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Abstract:

Empirical studies on the economic base multiplier concept have been highly limited in their spatial
scope. The aim of this research is to provide new insights into the study of base multipliers by
examining their spatial distribution over space. Base multipliers pertaining to the 923 districts in
Turkey, varying between 1,268 and 807,934 in population, are estimated for the year 2000 using
aggregate level data. The minimum requirements method is applied following the altering
samples approach. The base multiplier estimates are normally distributed and vary between
1.229 and 4.883, with a mean of 2.269. In order to assess whether the districts with similar base
multipliers form clusters, two widely used tools of spatial autocorrelation is applied: (1) Moran’s |
index and (2) Getis and Ord analysis. The results show that the base multipliers form clusters of
high and low values. They are neither randomly nor uniformly distributed over space, and the
results are statistically significant at the 0.05 level. The results confirm that high base multipliers
cluster in and around higher order central places

Keywords: Economic base theory, economic base multiplier, minimum requirements, spatial
autocorrelation.

Introduction

The economic base theory is one of the oldest and most durable theories of
regional growth with roots dating back to the 1900’s (Krikelas, 1992). The
economic base concept has appeared as a potential theory in the early
1920’s to explain regional growth. By 1950, the quantitative techniques
derived from the economic base theory have become the primary tools for
regional planning (Krikelas, 1992), and have remained as a standard tool in
regional research, because of its simple logic and easily obtainable data
requirements (Gibson and Worden, 1981).

The economic base theory has two central assertions. The first assertion is
that the total regional or urban economic activity can be partitioned into two
distinct components, basic and non-basic (Lee, 1973; Ayeni, 1979;
Oppenheim, 1980; Foot, 1981; Klosterman, 1990; Kaiser et. al., 1995;
Krikelas, 1992). A portion of the economic activity in a city is generated and



supported by non-local demand. However, the local population supported by
this non-local demand also needs goods and services (Alexander, 1954).
This dual structure of the economic activities is first observed by Werner
Sombart, a German sociologist (Krumme, 1968; Krikelas, 1992). According
to Sombart (1916), there are two positions or occupations in the city, primary
and secondary. In another early work, Aurousseau (1921) states that the
primary occupations are the ones that are concerned directly with the
functions of the city; whereas, the secondary occupations supply the local
needs of people engaged in these primary occupations. The conventional
terms in the literature for these two type of economic activities are basic (or
export), b, and non-basic (or local), n, and the total employment in a city or
region, e, is:

e=b+n. (1)

The basic sectors are export-oriented and dependent on factors external to
the local economy. Whereas, the non-basic economic sectors include goods
and services consumed by locally within the region. These sectors are highly
dependent on the local economic conditions (Lee, 1973; Foot, 1981;
Klosterman, 1990; Wang and vom Hofe, 2007).

The second assertion of the economic base theory is that the economic
growth is generated by the basic sectors. Krikelas (1992) points out that this
assertion is based on the early work of Weimer and Hoyt (1939), Principles
of Urban Real Estate. Weimer and Hoyt (1939) distinguish between urban
growth and service industries and claim that a region’s growth potential is
dependent on its growth industries. Tiebout (1956) states that the export
activities are necessary and sufficient for economic growth. However,
without the ability to develop local activities parallel to the developments in
the basic sectors, the economic growth would be limited by the increasing
costs (Tiebout, 1956). Weiss and Gooding (1968) are the first to introduce a
multisectoral base model arguing that there can be more than one basic
industry in a region.

The economic base multiplier is the quantitative measure of this second
assertion and denotes the number of total employment generated by one
basic employment. According to Lane (1966), the concept of base multiplier
is first developed by Kahn (1931) as an analytical tool in economics, as the
ratio of total employment to basic employment. The base multiplier, by
definition, includes the basic employment that generates the total
employment. For example, in a settlement with base multiplier of 2.36,
suggests that an additional basic employment will generate 1.36 non-basic,
or local, employment adding up to a total employment of 2.36. The economic
base multiplier, B, is simply:

- €
'B_b' )

The base multiplier, by definition, includes the basic employment that
generates the total employment. For example, a settlement with a base
multiplier of 2.36 suggests that an additional basic employment will generate
1.36 non-basic, or local, employment adding up to a total employment of
2.36. An alternative measure to the base multiplier is the basic and non-
basic ratio (b/n), indicating the ratio of basic employment to non-basic
employment (Alexander, 1954), and by definition:
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b/n=4-1. 3)

Krugman (1991) points out that space occupies a very small part in standard
economic analysis, and suggests incorporation of traditional models and
techniques derived from theoretical industrial organization with economic
geography. Applied research on the economic base multiplier concept is no
exemption. The empirical studies have been highly limited in their spatial
scope. Richardson and Gordon (1978) point out that regional multipliers
have lost their popularity because of their lack of spatial dimension.

