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Abstract

All countries aim to achieve stable economic growth. Geography is recognized as one
of the main determinants of economic growth as it covers the advantages and
disadvantages arising from the physical location of the country. For this reason,
revealing the relationship between geography and economic growth can give an idea
about the economic policies that can be implemented in terms of how to utilize the
advantages or how to reduce the effects of disadvantages. In addition, analyses on the
effects of geographical location, climate, natural resources, and other geographical
characteristics on economic growth help to understand the economy from a broad
perspective. This study, using panel data analysis methods with data from 2001-2012,
aims to empirically test the relationship between geography and economic growth
among 79 countries classified at middle income level according to the World Bank
income classification. In line with this objective, various empirical tests were carried
out using panel data analysis method. The empirical analyses conducted within the
scope of the study revealed that geographical factors are effective on economic
growth. Therefore, the inclusion of geographical factors, which are generally ignored
by neoclassical growth models, will provide an important perspective for economic
growth studies.
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ORTA GELiR“DI"J“ZEYi.N].)EK.i ;"JLKELERDE COGRAFYA VE
EKONOMIK BUYUME iLiSKiSi: PANEL VERiI ANALIiZINDEN
KANITLAR 2

0z

Biitiin iilkeler istikrarli bir ekonomik biiyiime elde etmeyi amacglamaktadiriar.
Cografya, iilkenin fiziki konumundan kaynaklanan avantaj ve dezavantajlart
kapsadigi icin ekonomik biiyiimenin temel belirleyicilerinden biri olarak kabul
edilmektedir. Bu nedenle cografya ile ekonomik biiyiime arasindaki iliskilerin ortaya
¢tkarilmasi, avantajlardan nasil yararlanilacagi veya dezavantajlarin etkilerinin
nasil azaltilacagi agisindan uygulanabilecek ekonomi politikalarina dair fikir
verebilir. Ayrica cografi konum, iklim, dogal kaynaklar ve diger cografi ézelliklerin
ekonomik biiyiime iizerindeki etkileri konusundaki analizler, ekonominin genis bir
perspektiften anlasilmasina yardimcr olmaktadir. 2001-2012 ydlarina ait verilerle
panel veri analizi yontemleri kullanilarak yapilan bu ¢alisma, Diinya Bankasi gelir
smiflandirmasina gore orta gelir diizeyinde siniflandirilan 79 iilke arasinda cografya
ve ekonomik biiyiime arasindaki iligkiyi ampirik olarak test etmeyi amaglamaktadir.
Bu hedef dogrultusunda, panel veri analizi yontemi kullanilarak gesitli ampirik testler
gergeklestirilmistir. Calisma  kapsaminda  yapilan ampirik  analizler cografi
faktorlerin ekonomik biiytime iizerinde etkili oldugunu ortaya koymugstur. Bu nedenle,
genellikle neoklasik biiyiime modelleri tarafindan g6z ardi edilen cografi faktérlerin
analizlere dahil edilmesi, ekonomik biiyiime ¢alismalart agisindan onemli bir
perspektif sunacaktir.

Anahtar Kelimeler: Cografya, ekonomik cografya, ekonomik biiylime, orta gelir
diizeyi, panel veri analizi.

JEL Kodlar: C10, F10, 040, 047.
“Bu ¢alisma Arastirma ve Yayin Etigine uygun olarak hazirlanmistir.”
1. INTRODUCTION

Economic growth rates vary between countries and between years. Explaining the
international and temporal variations in economic growth rates has been one of the
fundamental concerns of economists for many years. Therefore, economists
extensively examine and discuss the reasons for these variations. In the literature,
there are many empirical and non-empirical studies on the factors influencing
economic growth, which dynamics shape these factors, and why one country
experiences high economic growth while another exhibits a negative growth rate.

The geographical characteristics have non-negligible effects on the form and
development of all economic activities over time. Geographical characteristics
sometimes offer advantages for economic activities, whereas they emerge as a

2 Genisletilmis Tiirkge Ozet, makalenin sonunda yer almaktadir.
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fundamental factor in determining the boundaries of economic activities at other
times. Therefore, when examining economic activities and their progression,
considering the geographical structure can provide a broader perspective for the
analysis of events from an economic theory standpoint. From the aspect of economic
growth, geographical characteristics have on economic growth is also evident.
Geographical location and climate affect both income levels and income growth
through transportation costs, distribution of natural resources, agricultural
productivity, and similar channels. Thus, geographical location and -climate
significantly affect on growth rate of an economy. Geography also affects
policymakers in terms of determining the direction of economic policies. Even though
the economic policies implemented by governments and the country’s income level
do not affect the geographical location and features, these geographical factors do
affect the income level. Geographical location and characteristics affect income
through foreign trade and mutual relations with other countries. It is known that
geographical characteristics play an important role in a country’s foreign trade.
Having an advantageous geographical location will lead to increased foreign trade
and, consequently, an increase in national income. In summary, a country’s
geographical location and characteristics affect the growth of national income through
the foreign trade channel.

