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Abstract


Throughout the EU, small farms have varying degrees of importance, which points to the need to analyse the role of small farms. This study, in addition to EU countries, includes Serbia, a candidate country for EU membership. This study aims to provide an overview of agriculture’s structural characteristics by creating an Index of Agricultural Structural Characteristics (ASC Index). The analysis was carried out at the regional level, which provides a more detailed overview of the structural characteristics of agriculture in the EU and Serbia. The results indicate several regional differences in the EU along north–south and west–east divisions. Serbian agriculture is predominantly made up of small farms and corresponds to the southern model of European agriculture. In terms of the west–east division, Serbian agriculture also corresponds to the structure of Central and Eastern Europe countries (CEEC), with which it shares a historical heritage of a centrally planned economy. Changes in Serbian agricultural policy must be directed toward regions with unfavourable structural characteristics. Special attention should be given to small farms in cases where there is potential to improve competitiveness and where there is a good basis for improving the social sustainability of rural areas.
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1. Introduction


European agriculture includes a unique combination of both universal and very specific characteristics. Structural changes in agriculture within the European Union (EU) are characterized by constant processes involving the concentration of capital, with a decrease in the number of farms but an increase in average farm size, whereas the area of agricultural land is almost the same [1]. However, small farms continue to survive as part of European agriculture, even though the distribution of CAP funds does not primarily target small farms, given that farm income payment is largely area-based [2]. The impact on the agricultural sector of various trends such as globalization indicates the need to analyse small farms, which is agriculture’s most sensitive element. There is, however, no fixed definition of a small or a large farm. Khalil et al. (2017) [3] identified different criteria in determining the size of farms: land size, labour input, type of management (family farming), market orientation, economic size (standard value of production or standard output), and multiple criteria (combination of criteria). In the EU, two main criteria have been used to delineate farm size: a classification of farms in economic terms based on their Standard Output (SO) or on a Utilised Agricultural Area (UAA) [4].



Several characteristics create limitations for small farms. For instance, although land is often not a scarce resource for small farms, cash or seasonal labour may be limiting [5]. Furthermore, the skills required to manage new technologies are beyond the scope of many small farmers, who pay more for inputs and receive less for outputs than large farms, and new commodity chains impose quality and timeliness requirements that small farmers find hard to meet [5]. Small farms also exploit labour using technologies that increase yields, and thus land productivity, and use labour-intensive methods rather than capital-intensive machines, which causes labour productivity to be lower than that of large farms [6]. According to Jurjević et al. (2019) [7], large farms, which are market-oriented, invest in new technologies to adequately respond to rapid changes in market liberalization and increases in foreign competition, whereas small farms are limited due to traditional production technologies.



Despite competition and major challenges, small farms in rural areas have an important role in employing a large share of the population and caring for environmental and social demands [8]. For poorer, land-scarce countries, small farms have several advantages over large farms, including contributing to job creation, reducing poverty, and improving food security. They also have consumption patterns that help vitalize the rural non-farm economy [9]. The importance of the agricultural sector as a whole, and small farms in particular, in ensuring food security, employment, and the viability of rural areas, means it is necessary to support the agricultural sector and small farms in particular [10]. Small farms are a significant factor in achieving and improving food security [11]. They support rural employment and can considerably contribute to territorial development [4]. On the other hand, the presence of small family farms, in combination with the extensive structure of agriculture production and present rural poverty, could be a significant limitation in developing agricultural production [12].



The major structural problem is that agriculture in rural areas cannot provide a single basis for dynamic rural development. Economically strong regions, which rely on the secondary and tertiary sectors, base agricultural development on linking it to the non-agricultural sector. As Senger et al. (2017) [13] indicate, political and academic debate about small farms and rural development has broadened in recent years. One of the most important issues being discussed is the diversification of agricultural and non-agricultural activities, as this can reduce poverty in rural areas. Multifunctionality of farming systems has been adopted as one livelihood strategy to keep rural practices alive among small-scale farmers without necessarily increasing productivity [8]. Chaplin et al. (2007) [14], using rural Poland as an example, showed that structural change has been remarkably slow, and the underlying problem of a weak rural non-farm economy (RNFE) and overdependence on agriculture has its origins in the Socialist era policy of “repressive tolerance” towards small-scale family farms. Thus, further rural economic diversification is essential.