In his extensive review of literature on base multipliers, Richardson (1985)
states that multipliers are regarded to be occurring in a spaceless economy;
however, multipliers are not uniformly distributed over the space. Alexander
(1954) outlines the probable areas of further research on the concept of
basic and non-basic employment. He concludes that whether the base
multipliers vary with the location of settlement is one of the remaining
questions to further the understanding of cities. The spatial distribution of
base multipliers has since been largely neglected in recent studies as well.

The goal of this research is to provide new insights into the study of base
multipliers by examining their spatial distribution over space. More
specifically, do the settlements with similar base multipliers form clusters or
are they uniformly distributed over space? The remainder of the paper is
organized as follows. Section 2 consists of a literature review. Section 3
presents methodology. Data sources and processing are described in
Section 4. The results are presented in Section 5, and Section 6 concludes
the paper.

Literature review

A review of literature on the empirical study of economic base multipliers
reveal that the estimates vary in size and range, depending on the method
and the level of aggregation of the data used. The first reported empirical
study pertaining to the economic theory is Sombart's analysis of Berlin
published in 1927. Using 1907 data and relying on personal judgment,
Sompart estimates basic and non-basic employment in Berlin and the
reported economic base multiplier as 2.07 (Krumme, 1968; Krikelas, 1992).
Hartshorne’s (1936) work is another early attempt to quantify the basic and
non-basic components in urban economies. He argues that 10% of the total
population employed in manufacturing in the U.S. cities, is non-basic, which
is equal to a base multiplier of 1.11. Another notable early empirical analysis
is held and published by Fortune Magazine in 1938. Using data on the
circulation of money into, through, and out of Oskaloosa, lowa, U.S., the
estimated multiplier is 2.54 (Alexander, 1954). Similarly, Moore (1975)
reports trade multipliers using the amount local income resulting from one
unit of income generated by regional exports, instead of employment data.

Gibson and Worden (1981) review estimation methods and estimate the
base multipliers for 20 Arizona, U.S., communities ranging in population from
1,838 to 15,000 betweenl1976 and1978. They report that the economic base
multiplier estimates vary between 1.13 and 1.68 using the benchmark
complete survey method; 1.46 and 11.59 for the location quotient method;
and 1.20 to 1.69 for the minimum requirements method. Bloomquist (1988)
estimates base multiplier for 315 metropolitan statistical areas in the U.S.
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The estimates using location quotient method and 1982 data vary between
1.30 and 4.48; and between 1.80 and 4.42 using Moore’s (1975) minimum
requirements regression method and 1980 data. Mulligan and Gibson (1984)
use 1975 and 1982 data for 21 southwestern U.S. communities, and
estimate base multipliers using regression-based methods. The estimates
vary between 1.00 and 2.2, as a function of population.

The base multiplier estimations in the literature vary not only by method, but
also by the level of aggregation of the data used. Using location quotient
with modifications, Isserman (1977) show that the base multiplier estimates
increase with increasing level of aggregation. He argues that less exports
and less basic employment can be identified with more aggregate data. For
example, the reported estimate for Georgia, U.S., is 19.01 using division
level data, and 4.84 using four-digit SIC code level data (Isserman, 1977).

Despite the studies varying in method and level of aggregation of the data
used, the spatial dimension of the base multiplier has long been neglected in
empirical studies on economic base multipliers. A limited nhumber of studies
including Parr et. al. (1975), Horn and Prescott (1978), Mulligan (1979),
Suares-Villa (1980), and Thompson (1982) propose models integrating
elements of economic base theory and central place theory. The empirical
results support that the aggregate economic base multipliers are higher for
higher order central places (Parr et. al., 1975; Prescott, 1978; Mulligan,
1979; Suares-Villa, 1980). However, using disaggregated data, Thompson
(1982) reports no significant difference between multipliers of various order
centers.

