
Dynamics of population change 
in rural areas of Türkiye: A spatial 
analysis of villages

Abstract
The migration from rural to urban is a critical issue handled by different disciplines. 
Rural development strategies aim to improve rural areas and reduce inequalities. 
To formulate the various strategies, it is important to identify the causes of 
migration. This study aims to analyze the spatial tendency of population change 
in rural areas in Türkiye and put forward factors that cause this migration. First, 
LISA analysis is used to reveal spatial patterns of migrations. Then, the causes 
for migration have been analyzed with aspatial and spatial regression analysis. 
According to the study results, the change in the rural population in Türkiye shows 
a spatial autocorrelation. Settlements with high/low populations tend to cluster 
geographically. According to regression analysis, the presence of primary schools, 
the presence of the service sector, and the manufacturing sector employment 
positively affect rural population growth. Contradiction to this, distance to first-
tier cities and the presence of a livestock sector have a negative effect. These results 
can guide policymakers to control and evaluate urban-rural population balance 
by providing local-scale suggestions for an emerging economy.
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1. Introduction
The global rural population has 
been diminishing over an extended 
period. Internal migration, spurred by 
urbanization, is an ongoing process, 
involving not only movement from 
rural to urban areas but also between 
different cities (Julide & Okşak, 2021). 
The reduction in rural population is 
attributed to both the attractiveness 
of cities and the unappealing 
aspects of rural life (Hu et al., 2023), 
with economic factors playing a 
predominant role. Kalinowski et al. 
(2022) characterize the challenges 
in rural areas as a cycle of decline, 
where economic stagnation adversely 
affects rural employment, prompting 
the migration of financially struggling 
young individuals to urban centers. 
This migration exacerbates economic 
downturns, disrupts essential services 
in rural areas due to depopulation, and, 
consequently, leads to more migration 
to urban areas. This cyclic process 
creates a self-sustaining pattern. 

Figure 1 illustrates the evolution of 
rural and urban populations in certain 
regions from 1950 to the projected data 
until 2050, as reported by the United 
Nations in 2018 (United Nations 2018). 
Globally, there has been continuous 
growth in the urban population, and 
this trend is expected to persist. Nota-
bly, between 2005 and 2010, the world 
witnessed a significant milestone as the 
urban population surpassed the rural 
population for the first time. While 
China managed to mitigate the decline 
in rural population between 1965 and 
1975, the subsequent years saw a rapid 
continuation of this decline. In low-in-
come countries, rural populations still 
hold an edge over urban populations, 
despite the increasing urbanization 
trend.

As seen in Figure 1, Türkiye’s urban 
population started to increase in the 
1950s and gained momentum, espe-
cially after the 1980s. The urban-ru-
ral gap has consistently widened over 
time. Güler & Kâhya (2019) conduct-
ed a study assessing migration reasons 
from rural areas in Türkiye, catego-
rizing them into human and natural 
factors. A total of 28 reasons, falling 
into these two categories, were iden-
tified in their study. According to the 

National Rural Development Strategy 
(2021-2023), a downward trajectory 
is expected to persist in Türkiye’s rural 
areas, with some settlements projected 
to experience more significant popula-
tion declines than others (Republic of 
Türkiye Ministry of Agriculture and 
Forestry, 2021).

Prepared from Turkish Statisti-
cal Institute (TurkStat) data, Figure 2 
shows the changes in rural and urban 
areas of Türkiye between 2007-2022. 
According to Figure 2, it can be ob-
served that the trend of decreasing 
rural population continues, with a dra-
matic rise in urban population in 2012. 
The reason for this critical change in 
2012 was the change in the status of ru-
ral settlements in Türkiye introduced 
by Law No. 6360. This change resulted 
in a shift from administrative rural to 
urban status of rural settlements in 30 
metropolitan provinces. Before 2012, 
Türkiye officially used two criteria for 
distinguishing between urban and ru-
ral areas. The first criterion was admin-
istrative, designating all provincial and 
district centers as urban areas. The sec-

Figure 1. Rural and urban population rates between 1950-2050 
in the world (created by the authors based on the United Nations 
data).

