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Abstract 
Rural-urban interactions have become an even more important issue with global changes and developments. 
These areas, where population density and agricultural production are low, have a complex social, economic and 
natural structure that cannot be handled from a single perspective. This situation necessitates a multidimensional 
approach to rural areas and rurality. The study aims to address the socio-demographic and economic structure 
of Turkey’s provinces with a multidimensional approach and to analyze them comparatively. The data set of the 
study consists of 14 socio-demographic and 15 economic variables used in defining rural-urban areas. Three 
different clustering analysis methods (K-means, Ward, Two Step) were used in the study in which SPSS program 
was applied. As a result of the analyzes made with three clustering methods, the spatial distribution of the 
ruralness levels of the provinces was mapped and the variables that lead to cluster formation were determined. 
The results of these cluster analyses conducted with different methods at the NUTS-3 level in Turkey include a 
methodological discussion and a comparative determination. Although there are spatial differences as a result of 
the analysis of rurality with both socio-demographic and economic variables, the general similarity of the clusters 
formed by the three methods is significant. As a result, these processes, which are carried out comparatively with 
alternative clustering methods, are important in determining rural and urban areas and guide the production of 
healthy decisions and policies for the problems and potentials of settlements. 
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1. Theoretical framework  
The distinction and relationship between city and countryside is one of the important issues of regional 
integration in Europe (Öğdül, 2010). Regional development requires interactions and influences between urban 
and rural development, two non-homogeneous geographical economic entities. Urban-rural synchronized 
development reflects the attempts of two types of socio-economic units and human settlements with different 
characteristics to integrate their development and coexist in an interdependent region and smoothly balance 
the urban-rural economy (Gao, 2012; Chen et al., 2016). Innovations in agricultural-industrial production, 
climate change and developments in transportation-communication technologies affect urban and rural areas 
in different ways. These developments have a strong impact on urban-rural interactions (Van Leeuwen, 2015). 
Due to these developments, it has been understood that the distinction between urban and rural areas is not 
as clear as it was in the past and it is no longer easy to make a distinction (Copus, 2010; Coombes & Raybold, 
2004; Gulumser et al., 2011).  
Rurality is important from a cultural, social, political or economic perspective, and especially for the future and 
sustainability of rural areas (ESDP, 1999). Early definitions of rurality were based on sociological theories that 
emphasized inherent differences between urban and rural communities (Van Leeuwen, 2015). According to 
Wirth (1938), urban lifestyle differs from rural life according to three variables: size, density and heterogeneity.  
Cities are traditionally defined as centers of services and employment, including administrative, commercial, 
educational and entertainment functions, and are connected to their surroundings through roads and other 
modes of transportation (Öğdül, 2010). 
The built environment of rural areas differs significantly from urban areas in terms of the existence and 
regulation of land uses (Morrill et al., 1999). As a general definition, rural areas are defined as non-urban 
areas that are the location of agricultural activities (Gülümser et al. 2010). However, defining rural areas as 
non-urban areas or areas where agriculture and physical landscape are important is inadequate to describe 
today’s complex reality (Labrianidis, 2006). Sociologically, the concept of rural defines a social structure whose 
dominant source of income is agriculture, where reproduction and production relations are determined through 
the ownership of agricultural production tools, and spatially refers to an area where population density is very 
low (Urry, 1999; in Tübitak, 2015). However, technological, economic and social developments, network 
relations that emerged as a result of these developments, natural structure differences, and the diversity of 
indicators that will define rural areas show that rural cannot be combined in a single definition. 
Although urban-rural interactions are nowadays considered to be less important, this is not the case. In recent 
years in particular, the relationship between urban areas and their countryside has become a recurrent theme 
in European rural policy debates (Copus, 2010). The urban-rural dichotomy has led to two opposing ideas for 
many years in the past.  One was the anti-urban view, which idealized and regretted the disappearance of 
rural life, and the other was the urban view, which saw urbanization as the engine of progress, innovation and 
modernization. This situation has also left its mark on spatial planning policies (Davoudi & Stead, 2002). It 
soon became clear that the idea of a bipolar rural-urban dichotomy was unrepresentative of the real world 
(Cloke, 1977). Subsequently, rural indices have sought to measure the diversity of rural environments by 
identifying specific localities along a spectrum between rural and local extremes, rather than looking for an 
area that is uniquely urban or rural (Harrington & O’Donoghue, 1998).  
The publication of the European Spatial Development Perspective (ESDP) in the late 1990s marked a revival 
of interest in urban-rural relations (Copus, 2010). In the new EU discourse, rurality is defined in relation to the 
city and in a way that distributes the countryside into a new European regional economy (Hadjimichalis, 2003). 
This focus on the urban-rural continuum is confirmed by the visible and invisible flows of people, capital, 
goods, knowledge and technology between urban and rural areas (Davoudi & Stead, 2002).  
Due to social, economic and technological developments and the interaction of various non-quantitative factors 
that affect rural development in particular, rural areas are experiencing significant temporal change (Li et al., 
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2015). Recognizing the diversity of rural areas is an important element of rural development policy. In order 
to develop and implement effective rural strategies and policies in rural areas, it is necessary to recognize 
these differences, identify their strengths and weaknesses, and develop strategies that combine them. In 
addition, social and economic problems arising from the abandonment of land, agriculture and livestock 
activities in rural areas (Pirlone et al., 2017). These problems in rural areas need to be solved. This requires 
accurate identification on the one hand and specific tools for ad hoc policy interventions on the other. It is 
therefore necessary to identify the differences between the various local realities through appropriate methods 
of analysis (Balestrieri, 2014). Therefore, a better understanding of the needs of both urban and rural 
populations, the magnitude of interactions between them and the identification of vulnerable groups are 
important for the future (Van Leeuwen, 2015). 
Classifying rural areas and distinguishing between rural and urban areas is not an easy task. Although 
“agricultural and rural development” is among the main policy areas, there is no universally accepted method 
for classifying urban and rural regions. (Gülümser et al., 2010). However, effective rural development policies 
should be based on an accurate classification of the main characteristics of territorial types (Bogdanov et al., 
2008). The first step beyond the simple urban-rural dichotomy involves the introduction of a category of 
transitional space that recognizes a gradual series of states between the most urban and the most rural 
locations (Hugo et al., 2003). At this point, rural typology studies are carried out to understand rural areas in 
depth, to define/limit rural areas or to form the basis for rural planning/policies (Cloke, 1977; OECD, 1994; 
Boscacci et al., 1999; Schmidt-Thomé, 2005; Öğdül et al., 2007; Scholz, 2009). 
Indicator development is a necessary but difficult step in defining and delimiting rural areas (Bryden, 2002). 
The widest diversity in typology studies is seen in the indicators and variables used and the measurement of 
these variables (Beyazlı et al., 2017).  Although quantitative criteria have limited reliability, international 
organizations (such as the OECD and EUROSTAT) have often used these criteria to define rural areas because 
of their practicality in interregional or interstate comparisons (Labrianidis, 2006). Population density has 
traditionally been used to describe rural areas in Europe (Ballas et al., 2003). The NUTS -31 and NUTS-5 level 
definitions published by the OECD are based on the variables “rural population” and “population density” 
(OECD, 1994; Pizzoli & Gong, 2007) while EUROSTAT’s studies are based on “population density”. The 2005 
ESPON project and RUFUS typology also used “population density” and “land use” variables to typologize 
urban and rural areas (Scholz, 2010). 
Due to the statistical and political inadequacy of the OECD’s univariate definition of rural areas based solely 
on the indicator “population density”, many variables have been adopted with different typologies (OECD, 
1994). In general, various ways of classification and definition have been derived in the literature to measure 
differences in the degree of rurality, including population density, rate of population loss or increase, 
settlement size, local economic structure, accessibility, infrastructure and landscape (Ballas et al., 2003; Baum 
et al., 2004; Bryden, 2002; Labrianidis, 2006; Plessis, 2001; Albrecht, 2006).  
Urban-rural classifications have evolved over time from simple density approaches based on functional 
relationships between rural and urban areas to more complex classifications (Bryden, 2002). Due to recent 
developments, the degree of urbanity and rurality based on multiple classifications has begun to be discussed 
in the development of policies on urban and rural areas, instead of the strictness/clarity of the distinction 
between rural and urban areas (Cloke, 1977; OECD, 1993; ESPON, 2004; EUROSTAT, 2005).  
An increasing number of multivariate statistical analyzes have been conducted in rural contexts (Cloke, 1977; 
Ibery, 1981; Kostowicki, 1989; Openshaw, 1985; Errington, 1990). The first steps towards multiple definitions 
were taken at the European Statistical Conference in 1964 (UN, 1969). The rurality index was developed in a 