Methodology

There are at least six widely used methods to measure economic base: (1)
assignment or assumption, (2) survey based methods, (3) location quotient
method, (4) minimum requirements method, (5) regression using time-series
data, and (6) regression using export share data (Richardson, 1985). Gibson
and Worden (1981) suggest that the complete census survey method based
on survey-derived employment and revenue data is the most satisfying
method to estimate base multipliers. However, it is time-consuming and
expensive (Gibson and Worden, 1981). Location quotient method and
minimum requirements method are the two extensively applied techniques in
the absence of survey data or trade flow data (Richardson 1985). Due to
data limitations, these two indirect estimation techniques are considered in
this study.

Developed by Weimer and Hoyt (1939), the location quotient method
compares of the concentration of economic activity at the city level to the
one at the country level to distinguish basic and non-basic activities. Initiated
by Ullman and Dacey (1960), the minimum requirements technique
estimates the exports as the amount of regions economic activity that
exceeds the minimum amount required to supply local needs. The minimum
amount required to supply local needs is defined as the smallest proportion
of the total activity in other settlements of similar size (Greytak, 1969).

A number of studies have compared these two most widely used techniques.
Greytak (1969) evaluates the magnitude of estimation error associated with
these two techniques. Using 1963 data for 7 regions in the U.S., Greytak
(1969) reports lower root mean square errors for the estimates of the
minimum requirements technique compared to those of the location quotient
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technique. Gibson and Worden (1981) argue that the location quotient
technique fails to generate viable estimates for base multipliers. Using data
for 20 Arizona, U.S. communities pertaining to 1976-1978, they report much
higher multiplier estimates than multipliers produced by other methods.
Isserman (1980) and Krikelas (1992) argue that the location technique tend
to underestimate the level of basic employment causing an upward bias in
base multiplier estimates. Mulligan (2008) reports that the base multipliers
estimate for the 200 non-metropolitan southwestern U.S. communities, using
data for 1980-2000 and minimum requirements technique, are more
accurate, compared to the location quotient estimates. Gibson and Worden
(1981) conclude that the minimum requirements technique is far more
satisfactory in estimating base multipliers compared to the location quotient.
They argue that the poor location quotient results stem from the use of
highly aggregated census data (Gibson and Worden, 1981). The available
employment data used in this study is highly aggregated and the minimum
requirements technique is thus selected to derive economic base multipliers.
As stated by Moore (1975), this method is inexpensive, fast and reasonably
accurate.

In the minimum requirements method, the amount of employment greater
than the minimum percentage of employment required in different sectors to
maintain the viability of a settlement is defined as the excess employment.
This excess employment in each sector approximates the basic employment
(Ullman and Dacey, 1960). There have been different approaches in
empirical estimation of the Ullman and Dacey’s original model (Klosterman,
1990). In the original model by Ullman and Dacey (1960) and followed by
Moore (1975), cities are first grouped with respect to their population. The
minimum shares of employment are then calculated within these constant
groups, where the benchmark cities for each sector are identified for each
sector in each group. However, this approach results in a very limited
variation in the magnitudes of base multipliers (Mulligan, 2008). A second
approach utilizes the minimum shares equation introduced by Ullman and
Dacey (1960) and Moore (1975) and further developed by Moore and
Jacobsen (1984).

A third approach to the minimum requirements method, which is chosen in
this study, follows Ullman and Dacey (1960). However, this approach uses
an altering sample of cities for each city under consideration, instead of a
constant group. The minimum shares for each sector are identified within
these samples separately for each city (Klosterman, 1990). The altering
samples of cities are generated for each settlement using cities that are
similar in size and structure to the city in question. This approach is well
consistent with Ullman and Dacey’s (1960) main idea that suggests the
comparison of cities with similar size and structure to derive excess
employment. Although computationally more intensive, this approach allows
a more direct comparison between the settlement under question and the
reference settlements as the benchmark economies are dynamic and unique
for each settlement. It thus produces a plausible degree of variation in the
base multipliers, which is required for spatial analysis.