The group of countries classified as Central and Eastern European countries (CEEC), with most joining the EU in 2004 (Romania and Bulgaria in 2007 and Croatia in 2013), are former socialist states that have undergone a process of transformation from a centrally planned economy to a market-based economy. Historical heritage, unlike the pre-2004 EU member states (EU-15), has had a long-term impact on agriculture, and CEEC primarily have small farms. Serbia, which has been a candidate for EU membership since 2012, also shares this historical legacy of a centrally planned economy. Therefore, the farm structure in Serbia is also primarily made up of small farms, with an average size of 5.4 hectares per farm [15]. Furthermore, rural areas in Serbia have specific importance in the overall economy, where they cover the majority of the territory of Serbia. Accordingly, it is very important to point out the importance of small farms in rural areas.



The scope of the research includes the regional and territorial distribution of the structure of farms in the EU, including Serbia as a candidate country for EU membership. This research aims to create a regional typology that provides an overview of the structural characteristics of agriculture in EU countries and Serbia, identifying regions where small farms are of great importance in the context of agriculture. To accomplish this, an Index of Agricultural Structural Characteristics (ASC Index) was created. In addition, regional typology is visualized with a map in order to understand the spatial aspect. Based on the ASC Index, a regional typology was created, for which importance is reflected in the lack of created regional typologies that include both the EU and Serbia; a new understanding of the role and importance of small farms in Serbia; and the need to harmonize Serbia’s agricultural policy with the CAP in terms of an adequate model of support for small farms. This study also aims to investigate the correlation of socio-economic conditions to an index of structural characteristics of agriculture.



There are few studies on the typology of regions in the literature regarding farm size. Guiomar et al. (2018) [16] found that, at the European level, typologies usually focus on farming systems or on rural types. The multiple dimensions of rural development often lead to rural typologies that include variables connected to agriculture, including farm structure, agricultural land, labour and land productivity, resource structure, and so on. Since agriculture is the most common activity in rural areas, a better understanding of the structural characteristics of agriculture allows for future rural development strategies to be more adequately defined. Identifying regional disparities and the position of Serbia in relation to EU countries is significant for harmonizing agricultural policies and for determining a benchmark on which a template can be based for the future development of both agriculture and rural areas in Serbia.



In recent years, there has been an agreed direction about new challenges of agriculture, such as the production of more healthy food, adaption on climate change, protection of natural resources, and landscape conservation [17], and the CAP reform for 2014–2020, introduced in 2013, gave more importance to the environment and the position of farmers in the food chain. More equitable distribution of direct payments between the member states was sought by abolishing payments based on “historical right” [18]. This reform also leads to the further rebalancing of payments between the CAP’s two pillars by redistributing funds from the first to the second through rural development policy [19]. This reform also introduced the Small Farmers Scheme (SFS) to support small farms, which make up a significant part of the rural economy. SFS simplified administrative procedures by removing conditionality from greening obligations and from cross-compliance penalties. These measures should improve the competitiveness of small farms by encouraging market integration [20]. One of the future focuses of the CAP, as defined in the next programming period 2021–2027, will be on small farms and the environment by setting a goal for small and medium-sized households to maintain a certain level of income in rural areas, along with sustainable resource management [21]. Despite these changes in CAP, previous research showed that CAP support in the previous period increased the income disparity between small, medium-sized, and large farms in the EU in favour of larger farms [22].