 
1  The Nomenclature of Territorial Units for Statistics (NUTS) is a statistical classification method developed by the 

European Union Statistical Office (Eurostat) since the 1970s to ensure that regional statistics are produced according 
to a single spatial classification in the European Union. In Turkey, NUTS has started to be used as the implementation 
basis of regional development policies. 
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1971 study in Wales to improve the rating and definition of rural areas (Cloke, 1977). In a multiple classification 
attempt in Indonesia, rurality was defined according to population, the proportion of households engaged in 
agriculture and the urban facility (Hugo et al., 2003). In addition, Malinen et al. (1994) presented a classification 
for rural Finland, while Cromartie and Swanson (1996) provided a classification for the United States (Hugo et 
al., 2003). Leavy et al. (1999) classified rural areas of Ireland using census data. Additionally, based on 1991 
population data, the “Rurality Index for Small Areas” was created for rural Spain (Ocana-Riola & Sanchez-
Cantalejo, 2005). Long et al. (2009) also established the evaluation indicator system of rurality degree index to 
distinguish the rurality degree of different species in China. Despite Turkey’s rural potential, the government has 
started some initiatives to solve the rurality problem as part of its efforts to harmonize with the EU. 
Based on the above-mentioned theoretical analysis, the study aims to address and comparatively analyze the 
socio-demographic and economic structure of the rural areas of Turkey with a multidimensional approach. In the 
study, firstly, the theoretical framework of rural areas and rurality is explained. Following the theoretical 
definitions, the method of the study (different cluster analyzes in accordance with the comparability purpose of 
the study), variable selection process and data set are included in the methodology section. Finally, a comparison 
of the rurality levels of the provinces revealed by socio-demographic and economic variables and different 
clustering methods is included. 

2. Methodological framework  

2.1 The dataset 
Rural areas are characterized by their social, economic and environmental diversity. Rural areas suffer socially 
from migration and population aging, economically from high poverty and dependence on agriculture, naturally 
from environmental risks (Francini, 2020). Therefore, in the development of spatial typologies to characterize 
rural areas, multivariate analysis is most widely used, given that various social, economic and demographic 
dimensions must be taken into account (Bogdanov et al., 2008).  
- Socio-demographic Variables: Human intervention in land use is shown by population size and density,  
growth rate and migration variables (Leavy, 1999). Population density is an indicator of the relative importance 
of built land and human interference with the natural landscape (Bengs & Schmidt-Thome, 2005). Although 
population density has traditionally been used to define rural areas in Europe, low population density is not 
always associated with rural populations (Ballas et al., 2003). Age structure is an important indicator of rurality 
and population aging is a common phenomenon (Cloke, 1977; OECD, 1993). Cloke (1977) stated that the 
aging population is more pronounced in rural areas and the elderly dependency ratio is higher. On the other 
hand, an age structure leaning towards the 15-45 age group indicates non-rural tendencies. Moreover, 
variables indicating the share of dependent persons in the total population of a region are to understand the 
importance of demographic composition, which differs significantly between urban and rural areas (Van 
Leeuwen, 2015). Finally, education level is a significant measure in determination of human resources and 
human capital skill levels. In rural areas, workers have lower skills, education and specialization levels when 
compared to urban areas (Pizzoli & Gong 2007). 
- Economic Variables: To define the economic profile of the area, employment, production, value added  
and land use by sectors are taken into account (Bryden, 2002; FAO, 1986, 1993, 2005). Primarily, the 
correlation between land cover and GDP is an adequate indicator of land use efficiency/productivity, hence, of 
sustainability (Gløersen et al., 2006). It was reported that predominantly rural regions have low per capita 
GDP (Zheliazkov et al., 2015).  Also, industrial specialization or diversity is an indicator of the level of economic 
development. And concentration in agriculture reflects a rural structure, while the diverse industrial distribution 
denotes an urban structure (Bryden, 2002). The internal structure of industries (i.e., business size, workforce 
type, changes, etc.) also provides clues about development potential, economic development, and 
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susceptibility to change. The self-employment rate is higher in rural areas (Zheliazkov et al., 2015). Finally, 
combination of new rural economy industries (tourism and services, recreation, specialized commerce, etc.) 
could be observed in modern rural areas (Bryden, 2002). Many applied studies have been examined in the 
process of establishing the theoretical framework for the definition/classification of rural areas and determining 
variables. However, due to space constraints, the most frequently mentioned studies in the national and 
international multiple classifications of rurality are included in Tab.1. 
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Population  X     X     X 
Population density X X  X X  X X X X X X 
Population change X   X  X  X X    
Rate of urbanization/Share of rural population       X   X X  
Population by age groups and gender X   X     X    
Size of household          X   
Crude birth/death rate  X    X    X   
Dependency ratio     X  X  X X   
Demographic vitality     X         
Share of young people   X X X     X   
Share of aged people X   X X     X   

 