The minimum share of employment in sector i, s;, considering settlements 1,
2, ...,n, in a sample of n number of similar-sized settlements can be written
as:

(4)

€ &, &
e e e’
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where, the number of basic employment in sector i is by definition (Ullman
and Dacey, 1960):

_[s
b =|2-5 |*e.
.{e s}e (5)

The number of total basic employment, b, in a urban area with k number of
sectors is then:

b=>h. (6)

The base multipliers are then derived using Equation 2. In order to examine
the spatial distribution of these multipliers over space, and assess whether
the settlements with similar base multipliers form clusters or they are
uniformly or randomly distributed over space, two widely used tools of spatial
autocorrelation is applied: (1) Moran’s | index and (2) Getis and Ord
analysis.

Spatial autocorrelation is concerned with the degree to which points are
similar to neighboring points in terms of a given attribute. Developed by
Moran (1948, 1950), Moran’s | index, has been one of the most popular
indices for measuring spatial autocorrelation. It integrates the two measures
for attribute similarity and locational proximity into a single index (Lee and
Wong, 2005):

‘#' ()

where, ¢; is a measure of attribute similarity between points i and j; w; is a
measure of proximity between points i and j; s is the sample variance; and n
is the number of points in the sample with:

¢ = (% =X)(X; —=X), (8)
1

W, = w. =0),

I (w; =0) )

and
C _o\2

o ;(& X) | (10

n

where, x; is the value of attribute for point i; X is the attribute sample mean;
dj is the distance between points i and j; and a is the distance-decay
parameter. For statistical inference, Moran’s | index is compared to an
expected value, E(l):
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E(l) = (-1)/(n-1), (11)

where, | > E(I) indicates a clustered pattern with high attribute similarity; | <
E(l) indicates a uniform or dispersed pattern with low attribute similarity; and
| = E(I) indicates a random pattern (Lee ve Wong, 2005). For hypothesis
testing, the z-test is applied under the null hypothesis of no spatial
autocorrelation or no clustering of similar values. A positive z-statistics over
the critical value indicates cluster formation with similar attribute values, and
negative z-statistics over the critical value indicates a uniform or dispersed
pattern (Fingleton, 2007). However, Moran’s | index does not detect the
presence of multiple clusters or give any information on the location of these
clusters.

Getis-Ord local statistics, introduced in Getis and Ord (1992) and further
developed in Ord and Getis (1995), are used to test the presence of clusters
with high or low values of base multipliers. The standardized statistic for
point i, Gi*(d), is:

2w, (d)x; ~W'X

G (d)=—1= . Coan, 12
sy(nS;) -W?)/(n-1)

where,

W' =>"w, (d), (13)
=1

and

S =) w, (14)
=1

where, w;(d) is a symmetric zero/one spatial weight matrix with ones for
points that are within a threshold distance of d (including w; = 1), and zeros
otherwise; x; is the value of attribute for point j; X is the attribute sample
mean; and s® is the attribute sample variance (Ord and Getis, 1995).
Statistical inference is straightforward as the G*(d) statistics is a z-statistic.

Data sources and processing

The data used in the study pertain to 923 districts in Turkey by the year
2000. The employment data is drawn from the 2000 Census of Population,
conducted and published by the Turkish Statistical Institute, Turkstat. The
2000 Population Census was carried out in one day by application of a
curfew, and the questionnaires are completed through face-to-face
interviews (TURKSTAT, 2003). The employment data at the district is
available for 10 major sectors. Table 1 presents these sectors and the
descriptive statistics for them and urban population for the 923 districts in the
sample.
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Table 1. Descriptive statistics for employment and urban population (n = 923)

Min. Max. Mean Std. Dev
Sector
Agrlcul_turc_e, hunting, forestry, 6 6.335 507 641
and fishing
Mining and quarrying 0 4,949 55 243
Manufacturing industry 2 99,512 2,930 9,296
Electricity, gas, and water 0 2,729 84 219
Construction 2 16,823 932 2,115
Wholesale and retail trade, 7 54.359 2201 6,070
restaurants, and hotels
Transport, communication, 4 16,600 738 1,978
and storage
Finance, insurance, real
estate, and business 0 42,753 781 2,961
services
Community, social, and 93 139,814 3,000 9,576
personal services
Other 0 1,843 28 89
Total Employment 188 279,573 12,347 30,168
Urban Population 1,268 807,934 48,417 106,22

The districts in the sample vary between 1,268 and 807,934 in population,
with a mean of 48,417. The total employment varies between 188 and
279,573 with a mean of 12,347 (Table 1).