Figure 2. Rural and urban population rates between 2007-2022 
in Türkiye (created by the authors based on the Turkstat data).
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ond criterion was demographic, using 
a population threshold of 20,000 for 
urban areas (State Planning Organi-
sation, 1985). However, in 2012, Law 
6360 classified all settlements, includ-
ing rural settlements and villages, in 30 
metropolitan provinces as urban set-
tlements, regardless of their previous 
rural characteristics. This regulatory 
change triggered debates and discus-
sions about the uncertainty of rural-ur-
ban definitions. The Law implemented 
in 2012 has many negative aspects that 
are discussed in the literature. First of 
all, with this law, settlements with ru-
ral status were transferred to the same 
level as urban neighborhoods. This has 
caused rural settlements to have simi-
lar economic obligations as urban set-
tlements and has increased the cost of 
living (Kızılaslan et al., 2016). Conse-
quently, in 2023, TurkStat introduced a 
new definition that categorizes settle-
ments into three classes: densely pop-
ulated areas (cities), intermediate-den-
sity areas (towns and suburbs), and 
thinly populated areas (rural areas) 
which is based on the system used by 
the European Statistical Office (Turk-
Stat, 2023). 

This study aims to contribute to the 
existing debates on rural population 
changes by examining the settlements 
that have changed within the rural-ur-
ban definition. It compares settlements 
that have been transformed into neigh-
borhoods (mahalle) by changing their 
status with rural settlements that still 
retain their village status (köy) and 
tries to develop a perspective on Law 
No. 6360. The study also examines 
the factors affecting rural population 
change in Türkiye and their impact lev-
els. By conducting regression analysis, 
the study aims to provide a compre-
hensive understanding of the various 
variables that contribute to population 
changes in rural areas. This approach 
improves the interpretation of factors 
affecting rural population dynam-
ics, leading to more effective results. 
Considering that population change 
is a dynamic process (Chi & Ventura, 
2011) and this change has spillover 
effects that can affect neighboring set-
tlements, this study also analyzes ru-
ral population changes spatially and 
evaluates the clustering tendencies of 

settlements. This approach allows the 
spatial patterns of population decline 
in Türkiye’s rural settlements to be 
examined and sheds light on spillover 
effects in these settlements. In consid-
eration of the need to study rural areas 
at the micro (local) spatial scale high-
lighted by Wang et al. (2018), given 
the potential variability of rural popu-
lation changes at the micro settlement 
level (Julide & Okşak, 2021), our ap-
proach involves using rural settlement 
boundaries and analyzing data at this 
local scale. This allows us to gain more 
specific insights into rural areas. Un-
like previous research, our study uses 
the dataset of the Research Project on 
Urban and Rural Settlement Systems 
in Türkiye (Türkiye’de Kentsel ve Kırsal 
Yerleşim Sistemleri (YER-SİS) Araştır-
ma Projesi) conducted by the Ministry 
of Industry and Technology to evaluate 
rural population change. This dataset 
stands out as the most comprehensive 
and the most recent dataset as it is the 
first study to assess the whole of Türki-
ye at such a detailed scale. While many 
studies are based on a limited num-
ber of settlements, the analysis in this 
study utilizes a large dataset with 37020 
samples and provides a solid basis for 
a comprehensive examination of rural 
population changes. As a result, this 
study is expected to contribute to the 
literature by providing analysis at the 
rural settlement scale, analyzing dif-
ferent variables associated with rural 
population change, enabling compar-
ison of settlements with changing sta-
tus, and providing aspatial and spatial 
analysis.

The study consists of 5 chapters. The 
first and second chapters of the study 
include general information about the 
study and a literature review on popu-
lation change in rural areas and the fac-
tors affecting change. In this chapter, 
the current situation was revealed by 
examining the sources on the subject, 
and the deficiencies were identified. 
The third chapter presents the dataset 
used in the study and the methods used 
to analyze the data.  The fourth chapter 
presents the data. The spatial distribu-
tion of the population in rural areas 
in Türkiye, the spatial distribution of 
population changes in rural areas, and 
the status of population change are an-
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alyzed. In the last chapter, the results 
of the analysis are interpreted, and the 
conclusions and interpretations of the 
study are given.

2. Literature review
As the rural population declines, 
it is stated that the age group that 
migrates the most from rural areas 
is young people (Johnson & Lichter, 
2019). Settlements with declining 
populations due to youth migration 
are likely to experience a decline 
in services and economic sectors. 
Some studies suggest that settlements 
with already low populations tend 
to experience a faster decline in the 
future (Johnson & Lichter, 2019). 
Similarly, a high population of rural 
settlements in the initial phase has a 
positive effect on future population 
change. The mass exodus of young 
people perpetuates the negative cycle 
of rural decline (Johnson & Lichter, 
2019; Julide & Okşak, 2021; Lorenzen, 
2022). Research into the factors and 
causes influencing population change 
is typically categorized into three areas: 
economic, public services, and spatial.