This study aims to empirically test the relationships between geography and economic
growth by making use of the 2001-2012 data from 79 countries classified as middle-
income according to the World Bank income classification. In this context, the
introduction section, which includes a literature review, will be followed by the
second section, which provides information about the empirical method to be used
and introduces the dataset and variables. The third section will present and interpret
empirical findings, whereas the fourth section will discuss the results in the context of
the literature. The study will be concluded in the final section, which includes policy
recommendations.

1.1 Literature Review

When examining the general literature on geography’s effect on economic growth,
studies can be classified primarily based on the channels through which geography
influences economic growth. For instance, the studies carried out by Bloom et al.
(1998), Gallup and Sachs (2001), and McArthur and Sachs (2001) emphasized the
“disease” channel, through which geography affects economic growth. In these
studies, analyses were conducted based on variables such as climate zones, average
temperature, latitude, etc. Accordingly, the risk of contracting diseases such as malaria
has a geographical dimension. Moreover, a negative relationship would be expected
between the risk of these diseases and economic growth.

In studies carried out by Gallup and Sachs (2000), Sachs (2000), and Masters and
McMillan (2001), the “agriculture” channel was considered as an instrument, through
which geography influences economic growth. In these studies, analyses were
conducted based on variables such as climate zones, soil type, the number of days
with rainfall in winter, etc. Accordingly, agricultural production is dependent on
factors such as soil quality, topography, and climatic conditions. A technology
addressing the conditions of temperate climates might not be suitable for the use in
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tropical regions. Agricultural production and agricultural technological advancements
in agriculture are among the factors influencing economic growth.

Studies carried out by Hall and Jones (1999), Acemoglu et al. (2001), Rodrik et al.
(2002), and Easterly and Levine (2003) aimed to examine the influence of geography
on economic growth via the “institutions” channel with a long-term perspective.
Variables such as climate zone, ecological diversity, latitude, lack of coastline, natural
barriers, and land density were used in those studies. Accordingly, institutions arise
from the initial conditions (climatic conditions, location, abundance of natural
resources, etc.). it can be stated that institutions have a long-term effect on economic
growth.

Some of the studies aiming to investigate the influence of geography on economic
growth via the “trade” channel include those carried out by Sachs and Warner (1997),
Frankel and Romer (1999), and Redding and Venables (2004). Variables such as
coastline presence, distance to coastlines, rivers, natural barriers, and land density
were used in these studies. Accordingly, natural openness promotes trade and enables
access to foreign technologies. Therefore, economic growth accelerates.

Studies carried out by Barro (1991), Amstrong (1995), Bivand and Brunstad (2002),
Baumont et al. (2003), and Roberts (2004) focused on “spatial heterogeneity” and
investigated the relationship between geography and economic growth. Variables
such as latitude, climate zone, and regional dummies were used in these studies.
Accordingly, parameters in growth models vary among economies. Countries and
regions converge to different stable equilibrium states.

In their studies, Baumont et al. (2003) and Carrington (2003) focused on the
phenomenon of “spatial convergence” and utilized variables such as proximity,
geographic distance, and cultural distance. Accordingly, they reported that countries
and regions converge within clusters.

In studies carried out by Coe and Helpman (1995), Coe et al. (1997), Keller (2002),
and Lopez Bazo et al. (2004), the relationship between geography and economic
growth was examined focusing on “technology diffusion”. In these studies, variables
such as geographic distance, cultural distance, and transportation costs were used as
basic variables in the analyses. Accordingly, the rate of technology diffusion varies
depending on the distance to technology leaders. It affects the economic growth.
Ades and Chua (1997), Easterly and Levine (1998), Lall and Yilmaz (2001), and
Murdoch and Sandler (2002) focused on “spillovers” in their studies and used
variables such as proximity, closeness, border length, and geographic distance.
Accordingly, political, social, and economic factors in neighboring countries affect
the growth.

Empirical analyses carried out by Gallup et al. (1998) and Radelet and Sachs (1998)
also concluded that physical geography criteria (e.g., the ratio of land in tropical
regions to total land) and transportation costs (including the ratio of land within 100
km of coastal or navigable river areas) are significant variables in explaining inter-
country income differences.

In their study (1999), Frankel and Romer defined geography criteria as tools for trade
flows and empirically analyzed them. According to the empirical results of their study,
a positive relationship was found between per capita income and the share of trade in
national income, attributed to external variations arising from geographic criteria.
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In their study (Limao and Venables, 2001:451-479), Limao and Venables examined
the effect of countries’ geographic structure and infrastructure levels on transportation
costs. The real costs of trade — transportation expenses and other costs incurred during
international activities — are crucial determinants for a country to fully integrate into
the global economy. Distance and underdeveloped transportation and communication
infrastructure lead countries to isolate themselves from global trade networks. Limao
and Venables (2001) stated that road transportation is seven times more costly than
maritime transportation. They also noted that countries experience changes in their
gross national products and import-export figures based on whether they have access
to the sea. Consequently, countries with a coastline have more favorable
transportation options, leading to higher import-export volumes. On the other hand,
landlocked countries, with less favorable transportation options, have lower shares of
import-export in gross national income compared to others.

