.
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THE PURPOSE OF THIS PAPER

In this paper, the objective is not to provide a standard review
of the literature on the theory and empirical studies of
intraurban manufacturing location; such reviews are published
periodically in several sources.? Instead, this paper reports

an approach that has proved to be useful in studyicg the location
of manufacturing ‘industries in ametropolitan area.® As the title
suggests, the gpproach provides an explanzation of a given location
pattern, as well as the changes in it, in terms of the spatial
behavior of manufacturing establishments. Rather than presenting
a suggested model comstruct, this paper emphasizes on the
characteristics of the locational process, the understanding

of which may serve as a foundation for modeling efforts. It
should, thus, be also noted that this paper is not intended

to include a discussion of the problems of large-scale

modeling., These problems are rather numercus and a discussion

of them is apt to be involved and lengthy. Discussions of

the large—scale modeling can be found in Lee,Jr., Harris and
cthers.

The applicabiliry of this approach in dealing with the problem
of manufacturing location in the Turkish urban areas is
discugssed in the concluding section of this paper.

A basic premise of this paper is that "employment change", rather
than "employment" is the appropriate urnit of analysis in studying
the lecational decisions of manufacturing industry,since the use
of the latrer entails some serious sources of-bias in explaining
the existing and predicting the future location patterns. The
increasing dynamism in the location pattern of manufacturing
activities in mwost industrialized and industrializing countries
during the last several decades justifies this approach.

TRENDS OBSERVED IN INTRAURBAN LOCATION OF MANUFACTURING
INDUSTRY

The location of manufacturing activity has dftracted little
attention compared to either the problem of locating industries
among cities and within regions or the problem of locating
regidential and retail activities within urban areas. The static
character of the clusters of manufacturing establishments within
the central areas up to the late 1930s did not pose a challenging
problem in the industrialized Western countries. The Weberian
least-cost location models could be applied to the intraurban
case due to considerable savings in transport costs for
establishments located close to the center and major rail
terminals and ports. Given the trhen existing transport
technology, the transport costs rose sharply with distance from
the center. There is indeed no doubt that the main force behind
the central concentrations of manufacturing actiwvity in cities
of the industrialized countries during the nineteenth and early
twentieth centuries was the desire to minimize the costs of
moving raw materials, semi~finished goods and final products.

The situation, however, has changed drastically over the past
four decades: the types of manufacturing have diversified;
production technology has advanced rapidly; population has
spread from the center city to the cutlying areas. These factors,
coupled with the impact of the increasing use of motor vehicles
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have resulted in a locatton pattern that has been more dynamic,
With the wide—spread use of motor vehicles and improved road
systems, the friction costs were reduced and manufacturing
establighments were able to operate ocutside of central areas.

Within the framework of changing utban structure, and changing
sensitivities of manufacturing operations to different locational
factors, the location decisions of new establishments have not
replicated the existing location pattern. The observed
deviations from the existing pattern have prompted Foster

to claim

The conclusion to be drawn...is not simply that cities are
on the march centrifugally but towards a pattern in which
the idea of a city centre loses meaning...Modern city road
systems annihilate the importance of distance within urban
areas s¢ that it really hardly matters where anything stands
in relation teo anything else. Hence the random pattern of
new development submerges the old centripetal pattern which
is becoming an irrelevant accident of history.S

Even though the trend of manufacturing to decentralize is easily
obgerved, it is not correect to attach a totally random character
to the emerging manufacturing location pattern. In spite of the
substantial decrease in the importance of tramsport costs, not
all factors governing the location of manufacturing are uniformly
distributed over the urban area and thus it may be reasonably
assumed that regularities persist in new development, It may also
be safely stated that in the preseat level of diversification of
manufacturing, not all industries are equally foot-loose in their
intraurban location. Furthermore, due to the generally slow
response of existing establishments to changes in the urban
environment, the existing pattern is alse slow to change.Existing
establishments, which are tied to their present locations as a
result of their “sunk costs" and a host of other factors, react
to changes in their cost and revenue factors with varying time
lags depending, among other variables,on their size and employment
type. Hence, within the network of the locaticmal decisions of a
large number of independent units with interacting ocutcomes, the
changes in the intraurban location pattern display a complex
structure and do not necessarily fellow a unified trend.

It is in order, at his point, to take a broad cutlook teo
evaluate the adeguacy of the:. presently available body of
knowledge: to explain and model the process of intraurban
manufacturing location.

ON THE THEGORY OF INTRAURBAN MANUFACTURING LOCATION

The lack of an adequate theoretical base for studies of
manufacturing location in urban areas still persists, Location
theories which heavily draw on the theory of the firm do not
sufficiently illuminate the question of the intraurban location
pattern, The weakness in the Weberian least-cost theories produced
the "market area’ school of location theorists. However, the
overemphasis on transport costs still remainsg: the Weberian
problem is inverted by assuming invariant production costs between
firmes and the emphasis is on the effects of transport costs in
delivering goods to the market, The market area approach is
concerned with maximizing the market area of the firm, given the
locations of its competitors and customers. Accordingly, the
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locaztion that maximizes the market area is optimal,sinece it alsc
maximizes the profits.The classical market area approach basicall
assumes mill prices and transport costs proportional to distance
The more recent works have studied the effects of different
pricing policies and the competitive versus monopolistic nature
of the industry on the location pattern. Market area analysis,
while very much concerned with micro-level analysis,is not useful
for studies of manufacturing lecation, because it largely ignores
the questions of cost and supply, Several attempts have been made
to combine the two approaches by posing an interregionsal
equilibrium theory of location wherein decision makers consider
both costs and demands in selecting a profit wmaximizing location,
Similarly, in addition to transport costs, a host of locational
variables -population, land use and other— have been utilized in
location analyses to explain and predict the distributions cof
manufacturing activity in the urban gcene,

Recent studies based on certain classical or neo-classical
formulations of these theories have provided some understanding
of the influences of location on the operation of the,
manufacturing firm,and a considerable explanation of the tendency
of manufacturing industry to decentralize within the urban area.
The deficiency of these studiés in dealing with the changes in
the location of manufacturing stems from severdl characteristics,