Economic condition is one of the 
most critical factors causing rural de-
cline (Keddie & Joseph, 1991). Research 
has shown that unemployment and 
income levels strongly correlate with 
population change (Millward, 2005). 
Economic differences between urban 
and rural settlements, such as income 
differences and GDP per capita rates, 
encourage migration from rural areas 
to urban areas (Julide & Okşak, 2021; 
Liu et al., 2017; Lorenzen, 2022; Yu et 
al., 2022). Many people migrate from 
rural areas to cities for better economic 
conditions. In addition, economic di-
versity in urban areas is another reason 
for migration (Julide & Okşak, 2021; 
Lorenzen, 2022; Xingwei et al., 2023; 
Yu et al., 2022). In a study analyzing 
the factors affecting rural population 
change in China, it was observed that 
the importance of the variable of ara-
ble land per capita decreased over time 
and was at a lower level of importance 
between 2010-2017 (Yu et al., 2022). 
This might be due to the moderniza-
tion of agriculture, people living in ru-
ral areas have become more dependent 
on economic conditions rather than 

environmental factors (McLeman et 
al., 2022). It has also been seen that the 
importance of non-agricultural eco-
nomic opportunities and agricultural 
crop productivity has increased over 
time (Yu et al., 2022). Drought, on the 
other hand, stands out as an effective 
factor in the long run as it indirectly 
affects households’ economies, even if 
not directly (McLeman et al., 2022). 
This can be attributed to the increas-
ing importance of crop productivity, 
the growing importance of non-agri-
cultural economies, and the increasing 
dependence on economic conditions.

The underdevelopment of public 
services in rural areas is another fac-
tor that negatively affects population 
change. Especially health and educa-
tion factors can be very effective (Xin-
gwei et al., 2023; Yu et al., 2022; Yürük 
& Batmaz, 2023). Studies investigating 
the impact of education on population 
change in rural areas show that the 
lack of educational facilities negative-
ly affects population change (Lykke 
Sørensen et al., 2021). This makes the 
distance to cities, where the service 
sector is well-established, an important 
issue. The effect of proximity to urban 
areas on population change in rural ar-
eas is frequently mentioned in the lit-
erature (Cawley, 1994; Oruç & Çağlar, 
2022; Sheludkov et al., 2021; Yu et al., 
2022; Zhang et al., 2020). Especially the 
distance to highly populated and devel-
oped cities may affect rural population 
changes more (Liu et al., 2017; Wang 
et al., 2018). This is mainly due to the 
high employment opportunities and 
improved basic services in developed 
cities (Bülbül & Köse, 2010; Millward, 
2005). Transportation infrastructure 
is also considered in some studies as it 
affects accessibility to cities. Since easy 
access to highways increases access to 
services and economic activities, it can 
eliminate some factors that prevent 
rural population growth (Lorenzen, 
2022). Wang et al. (2018) in their study 
on the relationship between rural pov-
erty and different variables, stated that 
the distance variable can provide var-
ious results and the distance of rural 
settlements to different provinces may 
affect rural poverty differently. 

In the literature, many researchers 
emphasize the impact of geological 
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and topographic factors on population 
distribution (Yu et al., 2022). Zhang 
et al. (2021), in their study in Jiangxi 
Province, China, state that population 
distribution is significantly correlated 
around lakes and mountainous areas. 
Zhang et al. (2020), also noted that the 
population living in rural areas gener-
ally prefers plains, basins, and deltas. 
Therefore, it can be said that slope is 
also effective in the spatial distribution 
of the population.

Table 1 shows a list of variables in-
cluded in some studies in the litera-
ture that spatially address population 
change in rural settlements. Indicators 
are grouped under six dimensions: 
population, economic, spatial/natural, 
agriculture, public services, and social. 

Considering the diversity of the indica-
tors, it can be said that economic vari-
ables are mostly discussed. Second-
arily, spatial variables show diversity. 
The population dimension in the table 
shows that the most used population 
variable is rural population density. In 
the spatial dimension, distance to the 
administrative center or city center and 
urbanization rate were the most men-
tioned variables. 