2. METHOD

In this study, panel data analysis was used as an econometric method. Panel data offers
certain advantages in comparison to cross-sectional and time-series data. Firstly, panel
data provides the researcher with a greater number of observations, thereby increasing
the degrees of freedom in the model. Additionally, panel data reduces the degree of
linear correlation between explanatory variables. Consequently, the accuracy of
econometric predictions increases (Hsiao, 2007). In panel data analyses, it is essential
to test the stationarity of variables. To decide which stationarity tests to use, the
homogeneity of variables and whether there is a cross-sectional dependence in the
dataset were examined. Stationarity tests appropriate to the results of homogeneity
and cross-sectional dependence tests were conducted. Following tests to select the
most suitable model, a regression model was formulated. Finally, tests assessing the
statistical significance of the model were conducted.

2.1 Homogeneity Test

In this study, since the number of cross-sectional units (N) is more than the number
of periods (T), i.e. (N>T), the appropriate test for homogeneity is the Swamy (Delta)
test developed by Peseran. This test examines whether the slope coefficients (Bi) are
different across cross-sectional units (Altintas and Mercan, 2015: 364).

Regarding the hypotheses, HO assumes homogeneity of slope coefficients, whereas
H1 assumes non-homogeneity of slope coefficients.

p<0.05 indicates that HO is accepted at a 5% significance level, and it is concluded
that the cointegration coefficients are homogeneous (Pesaran and Yamagata, 2008:
57).

2.2 Cross-Sectional Dependency Test

The presence of cross-sectional dependence is examined by using the CDpw test by
Berusch Pagan (1980) when the time dimension (T) is higher than the cross-sectional
dimension (N) (T>N), using the CDpwm> test by Pesaran (2004) if T=N, and using the

CDvrum test by Pesaran (2004) if T<N (Eratas et al., 2015: 403). In this study, the
Pesaran (2004) CDyu test is employed since 79 countries (N=79) and 12 years (T=12)
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were involved. If the probability value obtained from the test is less than 0.05, HO is
rejected at a 5% significance level. This implies the existence of horizontal section
dependence between the units forming the panel (Pesaran, 2004).

2.3 Stationarity Test

In this study, a cross-sectional dependence was found between the countries
constituting the panel. Therefore, the stationarity of the series was examined by using
the Cross-Sectional Augmented Dickey-Fuller (CADF) test developed by Pesaran
(2006), focusing on whether the series is stationary or not. In the CADF test, it is
assumed that the error term consists of two components, one for all series and one
being specific to each series, and that horizontal cross-sectional dependence arises
from the presence of an unobservable common element (Goger, 2013: 5094).

The arithmetic means of CADF statistics calculated for each country is taken to find
if there is a unit root across the panel. Then, the CIPS (Cross-sectional Independence
Panel Stationarity) statistic is calculated. The CIPS statistic found is then compared
to the critical table values in Pesaran (2006). If the CIPS statistic found is lower than
the critical value, HO is rejected (Goger, 2013: 5095). This situation implies that the
relevant data contains a unit root, and shocks are temporary for all countries
comprising the panel. On the other hand, if the null hypothesis is not rejected, then it
is determined that the data for all countries contains a unit root, and shocks are not
temporary.

2.4 Panel Regression Analysis

Panel data methods, as indicated by Baltagi (2005), are used by considering pooled,
fixed, and random effects. To enable the selection of the forecasting model, it is
necessary to conduct various statistical tests. Since all variables in the models exhibit
variation across countries and periods, it is necessary to conclude if the data should
be pooled across both dimensions. The Chow test and the Breush-Pagan (BP) test are
utilized to determine the joint significance of time-specific and country-specific
effects.

2.5 Dataset and Variables

The variables employed in this study for the period 2001-2012 across 79 countries are
presented in Table 1.

Definition of Variable,
Variables Measurement Unit, and Data Source
Period Covered

Gross Domestic Product
Y ($), 20012012 World Bank, 2015

224



ORTA GELIR DUZEYINDEKI ULKELERDE COGRAFYA VE EKONOMIK BUYUME ILISKISI:

PANEL VERI ANALIZINDEN KANITLAR

X1

Openness, Share of trade in
GDP (%), 2001-2012

World Bank, 2015

X2

Export volume index
(2000=100), 2001-2012

World Bank, 2015

X3

Land area (km?), 2001-2012

World Bank, 2015

X4

Total population (person),
2001-2012

World Bank, 2015

X5

Share of urban population
in total population (%),
2001-2012

World Bank, 2015

X6

Distance: distance of
country’s capital city to
New York, Rotterdam, or
Tokyo (km)

http://www.distance.to,
2015

D1

Having a coast: 1 if the
country has no coastline
(landlock country), 0 if the
country has a coastline

nationsonline.org, 2015

D2

Climate: 1 if the country is
in a temperate climate, 0 if
not

worldclim.org, 2015

D3

Petroleum exporting
country: 1 if the country is a
petroleum-exporting
country, 0 if not

CIA, 2015

Source: Prepared by the author.

