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Introduc�on 
The EU defines regional level as an optimal spatial scale for the redistribution of 
resources, hence for regional development planning. However, due to the 
heterogeneity of the administration configuration, the spatial governance or the 
planning systems of the EU, regional development on this spatial scale raises 
challenges (Cotella et al. 2021). Besides, there are numerous on-going discussions on 
the ideal territorial scale for the development policy, including local economic 
development (LED), where the interactions of local stakeholders and the mobilisation 
of internal resources are taking place (Varjú et al. 2020). 

In rural development, areas delineated by LEADER – that is actually a bottom-up 
approach of territorial cooperation – is often seen as a proper spatial unit to use for 
other regional development planning. LEADER created Local Action Groups (LAGs) 
which successfully brought local actors together and allowed for the development of 
local governance capacities, therefore the spatial action area of LAGs can be a 
development unit for rural development. The theory of local resource based local 
development emphasises the endogenous and bottom-up approach as well, 
constituting the set of opportunities and providing value to developers (Ministry of 
Internal Affairs 2018). 

Following the mentioned two approaches, applying a novel methodological approach, 
the authors argue that, in regional planning, there is a need to revisit this (LEADER) 
delineation based on the analysis of available resources. Horváthné et al. (2017) 
underlined that the centres of development zones or micro regions do not fulfil the 
gravity role expected in the Southern Transdanubian region. Studying the recent 
territorial resources of the Southern Transdanubian settlements, Horváthné et al. 
(2021a) found that Strong and capable cities (n=31) are accompanied by mainly 
Agricultural villages (small villages with agricultural and processing industrial 
capacities, n=155) and that there are settlements (n=170) with Concentrated capacities 
(areas with significant livestock and processing industry, and a relatively high number 
of large and medium sized enterprises). However, the majority of the region’s area 
(n=299) has Limited resources (small villages with very limited resources). 

The aim of this paper is to present a novel analytical framework that was tested under 
the preparation of the Rural Development Programme for the South Transdanubian 
Region (Hungary), for the period of 2021-2027. The planning procedure differed from 
the ones before. Beside the bottom-up approach, where the regional plan takes into 
consideration the lower level (county) plans, planners had to deal with the central 
expectation of the South-Transdanubian Economic Development Zone (Hungarian 
Government 2020), and they had to take into consideration the development priorities 
of the cross-administrative plan of Balaton Lake Region, too. In the authors’ point of 
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view, the new period of rural development funds shall be better tailored to the needs 
and opportunities of the local communities, economies, and businesses. 

The intention of the analysis is to illustrate the dispersion and spatial dependence of 
the resource absorption capacity and the resource availability of settlements across the 
planning areas of LEADER associations in the Southern Transdanubian region of 
Hungary. The authors conclude by arguing that the development strategy of the region 
needs to consider the diverse endowments and to understand the possible roles of the 
centres of micro regions, which may not be necessarily following the delineation of 
LEADER areas. 

Approaches of rural regional development 
The LEADER initiation 

The Liaisons Entre Actions de Développement de l'Économie Rurale (LEADER) 
initiative has been at the heart of European rural development policy for the last 20 
years, embracing the principles of bottom-up endogenous development and 
community empowerment (Navarro et al. 2016). In the European Union, LEADER was 
launched as an experimental programme under Community Initiatives in 1991, and it 
gave up the practice of former centralised rural development of top-down 
management and it included a method not applied before in rural developmental 
programming – bottom-up initiatives. As the main characteristics of the program, local 
level partnership, transparency, subsidiarity, accountability and promoting local 
initiatives can be determined (G. Fekete 2013). 

The LEADER is part of the comprehensive territorial development approach that is 
based on the strengths, weaknesses, opportunities for, and threats to, a region. It 
employs a bottom-up, participatory approach (May et al. 2019) in which stakeholders 
from different institutions form together a Local Action Group (LAG) as a kind of a 
public-private partnership that makes decisions about the financial support for 
development projects (Pollermann et al. 2013). Those projects must contribute to the 
objectives of the Local Development Strategies formulated by the LAG members. 
Since 2007, LEADER has been integrated with other rural development measures in 
the Pillar 2 of the CAP through rural development programmes (Ward and Lowe 2004, 
Bonfiglio et al. 2016). 

Based on the European Parliament and the Council of the European Union (2013), 
Hungary allocated 192 million EUR to the LEADER approach in the Rural 
Development Program for the period 2014-2020, contributing to the focus area 6.B 
Promoting social inclusion, poverty reduction and economic development in rural 
areas, with a focus on fostering local development in rural areas (European Parliament 
and Council of the European Union 2013). This means that almost 5% of the total 
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expenditure of the rural development programme was allocated to the 103 recognised 
LAG who developed their own local development strategy which are consistent with 
both the national rural development programme and the Common Strategic 
Framework (Prime Minister 2014). Promoting employment, growth, social inclusion, 
and local development in rural areas, including bio economy and sustainable forestry 
is one of the nine key objectives of the new Common Agricultural Policy for the 
programming period 2021-2027. LEADER will remain part of the rural development 
programs as it has successfully brought local actors together and allowed for the 
development of local governance capacities. However, steps must be taken to preserve 
its innovative bottom-up approach, which was in some cases compromised in the 
period that just ended. 