Chi & Ventura (2011) highlighted 
four crucial elements to be considered 
when investigating population change: 
temporal aspects, spillover effects, and 
spatial dimensions. Their study inves-
tigated population changes in the USA 
across three distinct periods, employ-
ing a comprehensive four-step analysis. 
This analysis incorporated 32 variables 
categorized under five dimensions: de-
mographic factors, livability, accessi-
bility, developability, and desirability. 
In another study on rural population 
change, Keddie & Joseph (1991) con-
ducted a non-spatial analysis, calcu-
lating population change percentages 
and utilizing ANOVA analysis to as-
sess the effects of variables. Hu et al. 
(2023) performed a spatial analysis of 
the rural population in China, exam-
ining 357 administrative units. The 
analysis explored the variables influ-
encing population change during the 
periods 2000-2010 and 2010-2020. The 
study employed Moran’s I analysis in 
the first stage to assess spatial agglom-
eration patterns. In the second stage, 
Geographically Weighted Regression 
(GWR) was utilized to analyze spatially 
varying data between 2000-2020. An-
other study by Yu et al. (2022) spatially 
analyzed population change in rural 
areas using the GeoDetector method. 
This approach examined the effects of 
various factors on population change 
and their interactions with each other. 
Bijker & Haartsen (2012) investigated 
migration patterns in rural areas based 
on the popularity of settlements, cate-
gorizing rural areas into three classes 
using the material values of dwellings. 
They analyzed rural population chang-
es related to these groups using differ-
ent indicators. 

In Turkish case studies, the rural 
population is interpreted with propor-
tional data and graphs at the country 

Table 1. Population change variables in 
literature (Created by the authors).
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level (Canpolat & Hayli, 2018), while in 
some studies, rural population change 
is evaluated with data and graphs at the 
provincial level (Yılmaz, 2015). Most of 
the studies in the literature do not em-
ploy spatial statistics. Although spatial 
studies at the scale of rural settlements 
are limited, there are studies that reveal 
the causes of rural-urban migration 
through descriptive analysis. Address-
ing these studies will contribute to the 
creation of rural-urban migration in-
dicators specific to Türkiye. Studies in 
the literature draw attention especially 
to economic concerns in rural-urban 
migration movements in Türkiye (Öz-
türk et al., 2018). In Canpolat & Hay-
li (2018), it is stated that employment 
opportunities in urban areas increase 
the seasonal or daily population mo-
bility between rural and urban areas 
in Türkiye. Lack of sufficient support 
for agricultural activities in rural areas, 
lack of social security and economic 
instability are some of the factors that 
trigger migration to the city (Baybaş et 
al., 2023).  Based on these findings, it 
can be said that economic variables are 
important for research on rural popu-
lation change in Türkiye.  In addition, 
the fact that public services in urban 
areas are more developed compared to 
rural settlements is another important 
reason (Canpolat & Hayli, 2018). Last-
ly, it is underlined in the literature that 
villages are lacking in social activities 
(Baybaş et al., 2023).

The spatial studies conducted in 
Türkiye are based on basic statistics 
and generally provide an analysis of the 
current situation (Gümüş & Körhasan, 
2009). Gürbüz & Karabulut (2008), 
which carried out a similar study with 
this research, evaluated the population 
change on a provincial scale and eval-
uated the population change in rural 
areas with 39 variables. Correlation 
analysis was used to test the relation-
ship between migration and the de-
termined variables. According to the 
results of the study, the variables with 
the highest degree of relationship with 
rural migration are the amount of land 
per household (decare), physiological 
population density, and mortality rate 
(Gürbüz & Karabulut, 2008). Canpolat 
& Hayli (2017), spatialized the settle-
ments with decreasing and increasing 

populations in the rural settlement 
scale. The reasons affecting rural pop-
ulation change are discussed through 
descriptive analysis. According to the 
results of the study, the differences in 
living standards between rural and 
urban areas and the limited econom-
ic opportunities in rural areas due to 
the agricultural policies pursued after 
1980 led to a decrease in the popula-
tion in rural settlements. Improvement 
of transport infrastructure, location 
of rural settlements, high accessibility 
to public services, and favorable eco-
nomic conditions are considered as 
factors that positively affect population 
growth in rural areas (Canpolat & Hay-
li, 2017).

It has been observed that rural-ur-
ban migration is an important problem 
worldwide and various studies have 
been conducted on the subject. In this 
section, the general situation of the ru-
ral-urban migration problem and the 
general factors affecting migration in 
the literature are examined. According 
to the research, it has been observed 
that the causes of migration vary ac-
cording to time and place. Therefore, it 
is thought that it is important to per-
form analysis specific to each settle-
ment and to support the current popu-
lation change analysis with recent data.