3. RESULTS

Delta homogeneity test results are shown in Table 2.

Table 2. Pesaran and Yamagata (2008) Homogeneity Test Results

Source: Author’s calculations. *Variable is statistically significant at the level of 5%.

Test Test Statistic Probability
A 6.882 0.021*
adj 7.421 0.008"

The probability values of the tests shown in Table 2 are less than 0.05, which leads to
the rejection of the null hypothesis (HO). It was determined that the slope coefficients

225



Riiya ATAKLI YAVUZ

are not homogeneous. The Delta test results suggest that the series are heterogeneous.
Cross-sectional dependence must be examined for heterogeneous series. Therefore, it
is important to examine if cross-sectional units are dependent on each other, in other
words, if a shock to the series will affect all cross-sectional units to the same extent.

The cross-sectional dependence test results are shown in Table 3.

Table 3. CDLm Test Results

Variable « s(t:;)t;;‘:ic) Probability
Y 7.013 0.002
X1 5372 0.001
X2 6.118 0.026
X3 7.246 0.018
X4 5.099 0.000
X5 6.381 0.005
X6 6.593 0.000

Source: Author’s calculations.

Given the results provided in Table 3, since the probability values are less than 0.05,
there is cross-sectional dependence in both the series and the equation. In this case, a
cross-sectional dependence was found between the countries. A shock to one country
affects the others. Therefore, when investigating the presence of a unit root, second-
generation unit root tests should be employed.

To examine the existence of a unit root, CADF and CIPS statistics were calculated,
and the results are presented in Table 4.

Table 4. Second-Generation Unit Root CADF Test Results

Variable | CIPS Statistic*
Y 11.232
X1 8.239
X2 9.022
X3 12.673
X4 8.563
X5 9.556
X6 13.077

Source: Author’s calculations. *In Pesaran (2006), the critical value for CIPS is -2.87.

The calculated CIPS statistics indicate that, since the critical value from Pesaran’s
(2006) table is higher than -2.87, HO is accepted. Considering this result, it can be
seen that there is a unit root in the series constituting the panel. Consequently, it is
concluded that the series do not have stationary levels. This implies that the effect of
a shock on the economies of the relevant countries does not immediately dissipate. As
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the series exhibited non-stationary levels, regression analysis was conducted with the
first differences of the variables.

To decide which panel regression model to select, the results of the Chow and
Breusch-Pagan (BP) tests applied are presented in Table 5. For the Chow test, where
the HO hypothesis assumes pooled regression and the H1 hypothesis assumes SEM
(fixed effects model), and for the BP test, where HO assumes pooled regression and
H1 assumes TEM (random effects model), the results are presented below.

Table 5. Panel Regression Estimation Method Selection Test Results

Test | Probability Decision
Chow (F test) 0.139 Ho Accepted
BP (¢ test) 0.095 Ho Accepted

Source: Author’s calculations.

In both tests, it was decided that the pooled model would be selected since the HO
hypothesis was accepted. Consequently, there is no need to choose between the TEM
and SEM models. The Hausman test, which is the next step, was not applied.

Table 6. Panel Regression Estimation Results

Dependent Variable: DY
Method: Panel LS
Period: 2001 2012
Number of Cross-Sections (Countries): 79
Number of (Balanced) Observations in the Panel: 948
Variable Coefficient Std. Error t-statistic  P-value
DX1 0.051879 0.060089 0.863371 0.3881
DX2 0.529408 0.052427 10.09792 0.0000
DX3 0.112886 0.021888 5.157515 0.0000
DX4 0.949092 0.022036 43.07035 0.0000
DX5 0.160330 0.041299 3.882138 0.0001
DX6 -0.346681 0.060697 -5.711682 0.0000
Dl -0.142447 0.048267 -2.951233 0.0032
D2 0.196673 0.055158 3.565636 0.0004
D3 1.277713 0.064884 19.69213 0.0000
C 0.823115 0.647271 1.271670 0.2038
R-Squared 0.890482 Dependent Variable Mean 23.67256
Dependent variable standard
Corrected R-Kare 0.889513 deviation 2.101991
S.E. of regression 0.698693 Akaike information criterion 2.130479
Sum squared resid 496.4711 Schwarz criterion 2.178526
ILog likelihood -1084.001 Hannan-Quinn criterion 2.148717
F-statistic 918.7957 Durbin-Watson statistic 0.196921
P-value (F-statistic) 0.000000

Source: Author’s calculations.
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The independent variables included in the model explain the GDP variable by 89%.
In the model, X1 representing trade openness is the only variable that is not
statistically significant. All other independent variables are statistically significant and
important. Except for X6 and DI, all these variables have a positive effect on
economic growth.