First, a large majority of these studies have employed cross
section data in studying intraurban manufacturing location. The
deficlency of cross section data is caused by the fact that the
location pattern is the cumulative result of decisions made over
a long time pericd. Analyses based on cross section data are likely
to be biased in favor of the existing location pattern, By
suppressing the marginal and counter-balancing trends, cross
section studies do not provide real insight into the process of
change in location pattern. This is true mainly because the
initial-year distributions of manufacturing employment provide a
powerful device to reasonably successfully predict the future
distributions owing to the relatively slow response of
manufacturing industry to changes in the urban scene, Here, we
face a rare example of the cases where an acceptable prediction

. precedes a satisfactory explanation of the phenomenon. Within

reasonable time intervals, correlations of initial-year
distributions of employment with projected-year distributions

may be expected to yield high coefficients. Similarly, regressions
of projected-year employment shares by subareas, om variables
derived from the initial-year shares (such as employment density,
accessibility to employment) may provide satisfactory results,
However, considering the informatiomal value of such efforts,
what these models actually assume is that a given spatial
distribution of manufacturing employment will be observed because
a similar distyribution is observed initially.More often than not,
researches or users of these models are content with the degree
of significance afforded by the use of a form of base-year
employment as an independent variable and donot find it necessary
to deal with the unexplained variation, which is corollary to
employment change. Although & successful prediction of employment
location presumably captures employment change, it has ben found
that, in the first instance, most of the factors relevant in
explaining the location of employment are ingignificamt in the
case of employment change.6 When used in the same regression
model, variablee not highly correlated with the distribution of
employment tend to fall out of the equation, even though some

of them are significant in relation to employment change. Thus,
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in attempts to predict employment leocation, employment change

is downplayed either comsciously or unconsciously. Consequently,
in order to understand the emerging pattern and the factors at
work to create change, in studying manufacturing lecation
attention should be shifted from the location of employment to
the locaticn of employment change. The bias in cross section
data may be rectified by employing cross section data over time
when time—series data are unavailable.

Second, the stringent assumptions in these studies on the
omniscience and rationality of the decision maker are not totally
realistic, It has already been suggested that firms do not
necessarily locate as to maximize their profits. The firm's final
location may not coincide with the "winimum cost" or "maximum
profit" locations for that firm. This observation suggests that
there exist factors other than the usual cost and revenue
considerations that are important in decision making. One group
of factors that may be responsible for diversions from the optimal
locations are those referred to as "personal factors'. This is
not to say,however,that personal factors are purely non—economic.
There are several areas of overlap between personal factors and
costs and revenues, The attempts of Carrier aud Schriever to
distinguish between personal factors without eccnomic advantages
and personal factors with economic advantapes proved to be
fruitless,” They found out that not only these types of factors
contaminated each other, but also, at times, it was hard to

place a factor in this group because of its obvious cost and
revenue implications.

Greenhut postulates that in cases of decision making under
uncertainty, few instances of economic "irratiomality,' as the
term is used by economists, will be found when neither certainty
nor objective probabilities fully apply.® Irrationality defined
in these terms is caused by limited informationm, as well as a
compromising or satisficing attitude on the part of the decision
maker. Moreover, a location decision may not be ratiomnal, using
the same terminology, due to the subje¢tive agpects imn the
locational decisions of an entrepreuner. As expected, there is a
strong relationghip between the size of the firm and the extent
to which personal factors play a role in decision making. For
small firms, personal considerations of the owner-minager may be
very much influential on the final lecation. He may not wish to
move his resideance or, more important, he may not wish to give
up the lecal linkages he has developed. The same considerations
are likely to be controlling for mediumsized firms as long as
they are individually owned.? If the stocks of the firm become
publicly held or a firm is bought by another corporation, the
location decision will depend less on personal considerations
and more on & systematic investigatiom of alternative locationms.
In this sense, the thoroughness of the analysis of locational”
advantages and thus, the economic rationality of the location
decisions are likely to increase with the size of the firm,

Third, and most important, these studies do not explicitly deal
with continuous versus discrete forms of employment change. Four
distinet types of decisions are seen to determine the changes

in the location of manufacturing indus¢ry inm urban areas. In
other words, the changes in the spatial distribution of
manufacturing employment can be studied under four components,
These components of change {(types of decisions) are: opening of
a new establishment in the area (birth}; closing-down of an
existing establishment (death); an increase or a decrease in the


6Y.-onumjt.-s

124

AHMET C., ACAR

employment level of an establishment(locationally static change);
and relocation in a new site within the urbam area (migration).
Deaths, births and migrations of establishments constitute the
discrete forms of employment chanpge, since they result in leaps
or discrete changes in the spatial distribution of employment,
Expansions and declines in the employment levels of the
locationally statie establishments represent the continuous forms
of employment change. It is observed that in most studies of
intraurban manufacturing location an overemphasis is placed om the
discrete forms of employment change at the expense of the
continuous ones. These studies fail to provide a satisfactory
explanation of the econcmics of the firm and its growth subsequent
to location, since location theories in the first place do not
deal with the question of the growth of the firm. Theoretically,
the emphasis is on the firm making de novo location decision. The
implicit assumption is that a (more)} desirable subarea which
enjoys new or relocating firms also provides better growth
potentials for the existing firms. In other words, a strong
correlation is assumed between the distribution of locationally
static and discrete forms of employment increase inan urban area.
S§imilarly, in a subarea which suffers deaths and out-migrations,
the remaining firms are expected to demonstrate relatively smaller
rates of growth, if any, and are prone to lose employment. Thus,
it is assumed that lecational factors which affect discrete
changes also determine the rate of continuous employment change.
In effect, analyses based on location theories attempt to explain
employment change through a comparison of locational advantages
of the subareas, In reality, however, this iz true of the firms
making de novo locations and these firms base their decisions on
a comparison (though not glways a comprehensive one) of potential
sites, Relocating firms, a2s elaborated in later discussions, are
tied tc their original sites due to labor, market and orher
congiderations. In the case of locationally static employment
change, however, thé absolute advantages of a subarea with regards
to the cost factors of a firm seem more relevant,Thus,an across-—
the-board approach is questionable, especially in cases where a
small proportion of the total employment change is caused by
discrete events. Indeed, there seems to be little theoretical
justification for equating continuous and discrete forms of
employment change in locational analyses. In determining the
validity of anon-differential treatment of continuous and discrete
forms of changes, an examination of the observed distributions of
these components of employment change emerges as an obvious task,