Serbia’s strategic goal is EU accession, and harmonizing Serbia’s agricultural policy and the CAP is a prerequisite for this. In the early 1990s, significant changes began in Serbia in the direction of establishing an economic system built on principles of an open-type economy based on market principles. Agricultural policy in Serbia had for years favoured large state farms, which were considered to be the bearers of extended reproduction in agriculture, whereas family farms (usually small farms) were neglected. This model of development resulted in Serbia being less competitive than EU countries due to lower agricultural productivity [23]. Moreover, previous studies have shown lower technical efficiency in the Western Balkan’s [24] and Serbia’s [25] agriculture relative to EU countries. The main reason for this is a fragmented farm structure, which further leads to lower productivity and especially labour productivity. The transition in Serbia followed a similar path to other CEEC, but this process was much slower and was strongly influenced by a complex economic, social, and political environment that resulted in war, hyperinflation, and UN sanctions, as well as a host of other issues. However, in contrast to most CEEC, Serbia’s transition process and land privatization did not significantly affect farm structure, since private farms already existed in the pre-transfer period, and land reforms from the transitional period did not contribute to an increase in farm size [26]. Today, Serbia’s agricultural policy is geared towards supporting small, commercially oriented family farms due to these farms’ significant capacities and the fact that they create a very significant part of the total agricultural production. Namely, a long-term policy should be oriented toward the creation of a better market and good economic position for agricultural producers [27]. In order to achieve the goals of the Strategy of Agriculture and Rural Development for 2014–2024 [28], one of the priorities defined was strengthening the social structure and social capital in rural areas, which is directly related to small farms.



Since 2000, Serbian agricultural policy has focused on resolving issues involving agriculture and the situation that arose as a result of the crisis of the 1990s. Initially, the basic direction of development was support for family farms in order to alter production structure. A shift in Serbian agricultural policy came in 2004, when there was a systemic change in how state support was directed and which has since been intended exclusively for registered agricultural farms. The goal of this reformed agricultural policy was to increase the competitiveness of commercial family farms through a shift in support mechanisms from a policy of price and income stimulation to one of investment stimulation. Since 2007, the system of direct payments per livestock unit or hectare of area sown have been expanded, and input subsidies and support for investments in modernizing agriculture have increased [29]. Although direct payments are the predominant form of agricultural support in Serbia, the mechanism, procedures, and criteria for implementation change frequently and there is a lack of a clear vision for agriculture, which leads to the policy only partially impacting agricultural development. Overall, the share of support for rural development, as well as the share of support for general services, is generally low. Support for rural development was mainly related to the first pillar, i.e., improving competitiveness, whereas agro-ecological measures were focused on promoting organic food production and preserving plant and genetic resources [30]. This strong orientation toward direct payments and input subsidies has resulted in an unbalanced distribution of funding among different sectors and regions, and a consequence of this has been low levels of investments in small- and medium-sized farms, particularly in lagging regions [31].



Serbian agricultural policy reforms are carried out in accordance with existing EU integration processes; however, progress in implementing requirements related to harmonization with the CAP has been limited [26]. There has been progress in setting up institutional structures to implement the Instrument for Pre-Accession Assistance for Rural Development (IPARD) [31], but the IPARD II program for Serbia is focused on medium and large farms, so its impact on agricultural development is likely to be limited. Furthermore, funds from this program are insufficient for any significant improvement, in both agricultural production and the quality of life of the rural population [32].



In Serbia, sectors such as milk production are relatively highly dependent on production coming from small farms. In this context, the question arises as to how the growth of production will be ensured in the conditions of reducing the number of such farms in the future [33]. In addition, such farms are important from the aspect of socio-economic sustainability of rural areas. Considering the importance of small farms, it is necessary to also direct national programs towards rural development measures that can contribute to developing small farms through improving competitiveness and the possibility of diversification. The issue of small farms in Serbia is primarily a social issue, i.e., the demographic sustainability of rural areas in large parts of the country. For this reason, the traditional model of agricultural policy based on coupled payments is not suitable for all types of farms. There is a need to respect the spatial approach, which would include, among other things, the regionalization of agricultural policy and assigning greater importance to institutional support measures. Regionalization is necessary not only in agricultural policy but also in overall economic policy.



This paper is divided into several segments. Together with the introduction, a theoretical review provides an overview of the evolution of EU and Serbian agricultural policies and focuses on small farms. This is followed by a methodological segment and then the results and discussion. In the end, we will present concluding considerations and recommendations for future development strategies.