3. Materials and methods 
3.1 Data
In this study, spatial and non-spatial 
data are considered to evaluate 
rural data. A dataset was created 
by considering variables from the 
literature and available data at the rural 
settlement scale. Table 2 shows the 
settlement dataset used in this research. 
Population data for rural settlements 
between 2018-2022 were obtained 
from the TurkStat. The YERSIS 
database created by the Ministry of 
Industry and Technology in 2018 was 
used to obtain the economic variables 
influencing population change. From 
this database, economic activity data 
showing the existence of different 
sectors and agricultural production 
structure data showing the diversity 
of agricultural production were 
obtained. In the YER-SİS database, 
a dataset of 37036 settlements was 
created, including settlements 
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with village status, towns, and 
settlements transformed from towns 
to neighborhoods and from villages 
to neighborhoods within the scope of 
Law No. 6360. The YER-SİS analyzed 
settlements that were considered 
rural before Law No. 6360, even if 
they did not have rural legal status. 
As a result of matching the population 
data obtained from the TurkStat and 
the economic data obtained from the 
YER-SİS, 37,020 rural settlements 
were evaluated for this study. For 

the specialization and visualization 
of the data, digital boundary data 
of urban and rural settlements in 
Türkiye were obtained from the 
General Directorate of Population 
and Citizenship Affairs (MAKS). As 
shown in Table 2, according to the 
settlement types of the YER-SİS, the 
settlements that converted from village 
to neighborhood (the settlements 
that changed status with Law No. 
6360) had the highest percentage in 
2022. According to the TurkStat data, 
Metropolitan district neighborhoods 
have a population of 78.16%, while 
villages have a population of only 
5.28%. 

ArcGIS 10.8 software was used for 
geographical analysis. Road and high-
way data obtained from Open Street 
Maps and point data of settlements 
obtained from the Ministry of Na-
tional Defense General Directorate of 
Mapping (HGM) were used for spa-
tial analysis. With the highway data 
obtained from Open Street Maps, dis-
tance analysis was created in a GIS en-
vironment, and the minimum distance 
of each settlement to the highways was 
calculated. Digital distance data of city 
centers were created using the point 
data of settlements. Distance analysis 
was created for each rural settlement, 
and the distance of the settlements to 
the city center was analyzed. Slope and 
elevation data were obtained in the GIS 
environment, and Min-Max values for 
each settlement were calculated and in-
cluded in the analysis.

The variables are given in Table 3 
with their descriptions and sources. 
Variables obtained from the YER-SİS, 
such as primary school, family health 
center, manufacturing employment, 
service activities, and presence of live-
stock in agricultural production are in-
cluded in the analysis as dummy vari-
ables. The distance to the cities in the 
highest socioeconomic development 
level, population by rural settlements 
in 2018, and population change be-
tween 2022-2018 contain data in dif-
ferent ranges. In order to be analyzed 
correctly and compared with each oth-
er, the data that were not in the range of 
1 and 0 were normalized with the log-
arithmic normalization technique re-
calculated in the range of 1 and 0, and 

Table 2. Data information table (Created by the authors).

Table 3. Description and descriptive statistics of variables 
(Created by the authors).
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included in the analysis. Lastly, we use 
the natural logarithm of the dependent 
variable (population change). The de-
scriptive statistics of variables are given 
in Table 3.

3.2 Methodology
In the literature, it is stated that there is 
an interaction between settlements when 
different variables are evaluated (C. 
Wang et al., 2023). After collecting and 
organizing the necessary data, spatial 
autocorrelation methods were used to 
reveal this situation and to understand 
the existence of the interaction between 
the population variables in Türkiye. 
Figure 3 shows the steps performed in the 
study and the methodologies used. LISA 
analysis reveals the pattern of interaction 
between settlement populations before 
analyzing the spatial factors affecting 
rural population change. Regression 
analysis is then conducted to understand 
how much the variables affect population 
change. OLS (Ordinary Last Square) and 
SAR (Spatial Autoregressive) methods 
were used to analyze the impact of 
variables on population change. While 
OLS analysis does not take spatial 
interaction into account when analyzing 
the relationship between the dependent 
variable and the independent variables, 
SAR analysis includes clustering in the 
analysis when evaluating the relationship 
between variables. To understand how 
spatial interaction affects the relationship 
between variables, both of these analysis 
are conducted and the results are 
compared.

3.2.1 Global Moran’s I
Global Moran’s I method is one of 
the analysis that reveal the spatial 
distribution pattern of settlements. 
With this method, the distribution 
and clustering pattern of settlements 
are analyzed, and all settlements are 
evaluated simultaneously and assigned 
a value between 1 and -1. A Moran’s 
I value close to 1 indicates clustering 
and a value close to 0 indicates random 
distribution (Moran, 1948).