In effect, the use of cross section data, the stringent
assumptions on the omniscience and rationality of the deecision
maker and the nondifferential treatment of the continucus and
discrete forms of employment chamge appear as the major short-
comings in the existing theoretical and empirical studies. When
we define a model as a working hypothesis, it is only natural
that the theoretical inadequacies are reflected in the models of
manufacturing locetion.The most common goals of larpe—scale urban
models include impact analysis,forecasting small-area populatiom,
employment and land use, as well as educating the model builder,
the planner and the lay decigion maker. A planning model does not
necegsarily produce 2 plan, but mostly it is a tool that enables
the planner to test different policy decisions in producing a
plan. The degree to which each of these goals are satisfied
differs from one existing model to ancother. However, it is
apparent that the state of intraurban manufacturing modeling is
the least advanced in comparison to those of modeling other types
of activities in urban areas. It is not surprising that
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menufacturing locaticn modeling is regarded to be in its infancy
stage.!’ In spite of the numerous modeling artempts’' within the
last decade, a host of major problems of theory, specification
and management remain to be sclved.In view of the 2lmost universal
dissatisfaction with the treatment of intraurban manufacturing
location in the existing transportation and land use models,there
is an obvious need for developing new approaches to the problem of
mapufacturing establishments.

In order to uncover the process of change in the location of
manufacturing industry, the responses of the different componeunts
of employment change to changing economic factors should be taken
as major focl of inquiry. The recognition of these components of
change greatly facilitates the understanding of the locational
decisions of manufacturing establishments and of the factors
affecting these decisions. Furthermore,such an analysis indicates
the areas of concern where the existing literature on location
theory remains insufficient, as well as suggesting possible
reasons of this insufficiency.

In the next section which attempts to illustrate the distinct
natures of the continucus and discrete forms of employment change,
the emphasis is placed on the left side of the equation, that is
the dependent variable. Consequently, no special effort is spent
to provide a systematic and exhaustive evaluation of the right
side of the equation, that is the independent variables which
govern the locational decisions. A justificaticn for the
superficial treatment of locational factors in thils paper in
that, not only their independent impacts per se, but also their
combinatorial effects on locational decisions differ from one
urban area to the next. Hence, a discussion of these factors
based on the experiences of the industrialized Western

countries will have limited significance for Turkey. It is
superficial to give aclassification of locational factors to
illustrate the types of locatiomal factors influencing the
locational behavior of manufacturing industries. Such a
classification, due to Carrier and Schriver, is : (1) personal
factors, (2) procurement—cost factors, (3} processing-cost
factors, (4) distribution-cost factors, (5) location—demand
factors, and (6) certainty factors.

PROCESS OF CHANGE IN INTRAURBAN LOCATION PATTERN

As stated earlier, the changes in time in the intraurban location
pattern of manufacturing industries may be attributed to the four
types of decisions taken by individual establishments. It is the
purpose of this section to elaborate on these decigions (components
of change) and illustrate how they differ in their structures and
their sensitivities to locational factors.

CONTINOUS EMPLOYMENT CHANGE

In the face of the inadequacy of the location theory approaches
to deal with continuous change, alternative formulations of the
influence of the present location on the growth of the firm
should be studied. The theory of the firm and the organization
theory have been combined in numerous studies in order to
interpret the way in which firms operate. The medern firm is
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viewed as a sophisticated and complex institurion for the
conduct of organized purposive behavior.'® The degree of
specialization and the decision mechanism are emphasized in the
organization of the human and material resources to achieve a
multiplicity of objectives involved in conducting an efficien
business. It is supggested that firms of different sizes, and
with different organizational structures, may follow
contrasting objectives. Accordingly, growth maximization as
opposed to profit maximization appears as the geal in firms
with disperesed stock ownership, enabling modern management to
follow its own course, Considerations of growth, either in
short-term or the long, may become the underlying objective
for the non-shareholding management who is satisfied with an
"adequate” return on investment,

In most studies, the growthof the firms is related to economies of
scale. This concentration on the U-shaped long-run average cost
curve does not indicate the growth pattern of the individual firm
It actyally refers to the effect of scale on the average costs of
a number of firms which stert operation at a given point in time
The neo-classical theory predicts that the scale is chosen to
maximize profits at a given price level, With the same costs
undey perfect competition, all firms will tend to eventually
occupy the scale dictated by the longrun average c¢ost curve.
The assumptidn of identical costs for all firme is not
realistic, since perfect competition is a model rather than a
description of the reality. Also, this formulation is devoid

of the considerations of the spatial distribution of cost
factors and the trade-cff between external and internal
economieg that determine the average cost of the firm.