2. Material and Methods


This study includes Serbia and EU. In order to create a map that provides a regional distribution of small farms, the total number of units included in the analysis is 691, of which 667 are at NUTS 3 and 24 at NUTS 2 (for Germany, due to a lack of lower-level data), with all areas defined as intermediate and predominantly rural according to EU urban–rural typology as defined by the Tercet regulation (Regulation (EU) 2017/2391) [34]. The NUTS classification (Nomenclature of Territorial Units for Statistics) is a hierarchical system subdividing the territory of the European Union into regions at three levels (NUTS 1, 2, and 3), as well as for countries that are candidates for EU membership. The NUTS 3 level corresponds to the smaller territorial units for specific socio-economic diagnoses [16], which allows for regional analysis. According to this typology, we did not include primarily urban regions (≥80% live in urban clusters) in the analysis because agriculture is not a predominant activity in these areas. Although classified as intermediate or predominantly rural, certain areas were excluded from the analysis due to insufficient data resulting from being newly classified as NUTS 3 areas or because they are located outside of the European continent. We used Eurostat [35] as the basic database for the EU agricultural segment (some supplemental data was taken from Member States’ national databases), and we included data obtained from Farm Structure Surveys (FSS) and the EU’s Agricultural Census. All EU Member States are obliged to carry out an FSS, which enables comparisons between countries as well as regions, since it is conducted up to the NUTS 3 level. These surveys are conducted as pilot surveys every 3 or 4 years and once every 10 years as part of a Census of Agriculture [4]. Available data for NUTS 3 for all EU Member States is compiled in the Agriculture Census 2010 (or 2009), with the exceptions of France, Poland, the United Kingdom (Farm Structure Surveys 2003–2007) [35], and Croatia (2003 Agriculture Census) [36]. Data from Serbia was taken from the 2012 Census of Agriculture [15]. It is necessary to mention the issue of lack of synchronization of data for Serbia and the EU, primarily at the regional level, which is the key reason for the lack of more detailed studies comparing the regions of Serbia and the EU. The Statistical Package for the Social Sciences program—SPSS Statistics 20.0—was used for the purposes of this paper.



This research is part of wider research in which, using Factor Analysis (FA), a model of the rurality of the EU and Serbia regions was created (the model is given in Appendix A—Table A1). The second factor within the given model is the created ASC Index. Two variables that indicate the structural characteristics of agriculture are as follows:




	
Average farm size (AFS) expressed in hectares per holding;



	
Resource structure as a land/labour relationship: Utilised Agricultural Area (UAA) by Annual Work Unit (AWU).








In order to create an Index of Agricultural Structural Characteristics (abbreviation ASC Index), Factor Analysis was used. The Basic FA equation can be represented in a matrix form as:


   Z  px 1   =  λ  p x m    F  mx 1   +      ε    px 1    



(1)




where Z is a p-vector of variables, λ is a p x m matrix of factor loadings, F is an m-vector of factors, and ε is a p-vector of error (unique or specific) factors [37]. Factor loadings represent the correlation between the original variables and a factor, which indicates how much of the variation in the original variable is explained by the factor [38]. Factor Analysis provides a basis for creating a new set of variables that include the character and nature of the original variables in the form of factor scores. Factor scores are standardized to have a mean of 0 and a standard deviation of 1. The factor scores of the second factor within the Table A1 model represent the ASC Index. To compare the structural patterns of NUTS 3, quintiles were constructed, and 691 NUTS 3 were classified into five categories of approximately equal numbers of NUTS 3, creating a regional typology presented through a map. The Kaiser–Meyer–Olkin (KMO) test (a general rule to agree to a value greater than 0.5 in this test) and the Bartlett’s test were used to verify the model.



In addition to local agro-ecology, farm size depends on socio-economic conditions. Accordingly, a correlation analysis (the Pearson correlation matrix) of the ASC Index and the selected four variables was performed. The variables included in the correlation are shown in Table 1. Eurostat [35] was also used.



As one of the basic limitations of this paper, it is necessary to mention that the economic size of farms (SO) for the comparative analysis of Serbia and the EU was not used. Instead, this research uses the UAA and numerous papers presented in the Introduction section. Namely, in Serbia, there is a strong correlation between UAA and SO measures, but it is necessary to mention that the general conclusion for EU countries cannot be drawn from the example of Serbia, considering the extensive character of agricultural production in Serbia. Because of that, future research will be oriented to a more detailed comparative analysis using the measure of the economic size of farms.