3.2.2 Local Moran’s I
The Moran’s I model, introduced by 
Anselin (1995), is used to analyze each 
value with its neighboring values and 
to show spatial interaction. In this 
study, the k-Nearest Neighbors method 
is used for calculating the weights of 
rural settlements, and six neighbors are 
considered. With this step, whether the 
population changes clustering or not 
is evaluated spatially. The formula for 
LISA analysis is given below.

In the scatter plot of this model, the 
upper right section shows the high-
high (H-H) distribution, and the low-
er left section shows the low-low (L-L) 
distribution. The values located in the 
H-H or L-L sections indicate a clus-
tering pattern. The values in the low-
er right and upper left sections show 
low-high (L-H) and high-low (H-L) 
distributions. The settlements in these 
sections have an opposite relationship 
with neighboring settlements.

3.2.3. OLS (Ordinary last square)
Variables affect population changes for 
different reasons, such as economic, 
topographic, or ecological. Thus, 
the relationship between population 
change in rural areas and other 
variables has been revealed by the 
OLS method. The formula of the OLS 
method is given below.

Figure 3. Methodology diagram.

Equation 1 . Global Moran’s I formula.

Equation 2. Local Moran’s I formula.
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This formula aims to minimize the 
error term, that is, to minimize the dif-
ference between the observation and 
the actual variable value.

3.2.4. SAR (Spatial autoregressive)
The Spatial Autoregressive (SAR) 
model controls spatial interaction 
which is included with the spatial 
weight matrix. Therefore, the SAR 
model is used in this study to have 
spatial interaction in the correlation 
between variables obtained with OLS 
(Anselin, 1980).

With these methods, the relationship 
between population change in rural 
settlements and its determinants will 
be analyzed and spatially addressed.

4. Results
This study includes various 
visualization techniques and spatial 
factors to analyze the spatial variation 
of population and change in rural 
settlements. The population change 
map of all rural settlements in Türkiye 
between 2018 and 2022 is analyzed 
in Figure 4. Although rural areas 
generally experience population loss, 

the population of some settlements 
is increasing. When the population 
change map (Figure 4) is evaluated, 
it is observed that rural settlements 
in the Aegean and Mediterranean 
coastal regions of the country and 
rural settlements located near 
metropolitan cities generally show 
positive population change. While 
the population decrease is high in 
the Eastern Black Sea Region, the 
population decrease is low in the 
Western Black Sea Region, and in some 
settlements, the population is even 
increasing. To understand whether the 
decreases or increases in settlements 
show a regional characteristic, 
clustering analysis should be 
performed. In this study, LISA analysis 
was used to analyze spatial clustering.

Initially, the cluster analysis of the 
total population changes of rural settle-
ments for the years 2018 and 2022 was 
analyzed separately. According to 2018 
LISA cluster analysis results (Figure 5), 
a low population is clustered in Eastern 
Anatolia, Central Black Sea regions, 
and southeast of the Marmara region. 
The high rural population shows a high 
clustering pattern in Central Anatolia, 
Thrace, and the coastal settlements 
of the Mediterranean and Aegean re-
gions. In 2022, low population clusters 
are observed especially north of Anka-
ra and in the eastern regions (Figure 6).

In addition, the clustering trend of 
population change values in rural areas 
of Türkiye between 2018 and 2022 is 
revealed by conducting a LISA analy-
sis (Figure 7). Regions with population 
growth are clustered especially along 
the coasts of the Mediterranean and 
Aegean regions. On the other hand, 
rural settlements with declining popu-
lations are clustered in parts of Central 
Anatolia, the Eastern Black Sea region, 
and the southern Eastern Anatolia 
region. The clustering of population 
changes in certain regions may be a 
consequence of the fact that population 
change is regionally affected by certain 
variables. To ascertain this, regression 
analysis was employed to ascertain the 
extent to which and in what direction 
the variables affect population change.

In the regression analysis, popula-
tion change in rural settlements be-
tween 2018 and 2022 was taken as the 

Equation 3. OLS (Ordinary Last Square) formula.

Equation 4 . SAR (Spatial Autoregressive) formula.

Figure 4. Population change between 2018-2022.