Gross domestic product  X      X     
GDP per capita  X X        X  
% primary- secondary- tertiary sector     X         
Total employment       X    X X 
Share of employment in agriculture  X X  X X X X  X X X 
Share of employment in manufacturing  X    X X X     
Share of employment in services  X X   X X X  X   
Total gross value added by sector        X     
Share of agriculture in total gross value added  X           
Patent applications  X           
Firm density   X          
Number of hotels/ beds per person  X         X  
Number of branch banks       X      

 

Job X            
Education level   X X  X    X   
Illiteracy rate       X   X   
Average income and income inequality      X X  X    
Total or long-term unemployment rate  X X X    X     
% Households/persons with social payments    X         
% Self employees   X          
Retirement index     X        
In or out migration rate X   X      X   
Share of ethnic minorities   X          

Tab.1 Variables used in the classification of rurality 
 
Turkey’s NUTS-3 level socio-demographic and economic data availability, theoretical context and 
methodological requirements were evaluated together and a data set was created. Considering the aim of 
comparative classification of rurality with socio-demographic and economic data depending on the 
heterogeneous structure of rural areas, a multivariate process was followed at the NUTS-3 level.  
Considering the diversity and uniqueness of rural areas, it can be said that the variables used in different 
typologies are numerous. (Gülümser et al., 2010). However, one of the most important factors affecting variable 
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selection is the availability of data. In this study, which was conducted based on two contexts at the provincial 
level, 14 socio-demographic variables and 15 economic variables were used for 2018. Variables were obtained 
from the data sets of the Turkish Statistical Institute (TUIK) including regional and provincial levels. In this 
context, the data obtained or produced within the scope of the study is as follows (Tab.2). 

Socio-demographic variables Economic variables 
Population Gross domestic product per capita 

Rural population Rate of agricultural GDP * 
Annual population growth rate Rate of industry GDP * 

Population density Rate of service sector GDP * 
Rate of rurality* Rate of imports per capita 

Rate of youth dependency Rate of exports per capita 
Rate of elderly dependency Rate of domestic import * 

Rate of active population* (22-44 age) Rate of exports export * 
Rate of population over 65 Rate of agricultural production in the country * 

Average household size Agricultural production per agricultural population * 
Gross birth rate The number of animals per hectare * 
Gross death rate Rate of organic production * 

Infant mortality rate Rate of organic farmer * 
Rate of literacy Rate of entrepreneurs in agriculture sector by province* 

 Rate of agricultural entrepreneurs in the total * 

Tab.2 Variables describing the rurality and used in the study and data sources (Turkey Statistics Institute, 2018) 2 

 
The determinants of rurality may vary between countries with different social backgrounds. Therefore, the choice 
of variables used to construct the index should be based on the context and social structure of the areas under 
study. And it should be reviewed and updated periodically over time (Prieto-Lara & Ocan˜a-Riola, 2010). 

2.2  Methodology 
In rural areas, a variety of problems need to be addressed, thus requiring on one side specific tools for a 
correct identification and on the other side ad hoc policy interventions. It is therefore necessary to identify the 
differences within the various local realities through appropriate analysis methods (Balestrieri, 2014). 
In response to growing interest in the issue of regional differences, geo-statistical techniques of identifying, 
classifying and grouping different types of rural areas are increasingly incorporated into rural development 
policy design processes (Coombes, 1996; DoELG, 2002). These analyzes often focus on producing a 
classification or typology of rural areas based on the assessment of demographic, economic and other factors 
in order to facilitate policy development. In this context, cluster analysis was used in this study, which 
comparatively reveals rurality with various methods with the help of socio-demographic and economic data. 
Reasons such as “being an exploratory method”, “being able to produce meaningful results from multivariate 
data sets”, “enabling comparative analysis” and “monitoring spatial reflections” were effective in the use of 
cluster analysis within the scope of the study. K-means method (non-hierarchical clustering), ward method 
(hierarchical clustering) and two-step clustering (hybrid method) were used in the study. Thus, as a result of 
different clustering methods, settlements with similar rural characteristics will be identified. 
Cluster analysis is a statistical method to “partition a set of observations into a distinct number of unknown 
groups or clusters in such a manner that all observations within a group are similar, while observations in 
different groups are not similar” (Timm, 2002). Copus (1996) identified one of the advantages of the 
methodologie as their capacity to tackle large numbers of variables easily and their adequacy for explorative 
data analysis. The degree of similarity in one group is defined by the distance between the observations within 
a multidimensional co-ordinate system where each axis represents one feature. According to its characteristics, 

 
2  It was created by the author using the data obtained from Turkey Statistics Institute system. 
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each region is definitely positioned in this multidimensional space. The closer to each other regions are, the 
more likely they are to be grouped into the same cluster (Baum et al., 2004). Furthermore, aggregative 
approaches to cluster analysis lead to useful and sometimes unexpected information about data patterns 
(Copus, 1996). The following could be suggested when hierarchical and non-hierarchical methods are detailed:  
− Nonhierarchical or non-agglomerative methods: These start with an a priori decision to form groups and  
are based on seed points equal to the desired group count (Rogerson, 2001). To obtain valid and significant 
results in the analysis, two conditions should be met. These are selection of significant variables and accurate 
determination of the cluster size (Punj & Stewart, 1983). After the variables are determined, one of the main 
criteria developed to determine the cluster size (Tatlıdil, 1992; Çakmak et al., 2005) is calculated with the 
formula k = (N/2)1/2 where N is the number of observations.  
− Agglomerative or hierarchical methods: In these methods, the number of clusters is equal to the number  
of observations, which are then merged into larger clusters. The method aims to combine the observations 
into increasing sizes of clusters, using a measure of similar distances (Ballas et. al, 2003). The main approach 
is that the number of clusters is reduced one by one by merging two existing clusters. In the first step, each 
region represents a single cluster. After the last step, all regions are included in one cluster. A dendrogram 
visualises the steps in a hierarchical clustering procedure (Hair et al. 1998). According to Baum et al., 2004 
the elbow criterion that creates a sudden jump upwards in the agglomeration coefficients, the dendrogram, 
various statistical values of the clusters, and the plausibility of the grouping are means of deciding on the 
number of clusters. 
− Two Step Cluster analysis: This method was developed to cope with the problems in K-means algorithm.  
This algorithm produces solutions with a mixture of continuous and categorical variables. The SPSS algorithm 
leads to an optimal number of automatically determined clusters; however, since cluster analysis does not test 
the hypothesis, the researcher needs to check the accuracy of the solution. Cluster quality bar represents the 
silhouette coefficient, which is a measure of both cohesion (i.e., the similarity of the elements in a cluster), 
separation (i.e., the difference of the clusters) and ranges between –1 and 1 (Raggi et.al, 2013; Bacher et al., 
2004). As a result, revealing so far unknown regional structures and coherences and, thus, contributing to 
new insights it can motivate argumentations of regional policy and contribute to initiate political effects (Baum 
et al., 2004). 