Given the results achieved, it can be seen that there is a positive relationship between
trade openness (X1) and economic growth. However, since the probability of X1 is
higher than 0.05, it is concluded that the variable is not statistically significant in the
model.

As seen in the model, X2 representing the export volume index has a positive
relationship with economic growth. The probability value of the export volume index
variable being lower than 0.05 indicates that the variable is statistically significant.

Included in the model to represent the country size in the model and being represented
by X3, land area was found to have a positive relationship with economic growth. The
probability value of the land area variable being lower than 0.05 indicates that these
variable yields statistically significant results in the model.

Similarly, there is a positive relationship between the variable X4, representing total
population as an indicator of country size, and economic growth. The probability
value of the total population variable being lower than 0.05 indicates that these
variable yields statistically significant results in the model.

Included in the model to represent urban population density and being represented by
X5, urban population and economic growth were found to have a positive relationship.
Moreover, the probability value of the urban population variable being lower than
0.05 indicates that this variable also provides statistically significant results in the
model.

In the model, there is a negative relationship between the distance variable, which was
included in the model as an indicator of transportation costs and shown with X6, and
economic growth. Additionally, since the probability value of the distance variable is
lower than 0.05, this variable also yields statistically significant results in the model.

The estimated results regarding the dummy variables included in the model are as
follows:

As a geographic dummy included in the model to affect transportation costs and thus
international trade, the coastal dummy indicated by D1 demonstrates a negative
relationship with economic growth. Accordingly, if a country does not have a
coastline, economic growth is adversely affected. Countries with coastlines are more
advantageous in terms of economic growth. The probability value of this dummy
variable is lower than 0.05, indicating that the prediction results it provides in the
model are statistically significant.

Climate, which is one of the channels through which geography affects economic
growth, is also included in the model as a dummy variable. The climate dummy is
represented by D2 in the model. Since the probability of this variable is lower than
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0.05, it provides statistically significant results. According to the estimated results,
there is a positive relationship between the climate dummy and economic growth.
Therefore, if a country is in the temperate climate zone, economic growth is positively
affected. However, if the country is in other climate zones (tropical, polar, or desert),
economic growth is adversely affected by this condition.

Finally, as an indicator of natural resource richness arising from geographical
characteristics, the model includes the dummy variable of a country being a petroleum
exporter, represented by D3, that has a positive relationship with economic growth.
Since the probability of the variable is lower than 0.05, it provides statistically
significant results. Given the estimated results, if a country is a petroleum exporter,
then economic growth is positively affected.

4. DISCUSSION

Since the probability of the export volume variable was less than 0.05 in the model, it
can be stated that this variable is statistically significant and interpretable in the model.
This positive relationship has several reasons. First of all, an increase in export volume
will increase national income via the foreign trade multiplier. The increase in export
volume will enhance the division of labor and collaboration and lead to a higher level
of productivity and production. The advancement of foreign trade in a country will
increase competition, necessitate production based on advanced technology, and
further contribute to increased production. Therefore, an increase in a country’s export
volume will result in an increase in economic growth.

There was a positive relationship between land area and economic growth. There is
no consensus in the literature regarding the direction of the relationship between these
two variables. However, as stated by Frankel and Romer, an increase of one percent
in a country’s area will increase its income by ten percent. Thus, the empirical analysis
results support the findings reported by Frankel and Romer. Since the probability of
the land area variable is less than 0.05 in the model, it can be said that this variable is
also significant and interpretable in the model.

A positive relationship was found between the total population variable and economic
growth. The probability of the total population variable in the model being less than
0.05 indicates that the variable is statistically significant and interpretable.

A positive relationship was found between urban population variable and economic
growth. This finding supports the results reported by Becker et al. Accordingly, the
effect of population density on economic growth is positive in urban areas and
negative in rural areas. The probability of the urban population variable being less
than 0.05 indicates that this variable is statistically significant and interpretable in the
model.

The negative relationship found between the distance variable and economic growth

in the present study aligns with the results of the studies conducted by Limao and
Venables. The probability value of the distance variable in the model being less than
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0.05 indicates that this variable gives statistically significant results and is
interpretable.

The negative relationship between the dummy variable for no coastline and economic
growth is consistent with the results of the studies carried out by Gallup, Limao, and
Venables, Sachs and Mellinger, and Redding and Venables. The probability of this
dummy variable being less than 0.05 implies that the predicted results are statistically
significant and interpretable.