Foreign Direct Investments 

The Foreign Direct Investment (FDI) is seen as a major mechanism for development. 
The effects on employment associated with FDI are both direct and indirect. The 
creation of employment opportunities – either directly or indirectly – remains one of 
the most prominent impacts of FDI on the host country’s economy (Dall’Erba and Le 
Gallo 2008, Kurtishi-Kastrati 2013, Strat et al. 2015). Having regarded the latest EU 
member states, this correlation finds confirmation in Hungary, Malta, Bulgaria and 
Estonia. Another phenomenon also reveals from the unemployment towards the 
inflows of FDI. It means (in the case – for instance – of Romania, Czechia and Slovakia) 
that foreign investors search the locations where the availability of the workforce 
would not be a problem (Strat et al. 2015). 

The most important progress of FDI in many transition economies was the large 
amount of inflow and its role in the privatisation of the state-owned companies. 
However, one should also take into account the non-economic drawback of FDI, which 
is the often seen phenomenon that the local enforcement of environmental protection 
legislation is negligent or weak in relation to foreign firms (Kurtishi-Kastrati 2013). The 
negative impact on the land cover and land use changes seems to have appeared on 
those territories in ex-socialist countries where economic transitions were taking place 
(Petrișor et al. 2020). This transition amplified regional disparities (Ianoș et al. 2013) 
where local solutions were needed. 

Local resource-based development 

The local resource-based economic development concept endeavours to use all local 
resources as efficiently as possible. The multi-layered efficiency of the development 
policy depends not only on the economy of scale but also on the governance capacities, 
its social embeddedness, complexity, and its open or closed, hierarchical or horizontal 
nature (Varjú et al. 2020). According to the followers of local resource-based (rural) 
development (earlier: Capello 2011, Stimson et al. 2011, Camagni 2017, and neo-
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endogenous: Biczkowski 2020, Cejudo and Navarro 2020, Pollermann et al. 2020), the 
development goals, priorities and strategies are supposed to be based on the resources 
that can be allocated, and they are identified as either comparative advantages or 
uniform development goals. The resources are considered as factors that constitute the 
set of opportunities that provide value to developers (Ministry of Internal Affairs 2018, 
Mezei and Varjú 2020, Varjú 2021). 

The project absorption capacity of settlements also depends on the availability of local 
capital (e.g. resources). For most local developments, a territorial scale that goes 
beyond the boundaries of a particular municipality would be ideal for implementation 
(Mezei and Varjú 2018). 

As it was mentioned above, local development is socially embedded. Besides, 
adaptive, bottom-up local development has (among others) an important condition 
that is the mobilisation of locally available community (and private resources). 
However, to integrate or mobilise the poor part of a community into local/regional 
(rural) is a challenge. 

The role of socially backward community 

An important issue in regional rural planning is how to integrate poor people so that 
they do not remain marginalised and lead to rural decline due to less investments. 
From an investment, the local community can gain benefits, however, globalised 
technological culture, old traditions and path-dependent ‘development culture’ or 
heritage (such as corruption) and over-politicization can be a pitfall in recent rural 
development. In this context, Rîșteiu et al. (2022) draws attention to the fact that local 
rural development has to respect the impacted local community, not only from their 
opinion but it has to consider the value in being able to maintain their heritage by 
continuing their economic activity (in the cited particular case, the mode of extracting 
resources/mining), as it can be a solution for the threat of depopulation (Rîșteiu et al. 
2022). O’Brien and Crețan (2019) pointed out that the advocacy capacity of those living 
in rural areas, especially of the shepherds, is low compared to those living in urban 
areas, therefore, it is essential to support the local population to participate in the 
development of local development programs. 

Although local political actors often play a leading role in the Local Action Groups, it 
is important to maintain the politically neutral position of a LAG as various authors 
have identified the apolitical character of the rural population in post-socialist countries. 
Mamonova and Visser (2014) demonstrated that post-socialist rural residents tend to 
distrust any political action and to assume that the hidden self-interest lies behind 
every form of collective action. Hajdu and Mamonova (2020) found that social 
estrangement from politics and from civil mobilisation defines the apolitical character 
of rural social movements. 

https://www.zotero.org/google-docs/?ilCgm0
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Spatial modelling of rural development 

In the context of spatial model applications (more specifically spatial autocorrelation) 
on the analysis of rural development, a range of recent results are available 
internationally. From the viewpoint of our article’s focus, we summarised the most 
relevant ones and their contribution to the topic under research (Table 1). 

Table 1. Spatial correlations in rural development articles (literature review) 

Author, 
Year 

Territorial 
scope 

Method Main outcome Relevance 

Wang et al. 
(2018) 

Region of 
Mao'er 
Mountain 
forest 

Global autocorrelation 
analysis and local 
autocorrelation analysis; 
multiple linear 
regression model of 
biomass; geographical 
factors and biological 
factors; geographically 
weighted regression 
model. 

Forest biomass – positive 
spatial autocorrelation; 
AIC value of 
Geographically 
Weighted Regression 
Model worse than multi-
regression model; R 
square values increased, 
GWR model had higher 
fitting accuracy. 

Modelling 
natural 
resources 

Crețan et al. 
(2005) 

West 
Region of 
Romania 

Descriptive, case 
analyses 

Policy recommendations 

Addressed the 
role of central 
functions in 
predominantly 
rural areas. 

Berbecar et 
al. (2020) 

South-East 
of 
Romania 

PCA, cluster analysis, 
composite index. 

Settlements clusters 
based on QoLI 

Cluster analysis 
on the 
development of 
rural and urban 
settlements. 

Zasada et al. 
(2018) 

Eastern 
Europe, 
Southern 
Europe 

Analysing the variances 
and spatial 
dependencies of regional 
socio-economic, 
environmental and 
agricultural framework 
conditions and applying 
statistical logit models. 