3. Description of rural clusters 

At this stage of the study, three different clustering methods, the results of the method and the spatial 
distribution of the clusters are included. In the study where standardized socio-demographic and 
economic data were used, K-Means, Ward and Two-Step cluster analyzes were performed with the help 
of SPSS 25.0 software. As a result of the first analyses, the socio-demographic variables “infant mortality 
rate” and the economic variables “number of animals per hectare” and “rate of agricultural 
entrepreneurs in the total” are not significant. For this reason, these variables were removed from the 
data set and not used in cluster analyses. In the study, the rural structures of the settlements are 
summarized based on different cluster analyzes and socio-demographic and economic dimensions. 
These analyzes provide comparative and spatial analyzes of the rurality of the settlements. 

3.1 K-Means method (non-hierarchical clustering) 
Socio-demographic Clustering: It was aimed to determine the rurality levels of the settlements with 13 
primarily selected socio-demographic variables using the K-means method. The number of clusters required 
for analysis was obtained from the formula k = (N/2)1/2. The number of clusters for Türkiye, which has 81 
provinces (k), has been determined as 6. Clusters were formed as a result of the analysis conducted in 5 
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iterations. According to the ANOVA table f values (sig.), the most effective variable in determining the clusters 
was “population density” (Fig.1 and Tab.3). “Annual population growth rate” in Cluster 4, “population density”, 
“total population” and “active population rate” in Cluster 6, “youth dependency”, “average household size” and 
“crude birth rates” in Cluster 2 attract attention. Finally, it is seen that the variables of “rural population”, 
“rurality rate” and “elderly dependency ratio” are high in Cluster-1. Finally, in order to make comparisons 
between clusters and variables, the cluster value of each variable is given in Tab.3. 

 
Fig.1 Socio-demographic clustering (K-means cluster analysis) 

 Variables Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 
 1.Population -0.31537 -0.18424 -0.36026 -0.43700 0.37863 7.71591 
 2. Rate of rural population 0.88324 0.46240 0.08906 0.07548 -0.99397 -1.01367 
 3. Annual population growth rate -0.42480 -0.07575 0.45100 6.29448 -0.27021 -0.94864 
 4. Population density -0.18536 -0.18973 -0.20971 -0.31312 0.10625 8.55924 
 5. Rate of rurality 0.59066 0.39202 0.48397 0.88897 -1.11967 -1.17636 
 6. Rate of youth dependency -0.40848 1.68925 -0.72834 -0.69586 -0.03944 -0.32015 
 7. Rate of elderly dependency 0.29796 -1.40749 1.01793 1.39290 -0.28676 -1.15618 
 8. Rate of active population -0.08768 -0.27649 -0.62062 -1.27693 0.72586 3.23554 
 9. Rate of population over 65 0.32301 -1.46881 1.00612 1.30912 -0.25924 -1.00402 
 10. Average household size -0.43400 1.79725 -0.62350 -0.62558 -0.19321 -0.16735 
 11. Gross birth rate -0.48578 1.73370 -0.73267 -0.73812 -0.01528 -0.03780 
 12. Gross death rate 0.40860 -1.46216 0.91092 1.27609 -0.23966 -0.98693 
 13. Rate of literacy 0.47318 -1.55985 -0.07887 -0.20022 0.65866 1.00793 
    

 variable value lowest     highest 
Tab. 3. Final cluster centers values of socio-demographic variables (K-Means) 
 
Economic Clustering: After socio-demographic clustering, economic clustering analysis was conducted with 13 
economic variables defining rurality and belonging to 2018. In the analysis carried out with 6 iterations, all 
variables were significant. As a result of the cluster analysis, 6 economic structure clusters were formed. The 
most effective variable in determining the clusters was “gross domestic product per capita”. As seen in Figure 
2, Cluster-6 has the highest values in many variables, especially “domestic imports and exports per capita”, 
“total GDP”, “service sector GDP”. Moreover, it is seen that the variables “rate of agricultural GDP” and 
“agricultural production”, which reflect the economic structure of the rural areas, are high in Cluster-1, while 
“organic production” rates are high in Cluster-3. (Fig.2 and Tab.4). 
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Fig.2 Economic clustering (K-means cluster analysis) 
 

 Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 
1. Gross domestic product per capita -0.30089 -0.50146 -0.09172 0.59065 1.08178 3.59600 
2. Rate of agricultural GDP 1.71831 0.44091 0.36582 -0.64111 -1.21459 -1.85092 
3. Rate of industry GDP -0.31328 -0.61931 -0.25040 0.86021 1.53333 0.13952 
4. Rate of service sector GDP -1.25573 0.40714 -0.01873 -0.53746 -0.88783 1.62053 
5. Rate of imports per capita -0.33210 -0.43963 -0.37131 0.18518 2.00340 5.23346 
6. Rate of exports per capita -0.15166 -0.44494 -0.12956 0.09881 2.46245 4.19905 
7. Rate of domestic import -0.17833 -0.17831 -0.16506 -0.04986 0.22880 8.72612 
8. Rate of exports export -0.19910 -0.19911 -0.14082 -0.04999 0.40950 8.63993 
9. Rate of agricultural production in the 
country 1.64583 -0.37886 0.77765 0.52350 0.30955 -0.68449 

10. Agricultural production per agricultural 
population 4.88745 0.00228 -0.60876 -0.21460 -0.58571 -0.60876 

11. Rate of organic production 0.26787 0.00332 5.72656 -0.15209 -0.37807 -0.49971 
12. Rate of organic farmer -0.20528 0.04111 6.29366 -0.24018 -0.26671 -0.45082 
13. Rate of entrepreneurs in agriculture sector 
by province 0.08609 -0.42022 0.81552 0.63477 0.11177 2.85742 

  

variable value lowest     highest 
Tab.4 Final cluster centers values of economic variables (K-Means) 

3.2 Ward Method (Hierarchical Clustering) 

After revealing the socio-demographic and economic structures of rurality with the K-means clustering method, 
rurality was also discussed with the hierarchical clustering method. Secondly, Ward cluster analysis was used 
in the study where rurality and rural classification were discussed with different clustering methods. At this 
stage, standardized socio-demographic and economic data from 2018 were used. Dendrograms were created 
using squared Euclidean distance as distance measurement. Dendrograms obtained in the analysis reveal 
socio-demographic variables, distances and relationships between provinces. 
Socio-demographic and economic clustering: According to the socio-demographic dendrogram, 17 clusters 
emerged at 1 unit distance, 8 clusters at 2 units distance, 6 clusters at 3 units distance, and 3 clusters at 4 
units distance. As a result of the cluster analysis made with economic data, there are 18 at 1 unit distance, 10 
at 2 unit distance, 8 at 3 unit distance, 4 at 4 unit distance. Considering the “Agglomeration Schedule” of the 



Özlü S. et al. - The identification of rurality at Nuts-3 level in Turkey 

 

 
348 - TeMA Journal of Land Use Mobility and Environment 2 (2024) 

analysis and the number of settlements in the clusters, the most accurate number of clusters for the analysis 
is 6 for the socio-demographic structure and 8 for the economic structure (Fig.3). 
 