The available data at the district level, which is appropriate for spatial
analysis offering a larger spatial sample compared to the city level data, is
highly aggregated. Thus, following Gibson and Worden (1981), the base
multipliers are computed using the minimum requirements approach. As
mentioned in the methodology section, there are various approaches in
applying this technique. The approach chosen here is based on the altering
samples of cities, instead of constant groups. Although this approach is
computationally more intensive, it produces a plausible degree of variation in
the base multipliers.

As described in Klosterman (1990), the minimum shares for each sector are
identified within the samples of a constant size in this approach. Here, the
altering samples of districts of size 5 are consecutively formed for each
district in question (n=5 in Equation 4). The sample sizes of 7, 9, and 11 are
also considered. However, the obtained degree of variation in the base
multiplier estimates is not satisfactory. As a result, each sample includes the
district in question, with four additional districts that have the closest number
of employment. Two of these four districts have higher number of
employment and the other two lower. This is achieved by sorting the data
with respect to the employment size and calculating the minimum shares,
basic employment and base multipliers consecutively for each district in the
sample using Equations 4-6 and 2, respectively.

Results

Table 2 presents the descriptive statistics for the estimated base multipliers
derived for the 923 districts in the sample. The base multiplier estimates vary
between 1.229 and 4.883, with a mean of 2.269.
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Table 2: Descriptive statistics for the base multiplier estimates (n = 923)
Min. | Maks. | Mean | Std. Dev. Skewness | Kurtosis

Base multiplier 1.229 | 4.883 | 2.269 0.608 1.212 2.019

The histogram for the base multiplier estimates is presented in Figure 1. The
distribution has a slightly longer right tail compared to normal distribution,
with a skewness of 1.212 and a kurtosis of 2.019. However, the distortions
are not significant (Figure 2), and it is concluded that the base multipliers are
normally distributed. Figure 1 shows the histogram for the base multipliers.
The spatial distribution of base multiplier estimates are presented in Figure
2.
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Figure 1. Histogram for the base multiplier estimates with normal curve (n=923)
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Figure 2. Spatial distribution of base multiplier estimates (n=923)
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Following Lee and Wong (2005), the distance decay parameter in Equation
9 is set to 1 and Moran’s | index is calculated as 0.1679 for the sample,
using Equations 7-10. The expected value of the index is -0.0011 (Equation
11), and | > E(l) indicates a clustered pattern of districts with similar base
multiplier estimates. The null-hypothesis suggesting that the base multipliers
are randomly distributed over space is rejected. This result is statistically
significant at the 0.01 level with a z-statistic of 9.513.

In order to detect the locations of clusters with high and low values of base
multipliers, the standardized Getis-Ord (1992; 1995) local statistics, Gi*(d),
are derived for each district setting the threshold distance to 100 kilometers,
and using equations 12-14, respectively . Table 3 presents the descriptive
statistics for the Getis-Ord local statistics for all districts in the sample. The
statistics vary between -3.187 and 4.731, with a mean of 0.120. The positive
values indicate clusters with high base multipliers and negative values
clusters with low base multipliers. The values above 1.95 and below -1.95
are statistically significant at the 0.05 level. In order to visualize the
distribution of clusters with high and low values of base multipliers, the point
distribution is converted into a triangulated irregular network (TIN) using
Getis-Ord local statistics as z-coordinates and spatial interpolation. The
resulting map is presented in Figure 3.

Table 3: Descriptive statistics for Getis-Ord local statistics, Gi*(d) (n = 923)
Min. Maks. Mean Std. Dev.
Getis-Ord local statistics -3.187 4.731 0.120 1.464
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Figure 3. Spatial distribution of Getis-Ord local statistics and clusters of high
and low base-multipliers

Figure 3 shows that there are 6 clusters of base multipliers with high values,
and 3 clusters with low values. A major finding of the study is that the
clusters with high base multiplier values emerge in and around higher order
central places including Istanbul, Ankara, 1zmir, Adana and Bursa, which are
the five largest cities in Turkey. The first and the largest cluster of high base
multipliers include Istanbul, Bursa, Kocaeli and Sakarya, which are the
predominant industrial and finance centers of Turkey. The second cluster is
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formed around Ankara, the capital and the second largest city of Turkey. The
third, forth, and fifth clusters of high base multiplier values are located in
Kayseri, Adana and Hatay regions, which have been the economically
fastest growing regions in the last two or three decades. The last cluster is
Izmir, a major export port and also a major industrial city, which is also the
third largest city in Turkey (Figure 3).