Environmental variables 
correspond to high NC 
expenditures; 
agricultural structures 
and conditions have a 
larger influence; the 
Regional RDP 
expenditure depends 
strongly on spatial 
association factors. 

Natural capital 
as RDP asset in 
relation to 
social-economic 
factors of 
regions. 

Libang et al. 
(2020) 

Gansu 
Province 
China 

Importance-performance 
analysis (IPA), 
information entropy, 
equalisation index and 
model of urban-rural 
integration degree. 

Quality of urban and 
rural life: positive spatial 
autocorrelation, spatial 
agglomeration; close 
correlation between 
quality of urban and 
rural life, suggesting 
polarisation effect. 

Spatial patterns 
of quality of 
urban and rural 
life as well as 
urban-rural 
integration 
degree. 
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Author, 
Year 

Territorial 
scope 

Method Main outcome Relevance 

Bakucs et al. 
(2019) 

Less 
developed 
regions 
LAU1 HU 

Multi-dimensional, 
local-variables-based RD 
Index & migration-based 
index as a proxy for 
perceived quality of life; 
generalised propensity 
score matching, and 
difference-in-differences 
estimation techniques. 

Impact was not 
significant, and 
sometimes even 
negative; doubts on the 
effectiveness of Rural 
Development Policy in 
Hungary. 

To measure the 
overall impact 
of all of the 
Rural 
Development 
Funds. 

European 
Commission 
(2018) 

Regions, ESIF payments 
(ERDF, ESF, EAGGF and 
CF) 1989-2015; Index of 
regional specificity Iq; 
linear regression. 

Generally: less evident 
time gap between the 
payments remitted and 
the actual expenses for 
the areas with a low 
index of specificity; 
opposite to the areas 
with a high index of 
specificity. 

Development 
payments at 
regional level 
analysed with 
time gap. 

The recent evidence of spatial models in the research targeting rural development 
prove that regional acceptors of development funds, including the natural capital 
(Wang et al. 2018) as available asset of development, tend to correspond and 
agglomerate along with geographical location. Namely, agricultural structures, 
regional rural development programmes expenditures (Zasada et al. 2018), and, as a 
response variable, the quality of life (Libang et al. 2020) were found spatially 
determining or determined, and polarisation is perceived as well. There are 
suggestions on exploiting core central functions when planning the development of 
rural regions, at least for differentiating rural areas where certain ethnic groups (e.g. 
the Roma people) are marginalised or othered (Crețan et al. 2021). As being spatially 
determined – suggesting the presence of further influential factors – it might not be 
surprising that Bakucs et al. (2019) found that rural development expenditures do not 
correspond with the quality of rural life according to many models. According to the 
European Commission (2018), the efficiency of expenses is varying for regions with 
different features (index of regional specificity). 

Methodology 
For the analysis in this article, a two-step method was used. Firstly, after the 
identification and achievement of the necessary data, an overview is given on the Rural 
Development projects and the spatial analytical framework is presented. The spatial 
heterogeneity of the LEADER areas is illustrated with the project absorption capacity 
(in the period of 2014-2020) and the resource availability (year 2018 cross-section data) 
of settlements across LEADER areas. 
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Introduction to the sample region 

The targeted area for analysis and for planning was the South Transdanubian Region 
in the south-west part of Hungary; it includes three counties: Somogy, Tolna and 
Baranya, and it is very heterogeneous from a development point of view. It is made up 
of a number of development areas at the administrative level. Altogether, 656 
settlements (41 towns and 615 villages) can be found in the region on a 14,198 km2 large 
territory with 894,223 inhabitants, more than half of which (333 settlements) are social, 
economic, and infrastructural beneficiaries, while 265 (40.4%) belong to the group of 
settlements with significant unemployment [105/2015. (IV. 23.) Government 
Regulation]. 

Territorial delineations in the Southern Transdanubian Region are formed by 
heterogeneous development areas according to resource maps based on settlement 
statistics (Horváthné et al. 2021b). The delineation (Horváthné et al. 2021a) is 
influenced by the development concept of the three counties that make up the region, 
as well as the development goals, priorities and strategies formulated in them (Baranya 
County Local Government 2021, Somogy County Local Government 2021, Tolna 
County Local Government 2021). Diversification proposals can be made for the 
development areas of the region, and for the central areas and development directions 
in the light of settlement-level data. The definition of such micro regions can contribute 
to the development of future program priorities, their efficient use, ultimately through 
the identification of “local led” development type regions and communities that can 
be established for green, smart, social, and connected rural development. 

Database development 

The database of rural development projects was assembled in the following way. The 
Hungarian Ministry of Innovation and Technology maintains the web-based database 
of project calls and results for the development operational programmes of Hungary 
(Széchenyi 2020 Development Programme – Rural Development Programme). In the 
case of the Rural Development Programmes (2014-2020) and implemented projects 
(hereby after referred as RDP), the webpage can be accessed through a registry and 
individual entry system (sso.fair.gov.hu) in order to get the data of implemented 
projects. The sub-measures of the RDP are grouped according to their main scope: M01 
– Knowledge transfer and information actions; M02 – Advisory services, farm
management and farm relief services; M03 – Quality schemes for agricultural products 
and foodstuffs; M04 – Investments in physical assets; M05 – Restoring agricultural 
production potential damaged by natural disasters and catastrophic events and 
introduction of appropriate prevention actions; M06 – Farm and business development; 
M07 – Basic services and village renewal in rural areas; M08 – Investments in forest area 
development and improvement of the viability of forests; M09 – Setting-up of producer 
groups and organisations; M10 – Agri-environment-climate; M11 – Organic farming; 
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M12 – Natura 2000 and Water Framework Directive payments; M13 – Payments to areas 
facing natural or other specific constraints; M14 – Animal Welfare; M15 – Forest 
environmental and climate services and forest conservation; M16 – Co-operation; M17 
– Risk management; M19 – Support for LEADER local development.