The positive relationship found between the climate variable dummy and economic
growth aligns with the study carried out by Sachs and Warner. The probability of this
variable in the model being less than 0.05 means that it yields statistically significant
results and is interpretable.

Finally, there is a positive relationship between the dummy variable for being an oil
exporter country and economic growth. The probability value of the variable in the
model being less than 0.05 implies that it gives statistically significant results and is
interpretable.

CONCLUSION

In recent years, economic theorists emphasized the significance of the heterogeneity
of economic actors as a vital element in the functioning of market economies.
Highlighting the spatial variations among economic actors, economic geography
supports this perspective. The economic geography approach examines not only the
general characteristics of economic activities but also their local and regional
variations. Furthermore, it aims to explain how geographical conditions affect the
relationships between various sectors of an economy. Economic geography focused
on the potential strength of regional disparities, suggesting that, despite advancements
in technology reducing the dominance of distances between countries or regions on
societal life, the effect of space on economic and social life cannot be entirely
eliminated.

The liberalization of trade, the reduction, or complete elimination of legal barriers to
trade will have positive or negative effects on economic growth. Furthermore, it can
be argued that various geographic, demographic, and cultural factors, traditionally
excluded or assumed to be fixed and homogeneous in previous economic models,
might have diverse consequences for economic growth. The effect of geographic
location and characteristics on trade flows, production factors, and people’s ideas,
attitudes, and behaviors can affect growth through per capita income. Fundamentally,
there are two significant channels through which geography influences economic
growth: climate and foreign trade. Moreover, geography affects economic activities
and, consequently, economic growth in various forms.

According to the analysis results, it was determined that geographical factors play a

significant role in economic growth. Those factors have been often neglected by
neoclassical growth models. Including them in the models would be beneficial for

230



ORTA GELIR DUZEYINDEKI ULKELERDE COGRAFYA VE EKONOMIK BUYUME ILISKISI:
PANEL VERI ANALIZINDEN KANITLAR

economic growth studies. In the recent period, there has been a resurgence of interest
in geographical factors. This can be attributed to the revitalization of economic
geography models under new economic geography models since the 2000s. However,
the number of empirical studies in this field is quite inadequate. The effect of the
geographical features of the Earth is undeniable in the formation of all economic
activities and their development over time. For example, agricultural technology used
in countries with a temperate climate zone might not be suitable for agricultural
production in other climate zones, leading to insufficient increases in agricultural
productivity and national income. Therefore, countries need to prioritize R&D
investments in order to develop agricultural technology suitable for their climatic
zones. Geographical characteristics sometimes offer advantages for economic
activities, while they serve as a fundamental factor in defining the boundaries of
economic activities for humanity at other times. Therefore, when examining economic
activities and their progression, taking the geographical structure into account would
offer a broader view when examining the events from an economic theory standpoint.

ORTA GELIR DUZEYINDEKI ULKELERDE COGRAFYA VE
EKONOMIK BUYUME iLiSKiSi: PANEL VERiI ANALIiZINDEN
KANITLAR

1. GIRiS

Cografi konum, iklim, dogal kaynaklar ve diger cografi ozelliklerin ekonomik
biiylime lizerindeki etkileri konusundaki analizler, ekonominin genis bir perspektiften
anlagilmasina yardimci olmaktadir. Bu faktorler, iilkeler arasindaki gelir
esitsizliklerinin ve ekonomik kalkinma diizeylerinin agiklanmasinda da énemli bir rol
oynamaktadir. Ayrica, dis ticaretin cografi faktorlere olan duyarlilig1 da yiiksektir.
Ulkeler arasi ticaret, cografi konumun avantajlarindan faydalanarak ekonomik
biliylimeyi tesvik etmektedir. Bu baglamda, bir iilkenin cografi konumu ve dogal
kaynaklari, dis ticarette rekabet avantaji saglayarak ekonomik biiylimeye katkida
bulunabilir. Bununla birlikte, bu faktorlerin yani sira ekonominin karmasikligini ve
diger etkenleri de goz dniinde bulundurmak 6nemlidir. Ekonomik biiyiimeyi etkileyen
¢ok sayida faktor bulunmaktadir ve bunlar arasindaki iliskiler karmagiktir. Dolayisiyla
ekonomik biiylimeyi etkileyen faktorleri belirlemeye yonelik olarak literatiirde hem
ampirik hem de ampirik olmayan pek ¢ok calisma bulunmaktadir. Bu ¢aligmada,
diinya bankasinin gelir siniflandirmasi esas aliarak, orta gelirli tilkeler grubunda yer
alan 79 iilkenin, 2001-2012 yillar1 aras1 verileri kullanilarak, cografya ile ekonomik
biliylime arasindaki iligkinin ampirik olarak arastirilmas: amaglanmistir.