In response to the question of what determines the achievement of
economies of scale, and thus growth, various factors have been
suggested. A central concept to the studies of the growth of the
firm is the Gibrat's Law of propeortionate effects. This law, in
its simplest and strongest form, states that in an industry the
probability of a given proportionate change in size during agiven
period is the same for all firms regardless of their size at the
beginning of the period.'® However,in most cases it was found out
that, contrary to the law,the initial size influenced the rate of
change in size. Mansfield, for example, found that smaller firms
tended to have higher and more variable growth rates than larger
firms.' Penrose, on the other hand, convincingly argues that the
rate of growth of small firms tend to be lower than that of larger
firms.!? She claims that small firms have competitive handicaps
which hamper their growth in a growing industry. Firms that are
both older and larger im a given industry have competitive
advantages, in terms of internal funds they command and the ease
of obtaining additienal capital at lower rates of interest. Small
firms, on the other hand, face an absolute limit to the amount of
capital they can obtain and have to pay relatively higher rates
of interest, Furthermore, tranining or the managerial skills of the
"non—professicnal” owner-manager of a small firm and in some cases
his lack of ambition to own a big business may result in a lower
rate of growth. Hence, & small establishment is expected to absorb
less than its share of the growth in the market. The apparent
conflict between these assertions suggests that the definitions of
a small firm chat Penrose and Mansfield use are not the same.
Indeed,the smallest size category spectified for industries studied
by Mansfield has a large interval and contains firms that can
hardly be considered small in terms of both assets and employment i
Penrose did not specify the size classes she employed. However,
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using the eight size-class grouping of the County Business
Patterns,?® it may be hypothesized that the rate of growth of
establishments will show an inverted U=shaped distribution with
steep tails. Thus, the size of the firm at the beginning of a
given period appears as a factor that influences its subsequent
growth rate.

As for other factors of growth, it was that innovators (or users
of more advanced production technology) tended to grow more
rapidly than other comparable firms during a given period.? Daly
and Webber stress on experience as a crucial factor that influences
the average costs and the growth of the firm. The experience of
both the management and the labor and the skills obtained from
this experience determine whether a firm moves uvpwards in ordex to
achieve economies of scale.®® In moving to ahigher size category,
a firm will not immediately achiewve all the benefits of its
increased size, until managers and workers accommodate themselves
to the new opportunities. If the firm learns from experience, it
will move to the least cost position within-its cztegory. Thus,
according to Daly and Webber managerial skills and labor quality
merit emphasis in studying the growth of the firm, Other factors,
such as mergers and financial policies, were cited ag factors
contributing to the differemtial rates of firm growth. These
factors, however, do net provide a real leverage for studies of
the growth of the firm, since data on these factors are
netoricusly difficult to find.

One other factor suggested by Daly and Webber may lend itself to
tzsting. The authors asserted that during apericd of strong growth
in a given industry, some of the large number of new or relecating
firmg will be pushed into sub-optimal locations because of the
stiff competition for sites. Firms which locate in the sub-optimal
sites in urgency to benefit from the rapidly expanding market,
will probably enjoy a smaller growth rate during the subsequent
period.? In contrast, the few new or relocating firms during a
stable pericd will enjoy more favorable opportunities in site
selection, Then, these firms may be expected to gain a higher
propertion of employment during the following peried. Accordingly,
the growth rate of a firm becomes a function of its success in
site selectioen,

In an attempt to formulate a similar effect, Ijiri and Simon used
Galileo's law of the inclined plane--that the distance traveled
by a ball rolling down the plane increases with the square of
time~-in explaining the rate of growth of the firm.?* This
formulation was based on the assumption that there is a serial
correlation in the growth rates of individual firms over at least
short time periods, If, by innovation in production or marketing
processes or as an effect of successful management, a firm grows
more rapidly than the other firms in the industry, it is likely
to grow more rapidly than average again in the following period.
This may be due to the carry-over effects of an innovation: a
firm which grew rapidly in a given period retains a greater share
of the market.?® However,these carry-over effects are more likely
when the time period is short and over leonger kime periods the
effects will wear off. Moreover, a contradicting hypothegis based on
the Penrose effect was forwarded by Shen on the effects of growth
in a firm's recent history. Accordingly,an expansion in the number
of employees or output volume during the previous period may
explain why ne growth in a firm's size is observed ia the
subsequent period, while comparable firms grow in size,Z®
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In summary, the treatment of the subject in the literature provides
two interrelated factors in relation to the growth of the firm.
The first one.is the growth rate of the firm versus the average
growth rate of the industry in the previous period. The second is
the type of change (eithexr an increase or a decrease) in the
number of establishments in an industry in response te an overall
change in the employment level of that industry. The remaining
factors that have been mentioned in the literature point to a
stochastic nature of growth in relation to the generally available
information on establishments, Indeed, this is what Daly and
Webber conclude in stating that "the analysis of the growth of
the individual firm...implies a probabilistic base to spatial
change."?’ Accordingly, even though the intensity of continuous
growth varies sipnificantly among different parts of an urban
area, it is expected to display a stochastic character so far as
the locational variables are concerned.

DISCRETE FORMS OF EMPLOYMENT CHANGE

On the discrete side of employment change, we have new,
relocating and defunct establishments. A net change in the
number of establishments is the difference between the sum of
new and in-migrating establishments and the sum of defunce

and out-migrating establishments in a subarea. The main reasomn
for the usval omission of discrete events and the choice of
continuous employment allocation functions in urban models is
the unavailability of data sets that would enable the model-
builder to trace discrete events in time and space. Indeed, a
time~gseries data set which identifies individual establishments
is required in order to trace deaths, births, and in- and out-
migrations. More often than not, the researcher will have to
work with a less detailed (comprehensive) collection of data.

It is more likely to find a serles of crogs-section data,
detailed at the establishment level, which do not identify
individual establishments. With such & data set, a distinction
between defunct and cut-migrating establishments can not be made,
and the same is true for the .distinction comparison and
inmigrating establishments. The theoretical implications of the
first shortcoming is more serious than those of the second ome.
In a comparison of the "industrial prospects” of the different
subareas of a city, a death and an out-migration probably have
different implications, although hoth of them result in loss of
an establishment. A sipnificantly hiph number of deaths may
imply that the subarea is losing favor and is prone to lese more
employment in the following time periods as well. A high number
of out-migrations, however, may indicate (especially in the

case of kentral locaticns) sn environment conducive to the growth
of the existing establishments. An examination of the process of
relocation and of the general characteristics of new, migrating
and defunct establishments sheds some light on the problem,

PROCESS OF RELQCATION AND MIGRATING ESTABLISHMENTS

In this discussion, we first assume a static environment while
examining the factors that give impetus for change in an
establishment's demand for space. The principal internal

impetus for a change in the demand for space comes from the
changes in preduction, marketin;, labor management and financial
policies of the establishment.?® However, the main force behind
the movement of establisments is growth in cutput valume. A typical
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establishment operating at about 90-35 percent of its maximum
capacity uses this buffer capacity when the market for its
product{s) increases. The establishment incurs what Shen calls
"stretching costs'" in making full use of its presently available
resources. >’ Stretching costs depend. on the margin of buffer
capacity in terms of machinery, space and work force. In case

of sustained growth, additional investment in plant and labor is
necessitated involving (again in Shen's terminelogy) “friction
costs". Depending on the existing density of usage of floorspace,
additional machinery and employees require additional floorspace.