                                                   
 

(a) (b) 

Fig.3 (a) Socio-demographic and (b)economic clustering according to Ward cluster analysis 
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3.3 Two-Step clustering (Hybrid method) 

In this step, which was carried out with standardized 2018 data, the number of clusters was first determined 
by the program. The number of clusters (2) created for both variable groups is insufficient to reflect the rural 
diversity in the country. In the next stage, cluster analysis was performed by the author by determining 
different cluster numbers.  As a result of the analyzes and the highest cluster quality values, 4 clusters emerged 
for the socio-demographic structure of rurality and 5 clusters for the economic structure of rurality. 
According to the two-step cluster analysis conducted with the socio-demographic variables of rurality, the most 
important variable in determining the cluster was “population density”. The least significant variable is “Annual 
population growth rate”. When the clusters are examined, it is seen that 43.2% of the provinces are in Cluster 
1, 19.8% are in Cluster 3, 35.8% are in Cluster 3 and 1.2% are in Cluster 4. The table-4 also includes the 
mean values of the variables that are effective in the differentiation of the clusters. According to these values, 
Cluster 2 has the highest “average household size”, “gross birth rate” and “rate of youth dependency” values. 
Cluster-4 has the highest values in terms of “population density”, “total population” and “active population”. 
Finally, “gross death rate”, “rate of elderly dependency” and “rate of rurality”, which are the most basic 
indicators of rurality, are highest in Cluster-1 (Tab.4). 

Variables (importance) Cluster 1 Cluster 2 Cluster 3 Cluster 4 
1.Population density (1.00) -0.21 -0.15 0.04 8.56 
2.Population (0.67)  -0.34 -0.14 0.22 7.72 
3.Gross birth rate (0.45)  -0.71 1.72 -0.09 -0.04 
4.Rate of population 65 over 0.87 -1.46 -0.20 -1.00 
5.Averege household size (0.48)  -0.60 1.74 -0.23 -0.17 
6.Rate of youth dependency (0.40)  -0.67 1.69 -0.10 -0.32 
7.Rate of elderly dependency (0.35)  0.87 -1.40 -0.23 -1.16 
8.Gross death rate (0.37)  0.84 -1.44 -0.19 -0.99 
9.Rate of literacy (0.32)  0.13 -1.45 0.60 1.01 
10.Rate of rurality (0.30)  0.59 0.29 -0.83 -1.18 
11.Rate of active population (0.17)  0.52 -0.24 0.65 3.24 
12.Rural population (0.19)  0.44 0.37 -0.70 -1.01 
13. Annual population growth rate (0.02)  0.27 -0.10 -0.24 -0.95 

 

variable value lowest   highest 
Tab.4 Socio-demographic clustering according to Two Step clustering 

Variables (importance) Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 
1.Rate of domestic import -0.14 -0.18 -0.03 0.16 8.73 
2. Rate of exports export -0.16 -0.20 -0.00 0.21 8.64 
3. Rate of entrepreneurs in agriculture sector by province 0.08 -0.41 -0.02 2.62 2.86 
4. Rate of industry GDP 0.09 -0.65 1.24 -0.00 0.14 
5. Rate of agricultural production in the country 0.97 -0.41 -0.09 2.51 -0.68 
6. Rate of imports per capita -0.43 -0.44 0.66 0.30 5.23 
7. Rate of service sector GDP -1.05 0.46 -0.88 0.68 1.62 
8. Gross domestic product per capita -0.02 -0.52 0.65 0.85 3.60 
9. Rate of exports per capita -0.11 -0.45 0.64 0.31 4.20 
10. Rate of agricultural GDP 0.94 0.42 -0.81 -0.69 -1.85 
11. Rate of organic production 2.00 -0.05 -0.43 0.09 -0.50 
12. Rate of organic farmer 1.82 -0.05 -0.34 -0.05 -0.45 
13. Agricultural production per agricultural population 1.73 -0.04 -0.19 -0.61 -0.61 

 

variable value lowest    highest 
Tab.5 Economic clustering according to Two Step clustering 

Similarly, in the cluster analysis conducted with 13 economic variables, the most important variable in 
determining the cluster was “rate of domestic import” and the least important variable was “agricultural 
production per agricultural population”. 55.6 % of the provinces were in cluster 2, 28.4% of the provinces 
were in cluster-3, 7.4% of the provinces were in clusters 1-4, and 1.2% of the provinces were in cluster-5. 
The “import and export rates” of the provinces in Cluster-5 are higher than those in other clusters. “Organic 
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production” and “rate of agricultural GDP”, which are variables reflecting the economic structure of rural areas, 
are in Cluster-1, while “rate of agricultural production in the country” is highest in Cluster-4 (Tab.5). 

3.4 The Definition of Rural Spatial Distribution 

The spatial and comparative classifications obtained with clustering conducted with three methods based on 
the socio-demographic and economic variables are presented in Fig.4 and Fig.5. Based on the comparative 
socio-demographic analysis (Fig.4),  
− 6 significant clusters were formed with the K-means and Ward clustering method, and 4 significant clusters 

were formed with the Two-step method; 
− In Ward and Two-step analyses, more homogeneous clusters due to spatial proximity are observed. 
− As expected, Istanbul province forms a cluster on its own in all three analyses. It is also described as the 

most urban area depending on the variables; 
− It is one of the regions with high urbanization in Cluster-5, which includes many provinces with 

metropolitan status. It is continuous in the southern and western parts of the country and partly in the 
inner regions; 

− Apart from Istanbul, Çankırı province also shows a single cluster feature in socio-demographic terms 
according to K-means analysis, while Gümüşhane, Tunceli and Çankırı show a single cluster feature 
according to Ward analysis; 

− The region on the Kars-Şanlurfa line in the southeast of the country shows a similar structure in terms of 
socio-demography in all three methods. The region can be defined as a region with high rurality that 
shows continuity and homogeneity within the country. 