2. YONTEM

Calismani ekonometrik yontemi panel veri analizidir. Panel veri analizlerinde,
oncelikle degiskenlerin duraganhklarmin test edilmesi gereklidir. Oncelikle
kullanilacak ~ duraganlik testlerinin belirlenmesi i¢in degiskenlerin
homojenlik/heterojenlik durumlar ve veri setinde yatay kesit bagimliliginin var olup
olmadig1 kontrol edilmektedir. Homojenlik ve yatay kesit bagimlilig1 testlerinin
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sonuglarina gore, uygun duraganlik testleri uygulanmaktadir. Alternatifler arasindan
en uygun modelin secilmesi i¢in yapilan testlerin bulgularina goére bir regresyon
modeli olusturulmaktadir. Son olarak, kurulan modelin istatistiki olarak anlamliligina
yonelik testlere yer verilmektedir.

3. BULGULAR

Delta homojenlik testi bulgulari, serilerin heterojenligine isaret etmektedir. Heterojen
serilerde yatay kesit bagimliliginin var olup olmadigi birim kok testlerinin se¢ciminde
onem tagimaktadir. Bu sebeple yapilan CDLM yatay kesit bagimlilig testi bulgularina
gore; olasilik degerleri 0.05’in altinda oldugu igin, serilerde ve denklemde yatay kesit
bagimliliginin bulundugu sonucuna varilmistir. Dolayisiyla bir iilkeye gelen sokun,
diger iilkeleri de etkileyecegi ifade edilebilir. Bu durumda birim kokiin varligmin
ikinci kugak birim kok testleri yardimiyla arastirilmasi gerekmektedir. Birim kokiin
varligimi aragtirmak icin CADF ve CIPS istatistikleri hesaplanmistir. Hesaplanan
CIPS istatistikleri, Pesaran (2006) tablo kritik degeri olan -2,87’in iizerinde oldugu
icin, serilerde birim kokiin var olduguna karar verilmistir. Bu sonug, iilke
ekonomilerine gelen bir sokun etkisinin hemen ortadan kalkmadigi anlamina
gelmektedir. Serilerde birim kok oldugu i¢in regresyon analizi degigkenlerin birinci
dereceden farklari ile gergeklestirilmistir. Sonrasinda ampirik modelin se¢imi igin
uygulanan Chow testi ve Breush-Pagan (BP) testin bulgulari, havuzlanmig model
kullanilmasimnin uygun olacagma isaret etmistir. Kurulan regresyon modelinin
bulgularina gére, modele dahil edilen bagimsiz degiskenler, GSYH degiskenini %89
oraninda agikladig: ifade edilebilir. Ampirik bulgular modelde yalnizca X1 ile ifade
edilen olan ticari agiklik degiskeninin istatistiksel olarak anlamli olmadigina isaret
etmektedir. X1 disindaki tim bagimsiz degiskenlerin istatistiksel olarak anlamli ve
onemli oldugu sdylenebilir. Ayrica bulgulara gore, X6 (uzaklik) ve D1 (denize kiy1si
olmama) disindaki tiim degiskenlerin ekonomik bilylimeyi pozitif yonlii etkiledigi
sonucuna varilmistir.

4. TARTISMA

Arazi alani ile ekonomik biiyiime arasindaki pozitif yonli iliskiye dair ampirik
bulgular, literatiirde bu iki degisken arasindaki iliskinin yonii konusunda var olan
tartismaya katkida bulunmaktadir. Frankel ve Romer'e (1999) gore, bir iilkenin
alanmin ylizde bir oraninda artisi, iilkenin gelirini onda biri oraninda artirabilir.
Yapilan ampirik analizler, bu tezi destekler niteliktedir. Ayrica, uzaklik ile ekonomik
biiylime arasinda negatif yonlii bir iligkinin varlig1 tespit edilmistir. Bu durum, Limao
ve Venables'in (2001) calismalarinin analiz sonuglarini destekler nitelikte olup,
uzaklik degiskeninin modeldeki olasilik degerinin 0.05'ten kiiciik olmasi, bu
degiskenin istatistiksel olarak anlamli ve yorumlanabilir oldugunu gdstermektedir.
Denize kiyist olmama kukla degiskeni ile ekonomik biiyiime degiskeni arasindaki
negatif yonlii iliskinin tespiti, Gallup, Sachs ile Mellinger'm (1998) ve Redding ile
Venables'in (2004) ¢aligmalarinin sonuglarini destekleyen bir bulgu olarak karsimiza
¢ikmaktadir. Bu kukla degiskenin olasilik degerinin 0.05'ten kii¢iik olmasi, elde edilen
tahmin sonuglarinin istatistiksel olarak anlamli ve yorumlanabilir oldugunu
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gostermektedir. Bu durum, denize kiyist olmama durumunun ekonomik biiyiime
iizerindeki etkisinin 6nemli oldugunu ve bu etkinin literatiirdeki dnceki ¢aligmalarla
uyumlu oldugunu vurgulamaktadir.