Innovation and changes in production techniques are frequently
mentioned as secondary factors for the movement of establishments.
An innovation may result in new products, with a change in
production and floor area requirements. The impact of product or
process changes in terms of space requirements is the largest,
especially when these changes render the existing building
unsuitable.® Vertical expansion at site is becoming less likely
with the use of modern production methods, because they involve
long horizontal production lines. The efficiency of production
and the flow of materials are hampered in multilevel plants and
automated systems such as conveyors and elevators have high
installation and maintainance costs and are inflexible in the
size and weight of items that can be handled.® Consequently,
increased production and changes in production process almost
invariably push for horizontal expansion.

Unavailability of adjacent land for expansion and insufficiency
of labor supply at the present site contribute to the reasons for
relocation. More space for expansion and better plant facilities
emerge as more important motives than labor requirements for
relocation. Surveys of relocated establishments have revealed
these two factors as the principles for relocations. However,
not all establishments in need of more space or more suitable
plants move immediately. There are high costs involved in relocation.

The sale price of plant or equipment tend to be far less than the
present value and the costs of transferring plant and equipment
are prohibitively high in most cases. Furthermore, the network of
suppliers and customers is disrupted by moves. The "inertia" is
overcome when the expected benefits from relecating exceed the
costs. Thus, the establisment moves only when the net gains from
increazed production and/or efficiency cutweigh the friction and
relocation costs.

In an ever—-changing urban environment a host of external factors
as well influence the rate of relocation. Changes im all forms of
transport costs are an obvious and important consideration. Also
of some saliency are the changes in availability of labor, either
through moving away of population or increased competition for
labor caused by new manufacturing or uen-manufacturing uses, Such
new uses also bid the land prices (rents) higher and increase the
congestion level at the present site., Therefore, increases in the
direct and indirect cost factors push for relocation even in the
absence of increased production. In a relatively limited number
of cases, a. decline in the market and a drop in output level

will inecrease the fixed unit costs and establishments move to
smaller premises in order to cut down their costs.

Motivated primarily by land, facility and in scme cases by labor
considerations, the direction of migrations is quite apparent.
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The congested core areas with high land prices and with
concentrations of old facilities emerge as the old sites of
migrating firms, However, the rate of out-migrations may be
expected to fall sharply with digtance from the core——-since lan
price is generally expressed as a negative exponential- function
of distance from the core——and level ¢ff outside central areas..
A survey in the Boston metropolitan ares found that

Fourty-two percent of the sampled core firms and twenty-
nine percent of the sampled suburban firms reported that
they were considering a shift in location. Significantly,
nearly eight-tenths of Boston sampled firms contemplating
a new site were seriously considering locations outside
the city, while only three percent of suburban firms with
plans to move were considering central city sites,®

Despite the high rate of out-migratipns, the core areas receive

a number of migrating firms, Furthermore, not all firms migratin
from the core areas locate in outlying sites: a high percencage

of them choose locations in or near the central areas.

The figure below illustrates the trends observed regarding the
origins and destinationsg of relocating establishments in urban
areas.

cut-migrations
~=— in-migratiens

Distance from the center

Fig. 1 illustrates an average behavior of relocating
establishments concerning their origins and destinations in
urban areas. It ig very plausible that different curves will
emerge when establishments are disaggregated on the bases of
size and employment type. As mentioned earlier, some migratin:
establishments are limited in their movements by labor,
supplier and costomer considerations. In general, it was found
that small firms tend to move shorter distances than do larger
firms.* Thus, the distance.moved is inversely proportionsl to
the inital size of the migrating firm. However, it was also
found that the distance moved by a firm is relatively
independent ¢f the distance of the origin of the move from the
Central Business District.’® This latter point is indicative
of the importance of employment type which may influence the
distance traveled from the oripinal site. The chviously
different locational requirements and the gpatial distributicns
for establishments of different manufacturing industries will
not be dealt with in this paper. It is syfficient for the
purposes of this paper to state that the employment type, as
well as the size and age, of the establishment play a central
role in determining its behavior in relocation.
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NEW AND DEFUNCT ESTABLISHMENTS

A number of factors dictate the rate of entry in an industry and
the new firms display a discernible pattern in terms of both size
and location. The primary force behind entry is the rate of
increase in demand for the producet(s) of the industry. Associated
with this increase ig the expected rate of profitability for a
new establishment. For example, Mansfield found that the entry
rate would increase by 60 percent if am industry's

(expected) profitability doubled.® The rate of entry is
inversely related with the capital requiremerits for a new plant
of the "minimum officient size" in the ihdustry. A comparison

of apparel and steel industries, an oft-stated example, isg
illustrative of the wide differentials in capital rexuirements.
Hence, the rate of births in response to a given rate of
increase in the market is expected to be lower in industries
with high capital requirements, A third and equally important
factor is the nature of the industry with regards the size
distribution of the existing establishments.” Presence of
well-established large firms, which cften indicates the
non~competitive nature of the industry, will tend to reduce

the rate of entry. This reciprocity is better understcod when
the overall characters of new establishments are considered.