Two largest clusters of districts with low base multipliers are located in the
East Anatolia and South-east Anatolia, which are known to be the least
developed parts of Turkey, economically and educationally. These regions
are characterized with high levels of unemployment, to which low base
multipliers contribute to the problem. The third cluster is located on the west
coast, around Mugla (Figure 3). A plausible explanation to this finding is that
this region is characterized with small touristic towns. In these districts,
tourism is the only basic sector, which is not capable of generating high
levels of local employment.

Conclusions

Although the economic base theory is one of the oldest and widely applied
theories of regional studies, the spatial distribution of base multipliers have
largely neglected. This study aims to provide new insights into the study of
base multipliers by examining their spatial distribution over space using two
standard tools of spatial statistics. Base multipliers pertaining to the 923
districts in Turkey are estimated for the year 2000 using the minimum
requirements method following the altering samples approach.

The results show that the base multipliers neither randomly nor uniformly
distributed over space. Rather they form clusters with high and low values
(Figure 3). These results regarding the formation of clusters are statistically
significant at the 0.05 level. This finding alone confirms Richardson’s (1985)
statement that multipliers are not occurring in a spaceless economy. The
findings also support the hypothesis that base multipliers are higher for
higher order central places, consistent with Christaller's Central Place
Theory. Using disaggregate level data, Parr et. al. (1975), Prescott (1978),
Mulligan (1979), and Suares-Villa (1980) show that base multipliers are
higher for higher order central places. This study confirms that high base
multipliers cluster in and around higher order central places using aggregate
level employment data as well.

Figure 3 shows the six clusters with high and three clusters with low values
of economic base multipliers, which are statistically significant at the 0.05
level. This finding confirms the presence of spatial inequality in employment
generation through investment. That is to say, adding one basic employment
to the existing economic structure generates much less local employment in
some urban areas, and higher in some others. It is clear that the strongest
cluster of high values of base multipliers is located in and around Istanbul.
Clusters in and around Ankara, Kirikkale, Nevsehir, Kayseri, Adana,
Gaziantep, Hatay, Konya, and Izmir forms the remaining five clusters with
high base multipliers (Figure 3). On the other hand, low values of base
multipliers form clusters in and around Erzincan, Tunceli, Bingol, Elazig,
Diyarbakir, Batman, Bitlis, Siirt, Mardin, Sirnak and Hakkari, which are
predominantly located in the Eastern and Southeastern Anatolia. The only
exception is the cluster around Mugla. This finding can be explained by the
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fact that the economy in this region is heavily dependent on a single sector,
tourism, which seems to fail in generating high levels of local employment.

This research has one important drawback. The sample of districts in
calculating the minimum shares are selected regarding only the employment
size of the district in question. A more sophisticated tool taking into account
locational similarity is required for selecting the reference districts.
Nonetheless, the present study expands the empirical research on base
multipliers by applying standard spatial analysis tools, and concludes that
the base multipliers neither randomly nor uniformly distributed over space.
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Temel carpani de gerlerinin mekansal da gilhmi:
CBS ve mekansal istatistik temelli kimele  sme analizi