ITU A|Z • Vol X No X • XXX • Ş. G. Kırdı, Z. Elburz

10

dependent variable, while the presence 
of primary schools, the presence of 
family health centers, manufacturing 
sector employment, the presence of 
service sector activities, the presence 
of livestock sector in the agricultural 
sector, distance to cities in the first tier 
in terms of socioeconomic develop-
ment level and total population in 2018 
were taken as independent variables. 
In regression analysis, three models 
were created according to the type of 
settlements. Model 1 includes 18183 
settlements with village status in non-
metropolitan provinces, while Mod-
el 2 includes 17104 settlements that 
have been transformed from villages to 
neighborhoods in metropolitan prov-
inces. In Model 3, all rural settlements, 
regardless of their current legal status, 
are considered and evaluated compre-
hensively. Settlement Type 1 and Set-
tlement Type 2 comprise settlements 
(villages or urban neighborhoods) de-
fined solely by the legislation (Law no. 
6360), without considering the specific 
characteristics of each settlement. It 
also highlights the problematic nature 
of the former rural definition by Law 
No. 6360.  Such changes emerging with 
the law can be expected to affect pop-
ulation change in rural settlements.  
Therefore, the change in status must be 
included in the study to understand its 
impact on the factors influencing pop-
ulation change in rural areas.

According to the results of the OLS 
(Table 4), in all three models, primary 
school, manufacturing sector employ-
ment, distance to first-tier cities, and 
initial population have statistically 
significant effects on rural population 
change. Since we use the natural loga-
rithm of rural population change as a 
dependent variable, a lower rate of ru-
ral population change does not directly 
imply decline in population. It suggests 
a slower growth or a decrease in popu-
lation.  Based on the coefficient signs, 
it is possible to argue that the presence 
of primary schools and higher manu-
facturing sector employment oppor-
tunities cause higher rural population 
change. Conversely, lower rates of rural 
population change can be experienced 
in settlements with a higher distance 
to cities and a higher initial popula-
tion. Model 3 excels with a lower AIC 

and higher log-likelihood, showcasing 
a better fit and simplicity compared 
to other models. This result is expect-

Figure 5. LISA map of rural population in 2018. (Moran’s I 
Value: 0,314).

Figure 6. LISA map of rural population in 2022. (Moran’s I 
Value: 0,308).

Figure 7. LISA map of rural population Change Between 
2018-2022 (Moran’s I Value: 0,166).

Table 4. OLS (Ordinary Last Square) and SAR (Spatial Lag 
Model - Maximum Likelihood Estimation) results.
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ed since the other two models employ 
different dependent variables based on 
legally defined types of settlements. 
LISA analysis reveals that there are 
spatial clusters in population change 
in rural areas. Since OLS analysis does 
not consider spatial interaction when 
analyzing the effects of variables on 
population change, SAR analysis has 
been conducted to include the spatial 
dimension in the effect of variables on 
population change.

According to the results of the SAR 
(Table 4), all three models consistently 
exhibit a significant and positive spatial 
lag coefficient (W_Pop Change) in re-
lation to rural population change. This 
finding strongly indicates that changes 
in rural populations in one spatial unit 
are positively influenced by the chang-
es in neighboring units. The observed 
spatial spillover effects corroborate the 
initial hypothesis, thereby substantiat-
ing the existence of significant spatial 
interdependence within the dataset. 
Similar to the OLS results, Model 3 
displays a better fit than the other two 
models for the SAR findings. Model 3 
demonstrates that an increase in pri-
mary school services, manufacturing 
employment, and service sector activ-
ities variables leads to a higher rate of 
rural population growth. Our findings 
regarding the impact of educational 
services on population changes in ru-
ral areas are consistent with existing 
literature such as in Lykke Sørensen 
et al. (2021).  They also found that in-
adequacy of educational services in 
settlements has a negative effect on 
population change. Surprisingly, no 
statistically significant relationship was 
found between the presence of health 
centers and rural population change 
even though the importance of health 
services is emphasized in the literature 
(Yürük & Batmaz, 2023).

Non-agricultural sectors gain im-
portance as economic income is not 
satisfactory due to reasons such as in-
sufficient agricultural support (Baybaş 
et al., 2023; Yu et al., 2022). The in-
creasing tendency of the rate of pop-
ulation growth of rural settlements 
with service activities such as hotels 
and restaurants and settlements with 
manufacturing labor can be associated 
with the importance of non-agricul-

tural economic sectors on population 
change (Öztürk et al., 2018). The other 
variable that has a significant effect on 
the rate of rural population growth is 
the presence of livestock activities. In-
terestingly, an increase in the livestock 
activities variable can cause a decrease 
in the rate of rural population growth.  
This finding supports the arguments in 
the literature on the importance of a 
non-agricultural economy. 