The projects’ data was available for each sub-measure (70 sub-measures) in branches 
of 300’s at various spatial aggregation levels (district, county, region). The spatial 
aggregation level has to be chosen to meet the downloadable upper limit of the number 
of projects within a sub-measure; sometimes the whole of the South Transdanubian 
region was selected, and, in many times, even within districts, several files of 300 
records had to be downloaded. Only those sub-measures were selected that supported 
activities related to production and those targeting the capacity development of the 
administrative system of the support scheme were skipped. Altogether, 56 csv files of 
maximum 300 records of projects were downloaded, merged and converted to 
Microsoft Excel spreadsheet format (.xlsx) format before analysis. The final cross-
section database contained the following variables: name of settlement, name of 
project, name of the organisation/person that submitted the projects, total requested 
amount, amount granted, and amount paid in the given year. It covered 6909 projects 
on 590 settlements of the South Transdanubian region in the period of 2014-2020 
(128,756 is the total number for the whole country and the South Transdanubian region 
represents 5.5%). We also used the clip of the regional shape file of settlements, merged 
with the borders of LEADER areas (the source was the OSM). 

Analytical framework 

The number of projects supported under the sub-measures in the Széchenyi 2020 
Development Programme (2014-2020) and the distribution of the most frequent ones 
were used to give an overview of the rural development programme implementation 
in the region in a descriptive way first. Then, in order to analyse the spatial distribution 
of the total numbers of RDP projects, the cross-section database of RDP projects was 
merged with an own developed shape file of the region, which contains the settlements 
and the LEADER associations boundaries, too. The spatial data file and the illustration 
of the spatial pattern of data was based on QGIS 3.16 (QGIS Development Team). The 
spatial pattern, clusters, and outlier settlements, as well as the spatial determination of 
the projects’ number was analysed with the Local Moran’s Indicator and LISA 
statistics (Anselin 1995, Dusek 2004), with the GeoDa software (Anselin et al. 2006). 
The next parts of the analysis focus on further determining the factors of LEADER 
areas heterogeneity from various points of view. We considered first the Resource 
settlement clusters and next the RD project clusters distribution over LEADER areas 
by applying crosstabulation. 

A multinomial logistic regression model was used to determine the effect of Spatial 
dependence of RD projects (𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝑆𝑆 𝐶𝐶𝐶𝐶) and the Resource availability (𝑅𝑅𝐷𝐷𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝐷𝐷 𝐶𝐶𝐶𝐶) on 
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the settlements RD project number (𝑦𝑦𝑅𝑅𝑅𝑅). The following model was applied, both for 
the coefficients and for the relative risk ratio (RRR) values: 

𝑦𝑦𝑅𝑅𝑅𝑅 = 𝛽𝛽0 + 𝛽𝛽1𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷𝐷𝐷𝑆𝑆 𝐶𝐶𝐶𝐶 + 𝛽𝛽2𝑅𝑅𝐷𝐷𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝐷𝐷 𝐶𝐶𝐶𝐶 +  𝜀𝜀 (1) 

Results 
The overall description of the rural development projects supported in the South 
Transdanubian region in the period between 2014-2020 is followed by the analysis of 
the spatial pattern of the distribution of projects at settlement level. A multinomial 
logistic regression model is given to formulate the effect of spatial dependence and 
resource availability. 

Overview of rural development projects in the region 

In this section, we discuss first the overall availability and implementation of rural 
development projects in the region in the period of 2014-2020, then the spatial 
distribution of the projects is analysed across the settlements of the region. 

In the region, there were 56 settlements without any rural development projects in the 
period of 2014-2020. Most of the projects supported belong to the sub-measures of the 
followings (Figure 1): Implementation of Local Rural Development Strategies (RD_19), 
Agri-environmental payments (RD_10), Natura 2000 Subsidies (RD_12), and those of 
RD_4 group. The number of subsidies provided for forestry-based production (RD_8) 
is also high. 

The most frequent sub-measures are the RD_10.1.1-15 Agri-environmental payments, 
the RD_19.2.1.17 Implementation of Local Development Strategies, and within the 
group of RD_4 projects, the RD_4.1.3. projects supporting medical herb production and 
horticulture (Figure 2). Beside horticulture related investments, many projects target 
animal husbandry (RD_4.1.1) and agricultural value added and vine production 
developments (RD_4.2.2), as well. 

Figure 1. Distribution of supported projects under RD sub-measures in South Transdanubian region, 
in the period of 2014-2020. Source: own calculation on the basis of HCSO data 
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Figure 2. The distribution of projects within the most frequent measures in the Southern Transdanubian region, in 
the period of 2014-2020. Source: own calculation on the basis of HCSO data 

Spatial distribution of rural development projects 

Altogether, 6909 projects were supported. Referring to the number of RD projects in 
relation to the resource availability cluster membership of settlements (Figure 3), at a 
first approach, the most eye-catching is that larger settlements seem to reach more of 
the projects, and it is also associated with Cluster 1 membership. 