As a result, in this step where rurality is addressed with socio-demographic variables and three different 
methods, clusters and continuities are observed in similar settlements. 
Similarly, when comparative evaluations were made with the economic variables of rurality, the following 
findings emerged (Fig.5):  
− 6 significant clusters were formed with the K-means clustering method, 8 with the Ward clustering method 

and 5 with the Two step method; 
− In three different clustering analyses conducted with economic variables, more homogeneous clusters are 

observed in terms of spatial proximity. In these analyses based on economic structure, it is seen that the 
country is divided by a diagonal axis. Almost half of the country is in a single cluster in all three analyses 
and shows similar economic characteristics; 

− As in the socio-demographic structure, Istanbul forms a separate cluster in the economic context. It is 
defined as the most urban region depending on economic variables; 

− In addition, Karaman-Siirt provinces, where the “Rate of agricultural GDP” is high, show a cluster 
characteristic with high rurality in both kmenas and ward analyses; 

− Similar to Karaman and Siirt provinces, Aydın, where “organic product” variables are high, also shows a 
separate cluster feature; 

− In addition, Manisa and Rize provinces also show single cluster characteristics according to Ward analysis; 
− Karaman, Siirt, Manisa, Manisa, Niğde, Rize and Siirt provinces, which have high rurality due to agricultural 

value and potential, show similar economic characteristics in Two step analysis. In addition, these 
settlements can also be defined as settlements with high rurality; 

− Cluster 4-5 according to Kmeans analysis, Cluster 4-5 according to Ward analysis and Cluster 4 according 
to Two step analysis show urban economic structure characteristics.  

As a result, similarities and continuities are observed in similar settlements in this step where the economic 
variables of rurality are handled with three different methods. 
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Fig.4 Spatial distribution of socio-demographic clusters 
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K-Means Cluster Analysis 

 
 
 

Ward Cluster Analysis 

 
 
 

Two-Step Cluster Analysis 

 
Fig.5 Spatial distribution of economic clusters 
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4. Conclusion 
The levels of rurality in rural areas and settlements exhibited differences in Turkey. Based on the variables 
used to define rurality in the study, the rurality of the provinces in Turkey was clustered sociodemographic 
and economic similarities. The analyses conducted with three clustering methods revealed that the spatial 
distribution of the rurality levels of the provinces were mapped and the variables that led to cluster formation 
were determined. The present study did not claim to develop a new typology but aimed to compare the current 
state of the rurality in the country by analyzing the existing data. The conclusions of the present study where 
rurality was analyzed based on two dimensions. 
In all three cluster analyzes conducted with sociodemographic variables, it was observed that the homogeneity 
and continuity of homogeneity increased as the analysis moved from northeast towards south and especially 
towards southeast and the latter region was not affected by the changes in cluster count. In the Two-Step 
cluster analysis and Ward method, the country was economically clustered based on an imaginary diagonal 
axis and it was observed that the most heterogeneous clusters were formed with the K-Means method. 
Although the rurality levels varied spatially with both the socio-demographic and economic variables between 
the clusters, the general similarity of the clusters formed with the three methods was significant. 
Although urban-rural interactions are currently considered less important, the reality contradicts with this 
perception. Furthermore, it is predicted that the relationships and interactions between the settlements will 
increase even further due to technological advances and the increase in mobility. This requires a good 
understanding of the problems and potential of urban and rural areas, determination of rurality levels, and a 
multi-directional approach to settlements. The present study is considered beneficial for the discussion of rural 
variables, to reveal spatial distribution of rural clusters, and to understand the potential use of the results 
obtained with alternative methods in future planning. 

References 
Albrecht, W. (2006). Experiences with Grids at Eurostat. Paper presented at Nordic Forum for Geo-statistics. Kongsvinger, 
Norway 12th - 14th September. 

Ann, T.W., Wu, Y., Zheng, B., Zhang, X. & Shen, L. (2014). Identifying risk factors of urban-rural conflict in urbanization: A 
case of China. Habitat International, 44, 177-185. https://doi.org/10.1016/j.habitatint.2014.06.007 

Bacher J., Wenzig K. & Vogler M. (2004). SPSS TwoStep Clustering – A First Evaluation. In C. Dijkum, J. Blasius, C. Durand 
(Eds.), Recent Developments and Applications in Social Research Methodology. Proceedings of the RC33 Sixth International 
Conference on Social Science Methodology, Amsterdam.  

Balestrieri, M. (2014). Rurality and competitiveness. Some observations on the local area: The case of the Sardinian Region. 
International Journal of Rural Management, 10 (2), 173-197. https://doi.org/10.1177/0973005214546599 

Ballas, D., Kalogeresis, T. & Labrianidis, L. (2003). A comparative study of typologies for rural areas in Europe, 43rd Congress 
of the European Regional Science Association: “Peripheries, Centres, and Spatial Development in the New Europe”. 27th - 
30th August, Jyväskylä, Finland. 

Baum, S., Trapp, C. & Weingarten, P. (2004). Typology of rural areas in the CEE new Member States. Assessing rural 
development of the CAP. ECON Stor, Discussion Paper, 72. 

Bengs, C. & Schmidt-Thomé, K. (2005). Urban-rural relations in Europe: ESPON 1.1. 2. Final report. 

Beyazli, D., Aydemir, S., Öksüz, A.M. & Özlu, S. (2017). Rural typology with and inductive approach. International Journal 
of Environmental Research, 11 (2), 225-241. https://doi.org/10.1007/s41742-017-0022-6 

Bryden, J. (2002). Rural development indicators and diversity in the European Union. Conference on “Measuring rural 
diversity”. Washington, DC. Retrieved from: http://citeseerx. ist. psu. edu/viewdoc/download 

Blunden, J.R., Pryce, W.T.R. & Dreyer, P. (1998). The classification of Rural Areas in the European Context: An Exploration of 
a Typology Using Neural Network Applications. Regional Studies, 32, 149-160. https://doi.org/10.1080/00343409850123035 

Bogdanov, N.L. & Stojanovic, Z. (2006). The methodology of rural determination and identification of rural Serbia. 

Bogdanov, N., Meredith, D. & Efstratoglou, S. (2008). A typology of rural areas in Serbia. Economic annals, 53 (177), 7-29. 
https://doi.org/10.2298/EKA0877007B 



Özlü S. et al. - The identification of rurality at Nuts-3 level in Turkey 

 

 
354 - TeMA Journal of Land Use Mobility and Environment 2 (2024) 

Boscacci, F., Arcaini, E., Camagni, R., Capello, R. & Porro, G. (1999). A typology of rural areas in Europe. Study Programme 
on European Spatial Planning of the European Commission. Milan: Milan Polytechnic. 

Bryden, J. (2002). Rural development indicators and diversity in the European Union. Conference on “Measuring rural 
diversity”. Washington, DC. Retrieved from: http://citeseerx. ist. psu. edu/viewdoc/download.  