SONUC

Iktisatcilar, son yillarda, piyasa ekonomilerinin karmagsikliginda onemli bir faktor
olarak iktisadi aktorlerin farkliligina odaklanmaktadir. Bu baglamda, cografi
faktorlerin dnemi yeniden vurgulanmaktadir. Bu durumun arkasindaki nedenlerden
biri, ekonomik cografya modellerinin 2000'li yillarda, &zellikle yeni ekonomik
cografya modelleri ¢ergevesinde tekrar canlanmig olmalaridir. Ancak, bu alanda
yapilan ampirik ¢aligmalarin sayisi oldukga sinirlidir. Bu ¢aligma diinya bankasi gelir
smiflandirmasinin orta gelirli ilkeler grubunda bulunan 79 iilkenin, 2001-2012
donemi verilerini kullanarak, cografya ile ekonomik biiyiime iliskisinin ampirik
olarak test edilmesini amaclamaktadir. Ampirik testlerden elde edilen bulgular,
cografi faktorlerin ekonomik biiyiime iizerinde etkili olduguna igaret etmektedir. Bu
nedenle, genellikle neoklasik biiyiime modelleri tarafindan goz ardi edilen cografi
faktorlerin analizlere dahil edilmesi, ekonomik biiyiime ¢aligmalari agisindan énemli
bir perspektif sunacaktir. Tiim iktisadi faaliyetlerin sekillenmesi ve zaman icinde
gelismesinde, cografi faktorlerin etkisi goz ardi edilemez bir dneme sahiptir. Ornegin,
iliman iklim kusaginda yer alan iilkelerde kullanilan tarimsal teknoloji, diger iklim
kusaklarinda bulunan tilkelerdeki tarimsal iiretim i¢in uygun olmayabilir ve bu durum,
tarimsal verimliligi ile iilke gelirini yeterince artirmada etkili olmayabilir. Bu nedenle,
tilkelerin bulunduklari iklim kusaklarina uygun tarimsal teknolojiyi gelistirebilmek
adina aragtirma ve gelistirme yatirimlarina agirlik vermeleri gerekmektedir. Ancak
iktisadi faaliyetlerin cografi yapiyla iliskisi, sadece dogal kaynaklar ve iklim
kosullariyla sinirli degildir. Ayn1 zamanda cografi konum, ulasim aglari, ticaret yollar
gibi unsurlar da ekonominin dinamiklerini etkiler. Bu nedenle, iktisat teorisi
acisindan, cografi faktorleri incelemek, ekonomik olaylart daha kapsamli bir
perspektiften anlamamiza yardimci olacaktir.
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ANNEXES:

Annex 1. Countries included in the empirical analysis

Angola, Argentina, Albania, Azerbaijan, Bangladesh, West Bank and Gaza, Belarus,
Belize, Bolivia, Bosnia and Herzegovina, Botswana, Brazil, Bulgaria, Bhutan, Cape
Verde, Algeria, People’s Republic of China, Dominican Republic, Dominica,
Ecuador, El Salvador, Indonesia, Armenia, Morocco, Fiji, Ivory Coast, Philippines,
Gabon, Ghana, Grenada, Guatemala, South Africa, Georgia, India, Honduras,
Cameroon, Kazakhstan, Kenya, Kyrgyzstan, Costa Rica, Republic of the Congo,
Colombia, Lao PDR (Laos), Hungary, North Macedonia, Malaysia, Mauritius,
Mexico, Egypt, Mongolia, Mauritania, Namibia, Nigeria, Nicaragua, Uzbekistan,
Pakistan, Panama, Paraguay, Peru, Romania, S0 Tomé and Principe, Senegal, Sri
Lanka, St. Lucia, St. Vincent and The Grenadines, Sudan, Eswatini (formerly
Swaziland), Tajikistan, Thailand, Tonga, Tunisia, Tiirkiye, Turkmenistan, Ukraine,
Jordan, Vanuatu, Venezuela, Vietnam, Zambia.

Source: Prepared by the author.
Annex 2. Wooldridge (2002) Autocorrelation Test Results

F Value Probability
321.625 0.124

Source: Author’s calculations.

Annex 3. Greene (2003) Heteroscedasticity Test Results

Chi-Square =301.665

Probability Chi-Square =0.152

Source: Author’s calculations.

Annex 4. Independent Variables Correlation Table

xi | x2 | x3 X4 X5 X6

X1 | 1.000000 0.071876 -0.349414 -0.457968 -0.043708 -0.110499
X2 | 0.071876 1.000000 0.229802 0.254939  0.049295 -0.064386
X3 | -0.349414 0.229802 1.000000 0.428885  0.206548  0.311156
X4 | -0.457968 0.254939 0.428885 1.000000 0.091111  0.161242
X5 | -0.043708 0.049295 0.206548 0.091111  1.000000 -0.223668
X6 | -0.110499 -0.064386 0.311156 0.161242 -0.223668  1.000000

Source: Author’s calculations.
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