Figure 3. Spatial distribution of RD projects and the Resource clusters of settlements. 
Source: own calculation on the basis of HCSO data 
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Indicators of spatial dependence 

The spatial distribution of the rural development projects supported in the South 
Transdanubian region is analysed with the help of spatial autocorrelation indicators. 
The Local Moran Statistics was used to analyse the spatial autocorrelation of RD 
projects. Figure 4 indicates the regression of the standardised values of the project 
number of settlements and the lagged values defined by the neighbouring settlements’ 
project number (Queen 1st order continuity). 

Figure 4. Moran scatter plot of RD projects of settlements. Source: own calculation on the basis of HCSO data 

The spatial distribution of local Moran’s scores defines the clustering settlements (of 
either low or high values) and the outliers (with either higher or lower values than their 
surroundings). The pseudo significance is p<=0.05. 

Generally speaking of RD projects, the low number of the projects is seen in settlement 
clusters (blue) on the southern periphery (1) of the region (Figure 5). High values tend 
to cluster around industrial and/or major cities of the counties (2) and on the middle 
southern bank of lake Balaton (3). It is an eye-catching pattern that the neighbourhoods 
of major cities are heterogeneous (4). 

Accordingly, the slope of the regression line in the Moran’s scatter plot is flat – high 
settlements’ values pair low lagged values (4), some high settlement values pair high 
lagged values (2, 3) and the plots crowd in the left bottom quarter (1) indicates low 
settlement values with low lagged values. 
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Figure 5. Local Indicator of Spatial Association cluster map of RD projects of settlements in the South 
Transdanubian Region. Source: own calculation on the basis of HCSO data 

Considering the total RD project number of the settlements, the spatial autoregression 
is quite moderate (Moran’s I is 0.076) at the level of the whole region. 

Typical RD sub-measures and spatial dependence on the settlements of 
Southern Transdanubian region 

As we saw, the spatial distribution of the total number of RD projects is spatially auto-
correlated. Next, we try to classify the settlements on the basis of the most relevant 
types of RD projects. The structure of the most frequent sub-measures was calculated 
and illustrated on the following map (Figure 6). 

RD 10, 13, 19, 4 and 8 were the most frequent sub-measures in terms of the number of 
projects supported in the period 2014-2020 (Table 2). The spatial dependence of the 
typical RD projects in the settlements is measured by the Moran’s index and it is 
compared along the five most common sub-measures. 

Compared to the spatial dependence of RD projects in general (as seen above: I = 0.076), 
RD sub-measures RD 10, RD 19, RD 8 (0.174; 0.144; 0.139, respectively) are more, while 
RD 13 and RD 4 (0.073; 0.063, respectively) are less dependent on the geographical 
location of the settlements. The most heterogeneous is the number of projects per 
settlement in the case of RD 13 and RD 4. From the point of view of our survey’s 
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objectives, the fact that the supports linked to the Implementation of LEADER Local 
Development Strategies (RD_19) are more determined by spatial patterns than the 
other RD (with an exception of RD_10. Agri-environmental payments, which are 
dedicated to certain areas) must warn the planners and policy makers. 

Figure 6. Distribution of the most frequent RD sub-measures in the settlements of Southern Transdanubian region  
               and the resource availability clusters of settlements. Source: own calculation on the basis of HCSO data 

Table 2. Frequency and spatial dependence of the typical RD projects
in the settlements of the Southern Transdanubian region 

RD projects Settlements 
Average number 
of projects per 
settlement 

St. dev. of 
project per 
settlement 

Moran’s I 

RD-10 1287 316 4.07 7.02 0.174 
RD-13 284 49 5.80 10.90 0.073 
RD-19 1592 398 4.00 5.19 0.144 
RD-4 957 283 3.38 5.65 0.063 
RD-8 740 180 4.11 6.79 0.139 
Total 4860 540 9.00 15.16 not applicable 
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LEADER areas heterogeneity 

In the following, we demonstrate that the diversification of LEADER areas is according 
to resource availability (Resource clusters), the RD projects absorption capacity (RD 
project clusters) and the spatial dependence (clusters) of the settlements. 

Resource settlement clusters and LEADER area 

The formerly mentioned resource clusters of settlements that were defined by their 
resource classification is considered in this session. The analysis uses a classification 
(Horváthné et al. 2021b) of the South Transdanubian settlements according to their 
resource availability, such as Strong and capable cities (CL1); Agricultural villages 
(Small villages with agricultural and processing industrial capacities) (CL2); Limited 
resources (Small villages with very limited resources) (CL3); Concentrated capacities 
(Areas with significant livestock and processing industry, relatively high number of 
large and medium sized enterprises) (CL4). 

The spatial dispersion of settlement Resource clusters across the LEADER areas of the 
region (Figure 7) is analysed and it shows that the LEADER Initiative Development 
Associations of the region consist of settlements of various and mixed resource 
availability (indicated by cluster membership), as well as of different capability of 
attracting rural development projects. 

Figure 7. The spatial dispersion of settlement Resource clusters across the LEADER areas 
of the Southern Transdanubian Region. Source: Horváthné et al. (2021b) 
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The LEADER areas vary from each other in terms of the resource availability of their 
constituting settlements (Figure 8). 