A typical new establishment, unless it is a branch of an already
established firm, tends te fall in the lower size categories of
an industry. As it would be expected, size and chesen location
show a close relationship in the case of new establishments.
Cameron, for example, found that of the 526 new establishments
locating in Clydeside, England between 1958 and 1968, about 79
percent had 49 employees and less and about 61 percent had 24
employees or less. In terms of location, 55 percent of these
establigshments chose sitee in the central city and 45 percent
located in the outlying areas.’® Significantly,the average number
of employees per establishment locating in the central city was 28
as opposed to 106 in the cutlying areas. Though this distribution
wag not controlled for industry type, it shows a clear difference
in the locational decisions of small versus large establishments.
The attraction of the central city for new establishments is more
striking when it is considered that the central city lost 560
establishments between 1958 and 1968 through deaths and out-
migrations,®® Thus, the central city of Clydeside witnessed a
higher concentration of defunct firms: about 70 percent of total
deaths took place in the central city. It is seen here that high
rates of deaths and births of the typically small center city
establishments tend to counter—balance each other and that the
marginal trends are not reflected by the net change figures.

The task of predicting the rates of deaths and births (expressed
as the proportion of either the base year total number of
estahlishments or employees in an industry) is still a very
challenging issue. Emphasis on this point is justified by the
hypothesis that there exists a significant relationship between
the rate of discrete events in an industry and the degree of
change in its location pattern. Rate of discrete events is
defined as the sum births, deaths and migrations of establishments
during a perlod, divided by the base year total number of
establishmenrts in a given industry. Empirical findings point to
a strong relationship between the rate of discrete events and
the degree of stability in location pattern. An examination of
twenty two-digit manufacturing industries in the Minneapolis-St.
Paul metropelitan area yielded a correlation coefficient of
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-0.848 (significant at 0.001 level) between these two variables,
indicating that changes in location pattern tend to increase
with increasing rates of discrete events."!

An obvious question in this context is whether the rate of
digerete events is related to the rate of change either in
citywide employment or establishment totals. However, analysis
of data on the Twin Cities area demonstrated no significant
relationship along this line, In the first place, there was no
disgernible relationship between the rate of citywide employment
change and stability of location pattern. As expected, the rate
of discrete events appeared to be unrelated to the rate of
citywide employment change. Similarly,no significant relationship
emerged between the rate of change of employment and _
establishments. Furthermore, for some industries, an increase
(decrease) in total employment corregponded to a decrease
(increase) in total number of establishments.

Further analysis of the Twin Cities data, on the other hand,
revealed some helpful insights. It was found that the changes in
the size distribution of establishments of an industry during a
given time period directly influenced the changes in the location
of employment.More specifically,two interrelated:findings emerged
from the analysis.First, the changes in the location of an industry
were found to be determined mostly by the locational decisions of
medivm-sized establishments in that industry. Perhaps, this point
needs some clarification., As pointied out before, the decisions of
small and typically cemnter city establishments tend to counter-
balance each other, i.e., deaths, births and relocations of these
establishments occur in the same general area. Also due to the
small number of emplovees involved in such decisioms, the net
employment change caused by the movements of small establishments
is usually less important. As for the large establishments in

an industry, they are rather immobile in character and the
probabilities of a death or a birth of a large establishment

are rather insignificant. Hence, it is not surprising that much
of the mobility of employment was attributable to the movements
of medium-sized establishments in the Twin Cities area.*! This
finding emphasizes the need for developing a Wethod for
predicting the future changes in the size composition of
establishments. The existing attempts which generally employ
stochastic formulations are either too crude and/or they entail
some stringent assumptions,™ The second finding concerned the
general tendencies in the locational decisions of different

sized establishments. In the case of the central areas, it
appeared that the increases in the number of establishments in
the lower size—#ategories were caused by births, whereas
increases in the higher size—categorles were most likely to be
caused by the growth of the existing establishmentes. Similarly,

a decrease in the lower size classes was attributable more to
deaths than to outmigrations. A decrease in the higher size
classes was more likely to occur in out-migrations, since-—as
mentioned earlier~- the probability of death for large
establishments is rather samll.

CONCLUSION

As stated at the outset, the purpose of this paper was to
discuss some selected aspects of the process of intra—urban
manufacturing location. In this paper, the observed tendencies




TINTRAURBAN LOCATIONAL PROCESS

133

in the gpatial behavior of manufacturing establishments were
elaborated, rather than capitalizing on the normative statements

of location theories.

This departure from the traditional location theory approaches
may be defended on several grounds. First, the stringent
assumptions en the omniscience and rationality of the decision
maker do not closely represent the reality. Not ounly do the
spatial distributions of cost factors usually present a set:

of equally "acceptable" sites rather than an easily discernible
global optimum, but also the decision maker, when faced with a
large number of potential sites, displays a satisficing attitude.
Furthermore, the overemphasis on the transport costs, which is
largely unfounded in the case of intraurban location decisiens,
tends to overlook other cost and revenue considerations. The
shortcomings of leocation theory in this context appear as
oversimplifications which may produce misleading results.

A second consideration is even more important, .at least, from
the planning point of view, Being a future-oriented effort,
planning must be preceded by a successful projection of the

land use pattern. On the other hand, location theory provides,

at best, only a partial explanation of the location pattern and
is ill-equipped to deal with the changes in the location pattern.

Ag explained in the earlier discussious regarding the deficiency
of cross section data, the cumulative nature of location deeisious
greatly decreases the explanatory power of the traditional location
theory formulations. By the same roken, problems persist in the
transition from the theory of the firm to the "average" behavior
demonstrated by the decision making units in the urban area.

There is a considersble gap between the theory advanced for the
single firm and the largely unorganized body of knowledge that
presently directs the locatlon studies.

These problems are further aggrevated when the changes in the
location pattern are considered. A general tendency —-either
explicit or implieit—— in the location theory appreaches is to
attribute the changes in the location pattern to either the
changes in the urban enviromment or to the changes in the
industrial mix of the area. The presently available examples of
such approaches are characterized by the lack of scope to account
for growth and decline subsequent to location amnd for the inertial
effects of present location on the potential new sites of the
relocating establishment. By differentiating between the components
of employment change and the distinct behaviors associated with
each type of decisions, a model may be constructed which promises
to be theoretically more scound and empirically more useful to
uncover the dynamics underlying locational processes.