Ekonomik-temel modeli, kentteki ekonomik aktivitenin temel ve yerel olarak ikiye
ayrildigini varsayar. Modelin en temel varsayimi, kentteki yerel isgicinin varlk
nedeninin kentteki temel isgiicii olmasidir. Modelde, kentteki toplam isglict sayisi ile
kentteki temel isguct sayisi arasindaki iligki kentteki toplam isglici sayisinin toplam
temel isgiicli sayisina orani olan “temel carpani” kavrami ile kurulmustur. Literatiirde
pek cok calisma kentlerdeki temel carpani degerinin hesaplanmasina ve bu
degerlerin karsilastirmasina odaklanmistir. Ancak temel c¢arpaninin mekansal
dagilimina iligkin bir calisma literatirde bulunmamaktadir. Bu g¢alismada, Turkiye
sinirlari igerisindeki 923 ilce merkezine ait temel carpani degerleri hesaplanarak,
hesaplanan bu degerlerin mesafe ve biyiklige bagl olarak kiime ya da kimeler
olusturup olusturmadigi mekansal istatistik ydntemleri ile incelenmis; temel
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isgucunln yerel isgiicl Gretme oranlari arasinda mekansal bir iligki olup olmadigi test
edilmistir. Calismada, Turkiye Istatistik Kurumu’ndan temin edilen 2000 yilina ait 923
ilce icin 10 ana sektdrde calisan isgicu sayilarn (ekonomik faaliyete gore istihdam
edilen ndfus) kullanilarak “minimum gereksinmeler” teknigi kullanilarak ilge diizeyinde
temel ve yerel isgiclu sayilari ayristirlmis ve ilce diizeyinde temel carpanlari
hesaplanmigtir. Minimum gereksinmeler tekniginin kullaniminda her ilge igin toplam
isglcl buyuklugl ilcenin kendi ile birlikte arti ve eksi yonden en yakin 2 ilce dikkate
alinmis ve karsilastirmalar toplam 5 ilge kullanilarak yapilmistir. Temel carpani
degerlerinin, ortalama 2.269 (standart sapma: 0.608) olmak lizere, 1.229 ile 4.883
arasinda degistigi ve normal dagiim gosterdigi tespit edilmistir. llceler icin
hesaplanan temel carpani degerleri ve ilge koordinatlari kullanilarak, benzer
degerdeki temel carpani degerlerinin mekansal olarak birbirlerine yakin olup
olmadigi, bagka bir ifade ile kimelesme egiliminde olup olmadiklari, iki populer
mekansal istatistik teknigi kullanilarak analiz edilmigstir: (1) Moran’s | Endeksi ve
Getis-Ord mekansal analiz yéntemi. Moran’s | Endeksi, nokta verinin mekansal
otokorelasyonlarini  hesaplamada kullanilan en yaygin yontemlerden birisidir.
Hesaplamalarda mesafe etki parametresinin 1 oldugu varsayildiginda, Moran’s |
Endeksi 0.1679 olarak hesaplanmigtir. Bu deger, veri icin beklenen deger (-1/(n*1))
olan 0.0011 degerinden oldukca yiksektir. Bu nedenle ilge diizeyinde temel carpani
degerlerinin yiksek derecede kimelesme olusturdugu sonucuna varilmistir. Elde
edilen sonuclar 0.01 diizeyinde istatistiksel agidan anlamli bulunmustur (z-istatistigi:
9.51). Bu sonug, temel isguctnden yerel isgucu uUretme konusunda yuksek degere
sahip ilgeler ile diisiik degere sahip ilgelerin kendi iclerinde kiimeler olusturduguna ve
Ulkesel dizeyde bir esitsizlik olduguna isaret etmektedir. Calismada son olarak
Getis-Ord mekansal analiz yontemi ile temel carpani degerleri agisindan kimelesme
egilimlerinin oldugu alanlar tespit edilmigtir. En ylksek temel carpani degerlerine
sahip kiimelesmenin istanbul ve cevresinde olustugu goézlemlenmektedir. Ankara,
Kirikkale, Nevsehir, Kayseri, Adana, Gaziantep, Hatay, Konya ve izmir illerine bagh
ilce merkezleri izlemektedir. Erzincan, Tunceli, Bingdl, Elazig, Diyarbakir, Batman,
Bitlis, Siirt, Mardin, Sirnak ve Hakkari'de ise dusik temel carpani degerlerinin
kimelesme egilimi gosterdigi anlasiimaktadir. Bu durum bdlgedeki isglcunin
sektorel acidan yeterli farklilasma diizeyine gelmemis olmasi ile aciklanabilir. Benzer
bir egilim kismen Mugla, Antalya ve icelde de gozlemlenmektedir. Bu tespitler
Isiginda, Turkiye genelinde temel isglct yatinmindan yerel isglici yaratiimasi
konusunda bélgesel bir esitsizlik oldugu sonucuna ulasilabilir. Gineydogu bdélgesinde
yaratilacak bir kigilik temel igglici bati ve i¢ bélgelere oranla daha az sayida yerel
isgucu yaratabilmektedir. Bu durum ilkenin gineydogusundaki issizlik ¢ozimunin
daha zor asilabilecegi anlamini tasimaktadir. Elde edilen sonuglar ayni zamanda
Christaller'in Merkezi Yer Teorisi ile de ortismektedir. Temel carpani degerleri
mekansal kademelenmede (st siralarda olan yuksek nifuslu ilcelerde ve
cevrelerinde kiimelesme egilimindedir.
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