3. Results and Discussion


Table 2 shows the farm structure in Serbia and the EU. There are more than 631 thousand agricultural holdings in Serbia, but despite reaching utilized agricultural area of 3.5 million ha, the average farm size is only 5.4 ha [15]. Contrary to this, in the EU, the average farm size is about 16.1 ha. In addition, the share of UAA farmed farms up to 2 ha and over 10 ha in Serbia is significant, so middle-sized farms are concentrated in Serbia.



In order to examine the structural characteristics of agriculture NUTS 3 observation units, we created an ASC Index based on two indicators: average farm size (expressed in hectares per farm) and resource structure (UAA/AWU). The result of the Kaiser–Meyer–Olkin test (0.53) was adequate and Bartlett’s Test of Sphericity (sig. 0.000) was significant. The total variance explained was 88,868%, with eigenvalues of 1.77. We used Principal Component Analysis (PCA) as the extraction method. Each NUTS 3 was evaluated with respect to these two indicators, wherein the factor scores are in the range of −2 to 4. The results are shown in Scheme 1. The group with the highest average farm size as well as a larger number of hectares per AWU in agriculture is the group with the darkest colour. This is a group with favourable structural characteristics of agriculture (Group 5).



It should be noted that in Group 1, there are regions with small farms averaging 8.5 hectares per holding and an unfavourable agricultural resource structure averaging 7.3 hectares per AWU (Figure 1). The unfavourable agricultural resource structure is primarily indicative of over-employment in this sector, which, from a development perspective, is an unfavourable trend. Moreover, resource structure influences the predominant use of mechanical or bio-chemical technology, which defines agricultural growth and the level of partial productivity (labour and land). The average farm size and resource structure are increasing, starting from Group 1. Lastly, Group 5 has an average of 76.4 hectares per farm and 51.4 hectares per AWU. Regions dominated by large farms usually have a favourable land to labour ratio or resource structure, which also affects agricultural productivity. Here, we focused on several regional inequalities within the structural characteristics of agriculture (Scheme 1).



	(I)

	
According to the agricultural models, there is a noticeable difference between the northern and southern models. In the 1990s, EU agricultural policy makers officially recognized two models of European agriculture—one southern, one northern. The main representatives of the southern model of agriculture are the Mediterranean countries (primarily Italy, and later Greece and Portugal). One of the main features of this model is small farms (size of holdings expressed in the number of hectares per holding). However, agricultural farms in Spain, and especially large farms in the middle of the country, have begun to deviate from the standard characteristics of the EU’s southern model. Differences in the average size of Spanish farms indicate a dual character in Spanish agriculture, which is characterized not only by small farms that have elements of Mediterranean farms, but also by extremely large farms that are similar to the northern model [39]. As illustrated in Scheme 1, the central part of Spain and one segment of Portugal contain large holdings and a favourable resource structure (Group 5). Although European agriculture is generally considered to be experiencing a steady decline in the number of farms with a trend of growth in average farm size, the Mediterranean countries (Portugal, Italy, Greece, and Cyprus), i.e., the countries most severely hit by the 2008 economic crisis, have relatively low rates of decline in the number of farms, which can be explained by the workforce being unable to be employed in the secondary or tertiary sector [40]. This is one of the main causes of this unfavourable agricultural resource structure.







Unlike the southern model, the northern model is essentially a north-central model and involves large farms mainly located in the northern and central parts of the EU (e.g., the UK, Ireland, France, Germany, and Denmark). The countries that acceded to the EU in 1995, and Sweden and Finland in particular are part of the northern model of European agriculture according to their average farm size, even though the Scandinavian model has specific characteristics mostly related to different climate conditions. Within the northern model, the law of concentration and centralization of capital is stronger. France is also representative of the northern type, even though one part of the country has agronomic conditions similar to other Mediterranean countries. Nevertheless, there are different characteristics of agriculture within the northern model. For example, according to Arnalte-Alegre and Ortiz-Miranda (2013) [39], the northern model of European agriculture can be expanded to include the Danish model, which has farms that have been modernized with appropriate institutional support, and a UK-based model, which has different agrarian systems, including large estates dating back to the 18th century and had an early diffusion of technology. The EU’s most modernized agriculture is in the Netherlands and Denmark [41], and this significantly contributes to their agricultural productivity. The model of agriculture across the EU is not homogeneous due to numerous differences in farm size and agricultural production opportunities, which strongly influence the goals defined within the CAP. Due to the consistent implementation of the CAP, the agricultural sectors in the oldest EU member states have made significant progress, primarily through the use of new machinery and technology, which has further led to increased production and labour productivity [42].