Figure 8. Distribution of the Resource clusters of settlements in LEADER areas 

In the case of LEADER regional rural development strategies, the formulation of 
comparative development objectives may be justified, based in part on the different 
resource endowments of the settlements. Not surprisingly, LEADER centres (indicated 
by group 0) belong to Cluster 1 (Capable cities); many of the LEADER areas are 
characterised with diversity (e.g. Zengő-Duna), while some areas are defined by the 
majority of only one cluster. The Pearson chi-square value was 387.4846 (P = 0.000). 

Duna Összeköt (Danube is Connecting), S_D_S (Sárköz-Dunavölgye-Siómente), Tolnai 
Hármas Összefogás (Tolnai Triple Alliance), and Balatongyöngye are benefitting from 
a high or relatively high number of settlements in the Concentrated capacities cluster. 
Those LEADER areas where the distribution of the resource clusters is dominated by 
the Limited resources settlements are: Dél (South) Baranya, Koppányvölgyi, MVH 
(Mecsek-Völgység-Hegyhát), Rinya-Dráva, Észak (North) Kaposi and Szinergia 
(Synergy); however, this cluster is higher in most LEADER areas. The difference can 
be made according to the ratio of other resource clusters. 

Agricultural small villages are mostly present in the area of the following LAGs: Zselici 
Lámpások (Lanterns of Zselic), Balatongyöngye, Csele-Borza, Mecsekvidék, Tolnai 
Hármas Összefogás (Tolnai Triple Alliance); but in some other areas characterised by 
different clusters, agricultural villages form the second highest cluster. 
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It is worth mentioning that Capable cities – as possible micro centres of development 
– can be found on the area of almost two third of the LAGs: Balatongyöngye, Duna
Összeköt, Koppányvölgye, MVH (Mecsek-Völgység-Hegyhát), Dél (South) Baranya, 
SDS (Sárköz-Dunavölgye-Siómente), Zengő-Duna, Tamási, Szinergia (Synergy), and 
VJS (Our Area is Our Future). 

RD projects clusters and the LEADER area 

In this part, the settlement clusters based on the number of RD projects and LEADER 
associations areas are analysed. First, the clusters of settlements per RD project number 
were defined (Table 3). K-means (++) methods with a maximum of 1000 iterations, and 
the Euclidean distance with the standardisation transformation were applied. The 
clusters (groups) explain 91% of the RD projects number total variance (Annex 1). 

Table 3. Settlement clusters by RD projects number 

Number Name Cluster centres Ratio of projects 

1 RD_ CL1 (n=319) 6.051 28.87% 

2 RD_ CL2 (n=304) 29.191 35.90% 

3 RD_ CL3 (n=28) 77.235 23.70% 

4 RD_ CL4 (n=5) 174.8 11.52% 

CLUSTERS TOTAL  11.6 100.00% 

The majority of settlements (48%) had a very low project availability, while almost 35% 
of the projects were supported on only less than 5% of the region’s settlements. And 
the distribution of RD project clusters is compared across LEADER areas (Figure 9). 
The difference between LEADER areas is visible; only one of them (VJSz) has an almost 
even distribution of the four clusters, while many areas contain one or two clusters. 
The Pearson chi-square value is 648.2434 (P= 0.000). The centres of districts are not 
part of the LEADER areas, and these are indicated with 0. 

CL3 settlements (where the number of RD projects is higher) are visibly present only 
in the LEADER centre towns. CL4 settlements (n=5) can be seen only in Sinergy, 
Balatongyöngye and in a high ratio in LEADER centre towns (outstanding potential in 
the number of projects). The associations of Rinya-Dráva, Dél-Baranya, Mecsekvidék, 
M_V_H, Szinergia, and Zselici have many settlements in CL1 (lowest number of 
projects) and, with the exceptions of Mecsekvidék and M_V_H, this cluster is almost 
the only one present. In the case of 9 LEADER associations, we can see a higher 
representation of CL2 (with the second lowest number of projects). The Pearson chi-
square value was 648.2434 (P = 0.000). 
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Figure 9. Distribution of RD project clusters of settlements in LEADER areas 

Influence of spatial dependence and resource availability on RD projects 

The spatial dependence of RD projects of settlements is defined by the Moran indicator; 
each settlement is allocated by its RD score and the lagged RD score. The lagged RD 
score indicates the neighbouring settlements’ potential effect, interpreted as the spatial 
effect. The lagged scores are used to define the clusters of settlements (four clusters, k-
means) and they are included in the model as explanatory category variables. 

Spatial Dependence Clusters of settlements 

The algorithm that defines the settlements individual scores and the lagged values 
(originating from the neighbouring settlements scores) provides the opportunity to 
cluster the settlements (Table 4). 

Table 4. Settlement clusters by the Moran scores 

Number Name Mean Std Score Mean Lag Score 

1 SPATIAL DEP_ CL1 (n=504) -0.23 -0.11 

2 SPATIAL DEP_ CL2 (n=109) -0.05 1.2 

3 SPATIAL DEP_ CL3 (n=36) 2.27 0.35 

4 SPATIAL DEP_ CL4 (n=5) 8.05 0.5 
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K-means (++) methods with a maximum of 1000 iterations, and the Euclidean distance 
with the standardisation transformation were applied (Annex 2). The clusters (groups) 
explain 75% of the Moran scores’ total variance (Figure 10). 

Figure 10. Spatial Dependence Clusters settlements (by Moran’s scores of total number of RD projects) 

On 109 settlements (blue), CL2 low scores are seen but the surrounding is higher. The 
light green represents those settlements (CL3) where the number of RD projects is 
higher than the general and the surrounding is also strong in RD projects; while dark 
green represents the 5 settlements with outstanding potential in the number of projects 
in their neighbourhood (CL4). The majority of the settlements (unfilled) belong to CL1 
with both low standard scores and low lag scores. 