Chen, D., Wang, Y., Ren, F. & Du, Q. (2016). Spatio-temporal differentiation of urban-rural equalized development at the 
county level in Chengdu. Sustainability, 8 (5), 422. https://doi.org/10.3390/su8050422 

Cloke, P.J. (1977). An index of rurality for England and Wales. Regional Studies, 11 (1), 31-46. https://doi.org/10.1080 
/09595237700185041 

Coombes, M. & Raybould, S. (2004). Finding work in 2001: urban-rural contrasts across England in employment rates and 
local job availability. Area, 36 (2), 202-222. https://www.jstor.org/stable/20004382 

Coombes, M. (1996). Defining Boundaries from Synthetic Data. Environment and Planning, A, 32 (8), 1499-1518. 
https://doi.org/ 10.1068/a29165 

Copus A. (1996). A rural development typology of European NUTS III regions. Working Paper 14, Agricultural and Rural 
Economics Department, Scottish Agricultural College, Aberdeen 

Copus, A. (2010). New relationships between rural and urban areas in EU countries. Invited paper presented at the 
conference ‘The territorial approach in agricultural and rural policies: An international review’. Roma, Italy, 4-5. 

Cromartie, J. & Swanson, L. (1996). Defining metropolitan areas and the rural-urban continuum: a comparison of statistical 
areas based on county and sub-county geography (No. 1486-2018-6794). Staff Reports 278801, United States Department 
of Agriculture, Economic Research Service. https://doi.org/10.22004/ag.econ.278801 

Çakmak, Z., Uzgören, N. & Keçek, G. (2005). Kümeleme analizi teknikleri ile illerin kültürel yapılarına göre sınıflandırılması 
ve değişimlerin incelenmesi. Dumlupınar Üniversitesi Sosyal Bilimler Dergisi, 12, 15-36 

Davoudi, S. & Stead, D. (2002). Urban-rural relationships: an introduction and brief history. Built Environment, 28 (4), 269-
277.  

DoELG (2002). National Spatial Strategy for Ireland 2002-2020. In DoEaL (Ed.) People, Places and Potential, Dublin: 
Government, Stationery Office. 

Errington, A.J. (1990). Rural employment in England: some data sources and their use. Journal of Agricultural Economics, 
41, 47-61. https://doi.org/10.1111/j.1477-9552.1990.tb00618.x 

European Commission. Committee on Spatial Development (1999). ESDP-European Spatial Development Perspective: 
Towards Balanced and Sustainable Development of the Territory of the European Union: Agreed at the Informal Council of 
Ministers Responsible for Spatial Planning in Potsdam. May. Office for Official Publications of the European Communities. 

ESPON (2004). Potentials for polycentric development in Europe. Retrieved from: https://www.espon.eu/sites/ 
default/files/attachments/fr-1.1.1_revised-full_0.pdf 

EUROSTAT (2005). Nomenclature of territorial units for statistics – NUTS. Luxemburg: Eurostat. 

Francini, M., Chieffallo, L. & Gaudio, S. (2021). Climate change as stressor in rural areas. TeMA - Journal of Land Use, 
Mobility and Environment, 53-71. https://doi.org/10.6093/1970-9870/7422 

Gallego (2004). Mapping rural/urban areas from population density grids, Institute for environment and sustainability. JRC-
EC, Roma: ISPRA. Retrieved form: http://81.47.175.201/urban_rural/documents/docs_others/Gallego_urban_rural.pdf.  

Gao, Z. (2012). Development path of urban-rural integration. Asian Agricultural Research, 4 (1812-2016-143392), 53-63. 

Gløersen, E., Dubois, A., Copus, A. & Schurmann, C. (2006). Northern peripheral, sparsely populated regions in the European 
Union and in Norway. Nordregio Report, 2006 (2). 

Gulumser, A.A., Baycan Levent, T. & Nijkamp, P. (2011). Türkiye’nin kırsal yapısı: AB düzeyinde bir karşılaştırma. 
İTÜDERGİSİ/a, 9 (2). 

Haır, J.F., Anderson, R.E., Tatham, R.L. & Black W.C. (1998). Multivariate Data Analysis. Fifth Edition. New Jersey: Upper 
Saddle River. 

Hadjimichalis, C. (2003). Imagining rurality in the new Europe and dilemmas for spatial policy. European Planning Studies, 
11 (2), 103-113. https://doi.org/10.1080/0965431032000072828 

Harrington, V. & O’Donoghue, D. (1998). Rurality in England and Wales 1991: a replication and extension of the 1981 
rurality index. Sociologia Ruralis, 38 (2), 178-203. https://doi.org/10.1111/1467-9523.00071 

Hodge, D.J. & Monk S. (1996) Redefining the rural development areas: the limits of spatial targeting. Regional Studies, 30 
(2), 207-214. 

Hugo, G., Champion, A. & Lattes, A. (2003). Toward a new conceptualization of settlements for demography. Population 
and Development Review, 29 (2), 277-297. https://www.jstor.org/stable/3115228 



Özlü S. et al. - The identification of rurality at Nuts-3 level in Turkey 

 

 
355 - TeMA Journal of Land Use Mobility and Environment 2 (2024) 

Ibery, B. (1981). Dorset agriculture. A classification of regional types. Transactions of the Institute of British geographers, 
6, 214-227  

Kostowicki, J. (1989). Types of agriculture in Britain in the light of types of agriculture map of Europe. Geographia Polonica, 
56, 133-154. 

Kunitsa, M.N. (2012) Typology of rural settlements in central Russia: demoecological aspect. Reg Res Russia, 24, 307-312 

Labrianidis, L. (2006). Human capital as the critical factor for the development of Europe’s rural peripheral areas. In T. de 
Noronha Vaz (Ed.), The New European Rurality: Strategies for Small Firms, 41-59. 

Leavy A (1999) Urban morphology and the problem of the modern urban fabric: some questions for research. Urban 
Morphology, 3 (2), 79-85 

Li, Y., Long, H. & Liu, Y. (2015). Spatio-temporal pattern of China’s rural development: A rurality index perspective. Journal 
of Rural Studies, 38, 12-26. https://doi.org/10.1016/j.jrurstud.2015.01.004 

Long, H., Zou, J. & Liu, Y. (2009). Differentiation of rural development driven by industrialization and urbanization in eastern 
coastal China. Habitat international, 33 (4), 454-462. https://doi.org/10.1016/j.habitatint.2009.03.003 

Malinen, P., Keranen, R. & Keranen, H. (1994). Rural area typology in Finland. Oulu (WP 14) No:2014/3  

Morrill, R., Cromartie, J. & Hart, G. (1999). Metropolitan, urban, and rural commuting areas: toward a better depiction of 
the United States settlement system. Urban Geography, 20 (8), 727-748. https://doi.org/10.2747/0272-3638.20.8.727 

Ocaña-Riola, R. & Sánchez-Cantalejo, C. (2005). Rurality index for small areas in Spain. Social Indicators Research, 73(2), 
247-266. https://doi.org/10.1007/s11205-004-0987-3 

Organisation for Economic Co-operation and Development (OECD) - Group of the Council on Rural Development (1993). 
What future for our countryside? A rural development policy. Paris: OECD. 

Organisation for Economic Co-operation and Development (OECD) (1994). Creating rural indicators for shaping territorial 
policy. Paris: OECD. 