In concluding this paper, it is in order te evaluate the
suitability and the potential usefulness of the described approach
in studying the locational behavior of manufacturing establishments

within the major Turkish cities. We first consider the suitability

of the approach. This task requires, in the first place, a
reconsideration of the relevant premises of the described approach
and an investigation of their validity for Turkey. A premise was
that intraurban location influences significantly the costs and
receipts of a manufacturing establishment. It was stated that not
all locational factors which influence the costs and revenues are
uniformly distributed over an urban area. Consequently, the
existing and future location patterns exhibited by manufacturing
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industries will be significantly different from a uniform or a
random distribution, This contentien is supported by mere
observation, for example, of the concentrations of
establishments of furniture industry in Ankara and of printing
and publishing industry in Istanbul. Such concentrations in
location pattern are unquestionably different from a pattern
expected with a uniform or a random distribution. These and
numerous other examples of comcentrations of industries withic
the Turkish urban areas may reflect the presence of important
economies in location. Alternatively, the presence of such

43, Horatr BALAMIR of City Planning eoncentrations may be attributed to the limitations dictated
Deparcment, METD raised this and . - _— ‘. P

scme Of Che other guestions deskt by zoning oFd%nances .eltbef negative or p031t1veh3or by the
with in this context. spatially limited availability of infrastructure.” The later

approach, gemerally called the "physical constraint argument"
has the basic thesis that the requirements for certain natural
resources (e.g.water) or facilities (e,g.railroad) and zoning
ordinances so constrain their locational possibility that
concentrations of manufacturing establishments are actually
involuntary and should not be attributed to economies of
location, While this argument is valid for some industries in
industrizlized countries and may conceivably be valid for some
industries in Turkey, there is neither an empirical evidence
nor a theoretical justification to generalize it for all
industries and urban areas. Referring back to the example
mentioned above, the physical constraint arpument cannot
account for the concentration of printing and publishing
establishments in Cagaloflu, Istagnbul. The same is true for
the concentrations of non-nuisanie industries in the Turkish
urban areas.

It may be claimed, even in the absence of an empirical study,that
intraurban location does carry important cost and revenue
implications for manufacturing establishments in Turkey. It may
also be stated rhat intraurban lecation in Turkey is not solely
determined by zening crdinances or by availability of infrastructure
and that external economies--either localization or urbanization
economies—-play a role of varying significance in the locational
behavior of different industries. Otherwise,one could assume that
city planning authorities have highly powerful means teo control
manufacturing development and can esasily and effectively exercise
such control. This is indeed an oversimplified view &f the problem,
since it takes into account neither the digtinet locational
requirements of different industries nor unplanned manufacturing
developments which are widely observed in Turkey.

Another question that may be raigsed in relation to the validityof
this approach is concerned with the presence of a well-established
public sector in Turkish industry. One underlying assumption may
be that the locational behavior of public sector establishments are
inherently different from those of private sector establishments,
since the former perform public services and do not seek profit
maximization. Although the sole motive for public sector
establishments is not profit-maximization, they, all other things
being equal, seek optimal (sub-optimal) locations to decrease
their costs or to increase their profitability. However, the main
difference is not due to the emphasis placed onprofit maximization.
Public sector establishments are typically large establighments,
the locational decisions of which are determined by political as
well as economic considerations. Usually,they are not constrained
by infrastructure and zoning limitaticns and can create the
facilities necessary for operation and even arrange for alterations
in master plans. Any establishiient, whether publicly or privately
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owned, which possesses these characteristics 1s a "unique locator"
and should be subjected to a different treatment in location
studies. This is actually the approach adopted in several medels,

44. See for exauple the subroutine where a steel mill or a car Factory —whether public or private- is
that allocates "unique locators im: _ - F . " .

Jobs, Pepple and Land: BASS, Berkeley: consldeFed a‘ unique locator” and treated in a separate

CREVE, lmiveraity of California, 1968. subroutine.

There are obviously crucial differences between the economic and
pelitical structures of a typical industrialized Western country
and Turkey. However, unless the concrete congseqences of these
dissimilarities in connection with the economics of urban areas
and especially the locational behavior of manufacturing
establishments in Turkey are clearly identified, mere referrals
to certain well-known yet loosely defined macro-level disparities
do not rule out the validity of this approach.it is very plausible
that in a Turkish urben area where a considerable portien of
manufacturing activity of limited industrial differentiation is
represented by traditionmally owned and operated small
establishments, the locatiomal f£actors that govern the

"average" spatial behavior will be significantly different

from those factors that determine the location pattern in an
highly industrialized country with larger, differentiated and
modern enterprises. Nevertheless, the location pattern, as

well as the changes in it, are determined by the four types

of decisions explained above. In this sense, the approach
described in this paper may provide a useful framework and
recognition of these distinct types of behavior may greatly
facilitate the efforts to analyze, project and contrel the location
of manufacturing activity in the Turkish urban centers.Furthermore
it may be stated that the relative importances of the different
components of change will vary from one urban area to the next, as
well as From one industry to another.It is plausible that in those
urban centers witnessing relatively recent manufacturing
development births and locationally static growth will account
for most of employment change, whereas in the old and land-
scarce centers with a history of manufacturing activity all

forme of employment change will have an impact on the changes

in the location pattern.

This approach may be instrumantal in isolating the factors that
are important for the existing operations and those attracting new
estahiishments Into a location.More concretely,it points to some
central issues what should be investigated specifically for Turkey.
One such issue concerns the presence of a spatial regularity in
locationally static growth and decline in employment levels and
whether significant correlation exists between the spatial
distributions of continuocus and discrete forms of employment
change. The reasons behind ceoncentrations in central as opposed
to non-central locations and dispersed patterns of intraurban
location will enligthen the structure of locational decisions.
Similarly, it is important to know whether manufacturing
establishments in different industries and size-classes display
distinct locational behaviors and whether spatial regulariries
exist in terms of inter and intraindustry distributions of
establishments. These and similar other questions will be
instrumental in detarmining the impact of locational factors on
the spatial behavior of existing and new establishments of
different industries and sizes. '

The discussiens in this paper emphasize the vital need for data,
in that the success of location studies and planning efforts is
limited, in the first place, by the quality of available data
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on the spatial behavier of manufacturing establishments. As
suggested in the discussions, in order to study the processes
of location and change, time—series data are needed, which
should be disaggregated at the establishment level and detailed
al least by two-digit industries and small geographical areas.
Identification of individual establishments is essential in
order to trace their movements in time and space. The
advancement of the knowledge on the spatial behavior of
manufacturing industries and the effectiveness of city planning
practices in Turkey very much depend on the development of
data. and book-keeping systems.