	(II)

	
Expansion to the south revealed a mismatch between the founding states of the EU and the new southern members. According to the same principle, eastern enlargement into the former socialist states deepened differences in the EU concerning the structure of agriculture. This was demonstrated by Giannakis and Bruggeman (2015) [40] who, based on indicators of Gross Value Added (GVA) by the economy, labour, and land productivity, classified EU countries according to the level of economic performance achieved by their agricultural sectors. They found high levels in the Benelux, Denmark, Germany, France, and the UK, and recorded the lowest levels in the CEEC, with the exception of the Czech Republic. The Czech Republic has proven to be a country with a high level of agricultural economic performance, and this may be due to the restructuring of Czech agriculture, within which large farms continue to exist. As Guiomar et al. (2018) [16] found, approximately 10% of the largest Czech farms occupy about 80% of agricultural land, whereas in other former socialist countries such as Slovenia, Poland, and Romania, about 10% of the largest farms occupy approximately 40% of the agricultural area.







Our results also coincide with the typology from Giannakis and Bruggeman (2015) [40], because larger farms and a favourable resource structure are prerequisites for achieving better economic performance in agriculture (higher labour and land productivity). According to the structural characteristics of CEEC in Scheme 1, most of the regions in these countries belong to the southern model of agriculture, with some discrepancies (former Czechoslovakia). The pace of change in the CEEC’ agriculture depended on the impact of labour-saving technology, macroeconomic environment, farm structure, socio-economic characteristics of farmers and workers, and policy intervention in the sector [43]. Across the former Soviet bloc, agricultural land was collectivized, which changed rural areas and created large state or collective farms, whereas considerable investment in industrialization strategies left infrastructure, particularly in border areas, rather undeveloped [44]. This meant that pre-transition agriculture of these states functioned according to the Soviet model of collective agriculture. As a result, most small farms disappeared due to nationalization and collectivization [16]. Poland, however, was an exception. In Poland, as in the former Socialist Federal Republic of Yugoslavia (SFRY), a large proportion of small, private farms known as agro-industrial complexes continued to exist in addition to large-state farms, which was indicative of the dual character of agriculture and agricultural policies in these countries. Farms in most regions in Poland have a small average size and resource structure, and larger farms are only found in to the north and west (Scheme 1). Wiśniewski and Rudnicki (2016) [45] indicate that over-employment in agriculture, i.e., hidden unemployment, is a major disadvantage for Polish agriculture. Their study pointed to a large gap between Poland and Western Europe in terms of labour force participation in agriculture, where the problem can be effectively addressed through job creation in the non-agricultural sector.



	(III)

	
According to the 2012 Census of Agriculture [15], there are 631,552 farms in Serbia, of which 99.5% are classified as family farms with an average size of 4.5 hectares per farm, and they cover about 66% of farmland. The remainder belongs to legal entities and entrepreneurs with an average of 204.1 hectares per farm. This dual structure dates back to the period of central planning, in which large, state-owned farms or enterprises were created, but small, private, mostly family farms remained alongside the Yugoslav agro-industrial complex. In the EU, however, family farms with an average size of 10 hectares account for about 69% of farmland, as opposed to corporate farms, which are on average 15 times larger (152 hectares) [46]. Support for family farms is important for the vitality of rural areas. One of the important goals of rural development policy is to enable young farmers and their families to remain in rural areas. The problem posed when analysing family farms, both in the EU and especially in Serbia, is farm managers’ age and low level of education. Namely, the average age of farmers from family agricultural holdings in Serbia is about 59 years old [15]. According to the first two identified regional differences, Serbian agriculture corresponds to the southern model of European agriculture, in which small farms predominate and the resource structure is unfavourable. Moreover, given the similar historical heritage of a centrally planned economy, Serbian agriculture also corresponds to the structure of agriculture in most CEEC.