Openshaw, S. (1985). Rural area classification using census data. Geographia Polonica, 51, 285–299 

Öğdül H, Ulucay, H, Öngel S (2007). Kent Çevresindeki Kırsal Alanlarda Değişim Biçimleri, SOBAG-105K076, İstanbul. 

Öğdül, H.G. (2010). Urban and rural definitions in regional context: A case study on Turkey. European Planning Studies, 18 
(9), 1519-1541. https://doi.org/10.1080/09654313.2010.492589 

Pettersson, Ö. (2001). Microregional fragmentation in a Swedish county, Papers in Regional Science, 80, 389-409. 
https://doi.org/10.1007/PL00013630 

Pinto-Correia T., Guerra C., Guimoar, N.G. & Ribeiro, S. (2014). Towards a new typology of rural Europe: integrating 
countryside consumption and protection in new modes of rural Occupance. IALEEurope thematic workshop 2014: advances 
in spatial typologies: how to move from concepts to practice? 4-5 July, Instituto Superior Tecnico, Lisbon. 

Prieto-Lara, E. & Ocaña-Riola, R. (2010). Updating rurality index for small areas in Spain. Social Indicators Research, 95 (2), 
267-280. https://doi.org/10.1007/s11205-009-9459-0 

Pirlone, F., Spadaro, I. & Candia, S. (2017). Metropolitan governance for territorial cohesion. TeMA - Journal of Land Use, 
Mobility and Environment, 10 (2), 213-228. https://doi.org/10.6092/1970-9870/4956 

Pızzolı, E. (2017). Rural Development Indıcators for Regıons wıth Dıfferent Degrees of «Ruralıty»: A Statıstıcal Study. Draft. 

Pizzoli, E. & Gong, X. (2007). How to best classify rural and urban. In ponencia presentada en la Fourth International 
Conference on Agriculture Statistics, 22-24. 

Plessis, V., Beshiri, R. & Bollman, R. (2001). Definitions of “Rural”. Ottawa: Statistics Canada. 

Punj, G. & Stewart, D.W. (1983). Cluster analysis in marketing research: Review and suggestions for application. Journal of 
Marketing Research, 20 (2), 134-148. https://doi.org/10.2307/3151680 

Raggi, M., Mary, S., Santini, F. & Paloma, S.G.Y. (2013). A classification of European NUTS3 regions. JRC85163. 
Luxembourg: Publications Office of the European Union. 

Rogerson, P.A. (2001). Statistical Methods for Geography. London: Sage. 

Scholz, J. & Herrmann, S. (2010). Rural Regions in Europe. A new typology showing the diversity of European rural regions. 
RUFUS Discussion Paper.  

Scholz J. (2009). Rural regions in Europe - a new typology based on regional development potentials. Conference ESEE, 29 
June-2 July, Ljubljana. 

Tatlıdil, H. (1992). Çok değişkenli istatistiksel analiz. Ankara: Hacettepe Üniversitesi Yayınları. Ankara.  

Timm, N.H. (2002). Applied Multivariate Analysis. New York: Springer.  



Özlü S. et al. - The identification of rurality at Nuts-3 level in Turkey 

 

 
356 - TeMA Journal of Land Use Mobility and Environment 2 (2024) 

Uchida, H. & Nelson, A. (2008). Agglomeratıon index: towards a new measure of urban concentration, World Development 
Report, Reshaping economic geography, Background paper. https://doi.org/10.1093/acprof:oso/9780199590148.003.0003 

United Nations (1952). Demographic Yerbook 1952. New York. United Nations. 

United Nations (1967). Principles and Recommendations for the 1970 Population Census. Statistical Papers Series, 44. New 
York: United Nations, Department of Economic and Social Affairs. 

United Nations (1969). Growth of the World’s Urban and Rural Population, 1920-2000. Population Studies, 44. New York: 
United Nations, Department of Economic and Social Affairs. 

Vincze, M. & Mezei, E. (2011). The increase of rural development measures efficiency at the micro-regions level by cluster 
analysis. A Romanian case study. Eastern Journal of European Studies, 2 (1), 13. 

Van Leeuwen, E. (2015). Urban-rural synergies: An explorative study at the NUTS3 Level. Applied Spatial Analysis and Policy, 
8 (3), 273-289. https://doi.org/10.1007/s12061-015-9167-x. 

Vidal, C., Eiden, G. & Hay, K. (2001). Agriculture as a Key Issue for Rural Development in the European Union. Rome: 
CAESAR. 

Zheliazkov, G., Zaimova, D., Genchev, E. & Toneva, K. (2015). Cluster development in rural areas. Economics of Agriculture, 
73-93. https://doi.org/10.5937/ekoPolj1501073Z 

Image Sources  
All figures are original produced by the authors for this paper. 

Author’s profile  
Seda Özlü 

Born in 1988 in Trabzon. She graduated from Karadeniz Technical University (Turkey), Department of Urban and Regional 
Planning in 2010. She completed her master’s degree in 2014 and doctorate in 2022. She completed her master thesis titled 
“Rural Settlement Action Plan Creation Process: Trabzon/Salacik Village Experience” in 2014. The doctoral thesis of the 
author, is about the residential mobility. Her research interests are focused participatory planning, rural area planning, 
development of urban geography, housing and residential mobility. She continues her academic life in KTÜ Faculty of 
Architecture, Department of City and Regional Planning. 

Sinem Dedeoğlu Özkan 

She received her MA in Urban and Regional Planning from Karadeniz Technical University in 2015. She completed her 
doctorate in 2023. Her master’s thesis is titled “A new method for determination of regional development level” and her 
doctare thesis is titled “Territorial- and network-based region dialectics in regional planning practice: A model proposal for 
the determination of the relational regions within the scope of ‘the plan region”. Her research interests include urban and 
regional planning, regional development, economic and social demography, networking. She continues her academic life in 
KTÜ Faculty of Architecture, Department of City and Regional Planning. 

Dilek Beyazli 

Born in 1977 in Istanbul. She graduated from Karadeniz Technical University, Department of Architecture in 1997. She 
completed his master’s degree in 2000 and doctorate in 2005. In 2006, Dr. was appointed to the positions of Assistant 
Professor and in 2008 to Assistant Professors. She received the title of Associate Professor in 2012 and Professor in 2017. 
She continues her academic life in KTÜ Faculty of Architecture, Department of City and Regional Planning. She has 
completed a doctorate and 9 graduate studies under her consultancy and teaches undergraduate and graduate programs. 
She has urban design projects, architectural implementation projects, master plan experiences for public institutions and 
organizations. She has been appointed as Environmental Problems Application and Research Center, KTÜ Zero Waste 
Coordinator and KTÜ Master Plan Academic Coordinator and is currently the Vice Dean of the Faculty of Architecture and 
Head of the City and Regional Planning Department.  