Along with livestock sector activ-
ities, an increase in the distance to 
first-tier cities, and initial population, 
are also associated with slower rural 
population growth. This can be inter-
preted as areas with remote locations, 
larger populations, or higher livestock 
activities experiencing less dynamic 
population changes between 2018 and 
2022. The distance to the main cities, 
especially, attracted a lot of attention in 
the literature. It is possible to say that 
the population decreases with increas-
ing distance to developed cities (Liu et 
al., 2017; Wang et al., 2018). One of the 
reasons why rural settlements close to 
urban centers do not tend to decrease 
in population is that they have access 
to basic services and some economic 
activities through these cities (Loren-
zen, 2022). Similarly, studies conduct-
ed in Türkiye indicate that seasonal 
and daily mobility from rural to urban 
areas is highly related to economic rea-
sons and accessibility of areas (Canpo-
lat & Hayli, 2018). 

5. Conclusion
Research on changes in rural 
populations reflects diverse 
perspectives and determinants. When 
reviewing various studies on rural 
areas, several limitations become 
evident. Firstly, migration studies 
often operate at higher scales, such 
as city and province levels, due to 
data constraints. Moreover, some 
studies focus exclusively on specific 
regions and lack spatial analysis, 
restricting their examination to only 
descriptive analysis. Recognizing the 
importance of comprehending the 
reasons for rural population changes, 
this study adopts a village-scale (micro 
level) approach, acknowledging the 
distinctive characteristics of each rural 
settlement. In this study, the analysis of 
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population changes in Türkiye’s rural 
areas involves Moran’s I statistics to 
uncover spatial interactions in rural 
areas. The results confirm the spatial 
interactions between rural settlements 
and support the idea that changes in 
one settlement affect the surrounding 
settlements, leading to clusters in 
certain areas. The cluster maps of LISA 
analysis also indicate a strong tendency 
for a clustering pattern of settlements 
with low population, especially in 
the eastern provinces. In contrast, 
settlements located in the Aegean 
coast and Thrace region experienced 
a clustering of high population growth 
between 2018 and 2022. The OLS 
and SAR analysis investigate factors 
influencing population change in 
rural areas, utilizing three models: 
settlements labeled as “village” (Model 
1), those transitioning from “village 
to neighborhood” (Model 2), and all 
rural settlements (Model 3). According 
to the OLS results, variables such 
as the presence of primary schools, 
manufacturing employment, service 
sector activities, and the livestock 
sector significantly impact population 
change. While certain factors 
contribute to population growth, 
others, like distance to developed 
city centers and the absence of basic 
services, lead to a decline in the 
population growth rate. The SAR 
analysis corroborates these findings, 
highlighting the influence of various 
variables on population change in 
rural settlements. Model 3 underscores 
the positive effects of primary schools, 
manufacturing employment, and 
service sector activities on population 
growth rates.

Drawing insights from the study’s 
conclusions, several recommenda-
tions emerge for policymakers and 
stakeholders involved in Türkiye’s ru-
ral development. Firstly, the recogni-
tion of the important role of prima-
ry schools in influencing population 
change highlights the need to increase 
investment in educational facilities 
and underlines that education is a key 
driver of rural development. Secondly, 
to stimulate population growth, poli-
cymakers should encourage the diver-
sification of economic activities with-
in rural settlements, focusing on the 

promotion of manufacturing employ-
ment and service sector activities that 
have demonstrated positive impacts. 
Thirdly, the SAR analysis underscores 
a notable and positive correlation be-
tween changes in population within 
Türkiye’s rural settlements and their 
neighboring units, highlighting the 
significance of regional interdepen-
dence. In response, policymakers can 
adopt targeted strategies to harness 
these spatial dynamics. Initiatives fos-
tering collaboration and information 
exchange among neighboring settle-
ments should be prioritized to amplify 
positive population trends. Additional-
ly, the findings emphasize the need for 
nuanced, tailored rural development 
policies that account for the distinctive 
characteristics of each settlement, ac-
knowledging that a uniform approach 
may not be effective. Finally, conduct-
ing field studies is suggested to gain 
in-depth insights into the positive and 
negative factors influencing popula-
tion change, accounting for the specific 
context of each settlement. By embrac-
ing these recommendations, we believe 
that policymakers can formulate more 
effective strategies for sustainable and 
balanced rural development, ensuring 
the well-being and prosperity of Türki-
ye’s rural populations.
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