Multinomial regression model of project number 

The PROJECT NUMBER CLUSTERS was taken as nominal outcome variable, while RESOURCE 

CLUSTERS and SPATIAL DEPENDENCE CLUSTERS were taken as explanatory category 
variables. A multinomial model of these variables gives the following results (Annex 
3). The variance inflation factor was appropriate (1/VIF: 0.64; 0. 94 for SPATIAL DEP_CL, 
and RESOURCE CL, respectively). The likelyhood ratio chi-square test (0.00) indicates 
that the fit of the model with the involved predictors is significantly better than the 
intercept-only (nul) model. The Pseudo R-square indicates that the model (with 
predictors included) better fit to the null model by 21.99 per cent. 

Taking RD cluster #1 as base outcome, the risk to fall into RD cluster#2 is increasing 
(by 22.5 percent) if a settlement belongs to a higher number of RESOURCE CLUSTER and 
it is increasing by 68.9 per cent if a settlement belongs to a higher number of SPATIAL

DEPENDENCE CLUSTER (Table 5). 
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Table 5. Level of significance and the risks to fall into other clusters if either the resource cluster or the spatial 
dependence cluster membership changes – compared to RD Project Cluster #1 (as baseline) 

RD Project Cluster #2 RD Project Cluster #3 RD Project Cluster #4 
Sign. Risk Sign. Risk Sign. 

Spatial dependence 
cluster membership 

0.006 +22.5% 0.000 4-times 
higher 

Not significant 

Resource cluster 
membership 

0.059 +68.9% Not significant Not significant 

The slope of regression is positive, and the risk is increased by 67.6 percent to fall into 
RD cluster#3 (compared to base outcome group) if the settlement belongs to a higher 
number of SPATIAL DEPENDENCE CLUSTER. None of the further coefficients are 
significant, which means that entering the further clusters of resource availability or 
spatial dependence does not influence the number of RD PROJECTS. In summary, 
physical location has a significant effect between cluster 1, 2 and 3 of RD project 
number, which calls attention to the necessity of handling peripheries. A settlement, in 
general, can achieve a significant shift (the risk is increasing for falling into the second 
cluster of RD projects compared to the first cluster) if the resource availability is better. 

Discussion 
The capability of the Southern Transdanubian settlements for absorbing rural 
development projects (funds) was found both heterogeneous and determined by the 
settlements’ geographic location and the local resources in the period 2014-2020. The 
findings partly agree with the legal classification of the development “zones”, which 
identifies half of the region’s settlements as social, economic, and infrastructural 
beneficiaries and 40% of them with significant unemployment [105/2015. (IV. 23.) 
Government Regulation]. The authors however argue that the proper level of planning 
is the micro regional development units of the region and that the simple role of 
‘central’ cities in the growth of their micro region is the key component that planning 
shall rely on (Mohl and Hagen 2010). 

Both Wand et al. (2018) and Zasada et al. (2018) confirmed that natural capital being 
highly dependent on spatial patterns must be considered when planning rural 
development, which agrees with the point that we made that other than administrative 
aspects of development units are needed for policy making. Libang et al. (2020) were 
also successful when applying the specific “evaluation units” to find agglomeration 
and spatial effects in the quality of urban vs. rural life. Much more on local human 
capital lies when targeting rural development programmes, which implies that other 
than spatially defined units can be acceptors of development funds (O’Brien and 
Crețan 2019, Rîșteiu et al. 2022). 
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We have found that local resources, the specialisation (in specific RD projects), and the 
geographic proximity and identity (defined by LAGs) have important and significant 
effects on the level and the variability of the absorption capacity of rural development 
funds on the settlements in the region. These factors (identity, specialisation, synergy 
and geographic proximity) are also listed by Lengyel and Reichnitzer (2004) for 
approaching dissimilarity or proximity methods when defining development clusters. 
More precisely, Rahmat and Sen (2021) identified in their multiple models of 
competitiveness index that the common effects of the critical components of the 
economic infrastructure are stronger, and that regional competitiveness is mostly 
sensitive to the variable of rural roads. Moreover, findings from Bakucs et al. (2019) 
suggest that further factors have to be considered when assessing the effectiveness of 
rural development funds. Our results correspond with the findings of the European 
Commission (2018) too, hence the specialisation of regions or territorial units influence 
the response capacity for development funds. 

Crețan et al. (2005) adds that county plans in respect of small towns and communes 
with central place functions, and integrated local programmes shall be addressed by 
the rural development policy in relation to FDI. Earlier research findings (Horváthné 
et al. 2016) on the questionable role of development centres (in the region) are 
confirmed however again; we did not prove the pull effect of the LEADER centres’ 
gravity. Further research is needed to classify the possible central cities’ role and their 
relationship with the surrounding settlements, which may contribute to a better 
tailored regional development model (Jia et al. 2020). The typology of urban poles and 
the classification of relations that disadvantageous areas have with the advantaged 
areas can also add further information to the solution of the problems deriving in the 
gravity in order to remove the obstacles in the development of rural areas (Ancuța 2010). 

Conclusions 
A large variation was observed in the LEADER development areas, and our previous 
findings have confirmed that the function of the regional centre is clear when assessing 
the pull effect on the complex development of the surrounding settlements. The results 
warn on the location determined peripheries in the region. Agriculture oriented and 
even small settlements are better acceptors of rural development funds than other 
clusters of resource availability. 