KENTSEL ORUNTUDEKI YER SECiM SURECI VE
URETIM KURULUSLARININ MEKANSAL DAVRANISLARI

HZET

Belli bir sanayilegme diizeyine ulagmig veya sanayilesmekte clan
iilkelerde, imalat sanayii &zellikle biiyiik kentlerin biiyiimesinde
nemli rol oynar. Bu rol sadece yaratilan ig olanaklarinin hacmi
nedeni ile defil, ayny anda kentsel yerlegme Griintisiini
(location pattern) belirlemek ydoiinden de tnemlidir. Imalac
sanayii kuruluglarinin diger kullaniglarla iligkileri, niifusun
ve diger ekonemik kuruluslarin kentsel alanlar iginde
dagilimlariny da etkiler.

Kent planlamasi, imalat kuruluglari ig¢in ayrilan alanlarda disgsal
yararlari (external economles) temin yoluyla mevcut endiistrinin
gelismesine yardimci olmak; endiistri kuruluglarinin g¢evre
iizerindeki olumsuz etkilerini en aza indirmek amaglarimi igerir,
Bu amag¢lara hizmet edebilmek igin imalat sanayinde yer segimi
kararlarinin anlagilmasi ve kestirilebilmesi kaginilmaz
zorunluluktur. Imalat sektériiniin, konut, ticaret ve servis
sektbrleri ile mekan iginde iligkileri g#z &niine alindifinda,
imalat kuruluglarinin yer segimi kararlarinin kent planlama
pratifi yéniinden 8nemi ortaya ¢ikar.

Diger taraftan, kentsel alanlarda imalat sanayi kuruluglarinin
mekanszl davraniglari hakkindaki bilgi ¢opunlukla biitiinlegmemis
varsayimlar ve gdrgil (empirical} galigmalar halindedir.
Modelleme atilimlar: ise yetersiz ve gbreli olarak geri bir
agamadir. Bu duruma sebep olarak 1940 lara kadar geligsmig llke
kentlerinde imalat kuruluglarinin mekan boyutu iginde duragan
(static) nitelikleri g@sterilebilir. Ancak, #Hzellikle son otuz
v1l igerisinde, ulagim teknolojisindeki agama, imalat dallarinda
gesitlenme, iiretim tekmolojisindeki defigme, niifus devinimi gibi
etkenler sonucu, imalat sanayinde yerlegme Srintiisi Snemli
depigiklikler gdstermig wve dikkat verilmesi gereken bir sorun
olmugtur.

Yer segimi kuramlarinin kentsel alanlarda yer segimi kararlara
ve yverlegme dokusundaki defigmeler konularinda yetersizligi,
soruna yeni ag¢ilardan bakma zorunlulugu getirmektedir. Bu yazida
amag¢, kentsel alanlarda yer se¢iml ve yerlesme dokusunda degi--
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siireglerini incelemek ve modelleme ujraglarina 1sik tutabilecek
bir secenegin tartigmasinl yapmaktir,

Bu ama¢ ¢ergevesinde kabul edilen ana yaklagim, kentsel alanlarda
ig verlerinin degil, ig yerlerindeki degigmelerin mekansal
dagilimina agirlik vermektir. Olgu bu agidan incelendiginde,
kentsel alanlarda imalat ig yeri dag:limini etkileyen d48rt ayry
karar tiirii ortaya g¢ikmaktadir. Bunlar: yeni bir kurulug igin yer
secimi (birth}; meveut bir kurulugu kapatma fdeath); mevcut bir
kurulugun kent iginde yerini defigstirme (relocaftion-migration);
mevcut bir kurulugun verini defiigtirmeden istibhdam veya tiretim
hacminin kisilmas: veya arttirilmasi (locationally static change)
kararlaridir. Ilk li¢ karar tlird mekanda atlamalara, kesikli
(discrete) degigmelere,dBrdiincl karar tiirii ise slirekli{continuous)
defigmelere neden olmaktadir. Kentsel alanlarda igyeri dagiliminar
depgisme slirecini etkileyen bu d&rt ayr: karar tiirii, ver segimi
agisindan defisik davranigsal yapilari vansitirlar ve defisik
etken gruplari tarafindan belirlenmektedirler.

Bu yazinin yer se¢imi kuraminin geleneksel yaklagimlarindan
ayrilmasi delisik agilardan savunulabilinir. Bu yazida kabul
edilen yaklagim, yer secimi ve yerlegme dokusu olgularini birer
slireg olarak ele alma olanafini saglamak yoniinden yer segimi
kuramlarinin tek kurulug igin geligtirilmig diizglisel fnormative)
tnermelerinden daha vararly olmaktader. Tanimlanan siireg
kavraminin kuramsal y@nden kapsamli ve deoyurucu olmasi yaninda,
yazar tarafindan Minneapolis~St.Paul metropelitan alanina
uygulanmas: gdrgiil ydniinden bagarili sonuglar vermigtir. Adi
gecen kentsel alan ile Tlirkiye'deki biiyilik kentler arasindaki
belirli yapisal de@igiklikler agisindan, bu yaklagimin Tiirkiye
igin gegerlilifi ve yarari sorulari vardir. Bu sorular yazinin
sonug boliiminde ele alimmaktadir. 1leri siiriilen sav, yer segimi
kararlarini etkileyen etmenlerin Gzellikler pgdsterebilmesine
kargin, yerlegme dokusundaki defigmeler ad:r gegen karar
tiirlerinin bir iglevi olarak ele alinabilecegidir.
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