The limitations of the research are seen in the one-sided approach of taking only the 
variable number of RD projects as the response variable; the results may be more 
specific if the amount of grants is included in the model. Further research objectives 
may include the identification of clusters “concentrating” in space and the identification 
of factors (e.g., natural geographic units) that significantly contribute to the definition 
and delimitation of coherent development areas. The possibilities of accessing rural and 
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other development funds based on empirical data from the past programming period 
may also be examined, as well as the identification of regional (complex) good practices 
that could influence the future resource allocation policies (Camaioni et al. 2016). 

The search for and the implementation of good practices that target a different group 
of beneficiaries than the “traditional” ones in the granting constructions, or that extend 
the range of development programmes that can be submitted in cooperation, can serve 
to make greater use of resources in areas with lack of entrepreneurial capacity or 
resources. 

We propose to reconsider the level of LAGs as micro regional development units as the 
proper one for planning. Our study proved that LAGs are heterogeneous, and this 
heterogeneity has a negative effect on the effectiveness of the development programs’ 
realisations. We also warn that development strategies must not explicitly rely on the 
simple role of ‘central’ cities as a gravity factor in the growth of their micro region as 
the pull effects of the centres cannot be identified in some cases. To sum it up, the new 
period of rural development funds shall be better tailored to the needs and 
opportunities of the local communities taking the diverse endowments into 
consideration as well. In the future, rural development policies shall find a more 
suitable territorial unit, or a new structure based on which development plans will 
target the local communities’ social and economic cohesion. 
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Annex 1: Output table for clusterisation by the total number of RD projects 

Method: KMeans 
Number of clusters: 4 
Initialization method: KMeans++ 
Initialization re-runs: 150 
Maximum iterations: 1000 
Transformation: Standardize (Z) 
Distance function: Euclidean 
  

RD Cluster centres: 
C1 6.05  
C2 29.19  
C3 77.24  
C4 174.80  
The total sum of squares: 653 
  

Clusters Within-cluster sum of squares 
C1 27.75  
C2 12.28  
C3 9.87  
C4 8.18  
  

The total within-cluster sum of squares: 58.08 
The between-cluster sum of squares: 594.92 
The ratio of between to total sum of squares: 0.91  

Annex 2: Output table for clusterisation by Moran scores 

Method: KMeans 
Number of clusters: 4 
Initialization method: KMeans++ 
Initialization re-runs:   150 
Maximum iterations:  1000 
Transformation:    Standardize (Z) 
Distance function: Euclidean 
      

Cluster centres: MORAN STD MORAN LAG 
C1 -0.231351 -0.11146 
C2 -0.0489192 1.20453 
C3 2.26964 0.349761 
C4 8.04522 0.150742 
   

The total sum of squares:  1306 
   

Clusters Within-cluster sum of squares 
C1 129.544 
C2 118.067 
C3 66.1112 
C4 11.5793 
    

The total within-cluster sum of squares:  325.302 
The between-cluster sum of squares:   980.698 
The ratio of between to total sum of squares: 0.751  
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Annex 3: Output tables of the Multinomial model of spatial dependence and 
resource availability on RD projects in the settlements of South Transdanubian 
region 

Multinomial logistic regression Number of obs = 656 
LR chi2(6) = 252.96 
Prob > chi2 = 0.0000 
Log likelihood = -448.57702         Pseudo R2 = 0.2199 

RD_project CL COEF. STD. ERR. Z P>Z 
95% 
CONF. 

INTERVAL 

#1 (base outcome) 

#2 

Spatial dep_CL 
.5245087 
.1910424 

2.75 0.006 .1500724 .8989451 

Resource_CL 
.2034697 
.1076211 

1.89 0.059 -.0074637 .4144031 

_cons 
-1.277496 
.4016838 

-3.18 0.001 -2.064782 -.4902102 

#3 

Spatial dep_CL 
6.026208 
1.078669 

5.59 0.000 3.912056 8.14036 

Resource _CL 
-.3918903 
.2962357 

-1.32 0.186 -.9725016 .1887209 

_cons -14.77876 
3.154415 

-4.69 0.000 -20.9613 -8.596222 

#4 

Spatial dep_CL 
38.8533 
1690.623 

0.02 0.982 -3274.707 3352.413 

Resource _CL 
-.4869833 
654.6406 

-0.00 0.999 -1283.559 1282.585 

_cons 
-129.8954 
5976.941 

-0.02 0.983 -11844.48 11584.69 

RD_project CL RRR STD. ERR. Z P>Z 95% CONF. INTERVAL 

#1 (base outcome) 

#2 

Resource _CL 
1.225648   
.1319056 

1.89 0.059 .9925641 1.513467 

Spatial dep_CL 
1.689629   
.3227908 

2.75 0.006 1.161918 2.45701 

_cons 
.2787344   
.1119631 

-3.18 0.001 .126846 .6124977 

#3 

Resource _CL 
.6757782   
.2001896 

-1.32 0.186 .3781359 1.207704 

Spatial dep_CL 
414.1416   
446.7216 

5.59 0.000 50.00165 3430.151 

_cons 
3.82e-07   
1.20e-06 

-4.69 0.000 7.88e-10 .0001848 

#4 

Resource _CL 
.6144773   
402.2618 

-0.00 0.999 0 . 

Spatial dep_CL 7.48e+16   
1.26e+20 

0.02 0.982 0 . 

_cons 
3.86e-57   
2.31e-53 

-0.02 0.983 0 . 
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