According to Scheme 1, the Serbian region of Vojvodina (part of Serbia-North), in comparison to other regions (with some exceptions), stands out in relation to the structural characteristics of agriculture included in our analysis. The average farm size in Vojvodina is 16.1 hectares per holding, whereas there are 12.2 hectares per AWU in agriculture. In Vojvodina, 1646 million hectares of soil are arable, the soil is some of the most fertile in Europe, and the agro-ecological conditions are optimal for economic production [47]. On the other hand, Serbia-South, as a NUTS 1 observation unit, covers all other districts and the average farm size is 11.3 hectares per farm with 3.7 hectares per AWU. It is also necessary to consider the geographical or natural conditions of farming. For example, unlike the lowland areas in Vojvodina, there are smaller farms in the hilly/mountainous regions in Serbia-South. These differences are confirmed by the analysis of the economic size of the farm measured by SO at NUTS 3 level in Serbia (Table A2). There is a strong correlation between the size of farms measured by SO and UAA (0.933 at the 0.00 level), which indicates no significant differences in drawing conclusions concerning observing the size of farms when it comes to Serbia. Of course, it is important to note that a general conclusion cannot be drawn from this, especially for developed EU countries. Nevertheless, these results are another indicator of the extensiveness of Serbian agriculture. Furthermore, when it comes to the size of the farm measured by the SO, it is even four times lower in Serbia than is the case of the average for EU countries [48].



Correlation analysis (Table 3) indicates a statistically significant (at the 0.01 level) correlation between the ASC Index and four variables: GDP per capita, labour productivity, population density, and a binary variable indicating whether NUTS 3 was once under a centrally planned system. Looking first at the direction of correlation, the ASC Index is negatively correlated with the population density and the binary variable. A negative correlation with CP_regime indicates that regions with a centrally planned system in the past make up the majority of those with poor resource structures and smaller average farm sizes. There is a positive relationship between economic variables (GDP and labour productivity), indicating that economically stronger regions have more favourable structural characteristics of agriculture as viewed through the ASC Index. However, farm size and the process of structural change are influenced by many factors, which does not necessarily mean that economically strong regions have larger farms and a more favourable resource structure. Examples of this are some of the regions in the Netherlands, Belgium, northern Italy, etc. Economically strong regions, which rely on secondary and tertiary sectors and have average small or medium farms, base agricultural development on linking it to the non-agricultural sector through diversification of activities or through additional employment in the non-agricultural sector. In Italy, about 25% of farmers are employed in the non-agricultural sector in addition to farming, with non-agricultural income contributing around EUR 18 billion to Italian agriculture, meaning income from the non-agricultural sector goes to farms [41]. Meraner et al. (2015) [49] found that farms are more likely to diversify in areas with high population density by engaging in additional activities such as agro-tourism, direct sale of farm products, etc. This model of the rural non-agricultural economy is becoming increasingly prevalent in rural areas of the Netherlands, Belgium, Germany, and France. It should be noted that the correlation of ASC Index and CP_regime is the only medium strong correlation (greater than 0.3), whereas other correlations are weak.



Giannakis and Bruggeman (2015) [40] identify low levels of investment in agriculture as a serious issue in Mediterranean and Eastern European countries, which explains the adoption of measures that are directly aimed at improving the competitiveness of agricultural holdings, as opposed to northern and central Europe, where the policy focus is on improving the environment and quality of life in rural areas. This issue is also present in Serbia’s agriculture, which has a structure approximate to other CEEC [50]. Thus, Serbia’s unfavourable farm and resource structures significantly limit the development of agriculture.




4. Conclusions


Based on the obtained results, it is possible to summarize the following conclusions:




	
In the context of structural characteristics, there is still a noticeable difference between the northern and southern models of agriculture. EU agricultural policymakers officially recognized these models in the 1990s. Thus, it could be concluded that the CAP reforms did not significantly reduce these regional disparities. Furthermore, there is a mismatch between the old member states and the new member states within the EU. According to the same principle, eastern enlargement into the former socialist states deepens differences in the EU concerning the structure of agriculture.



	
There is a positive relationship between economic variables (GDP and labour productivity), indicating that economically stronger regions have more favourable structural characteristics of agriculture as viewed through the ASC Index. A negative correlation with the CP regime indicates that regions with a centrally planned system in the past make up the majority of those with poor resource structures and smaller average farm sizes.



	
According to the results of the ASC Index, most regions in Serbia belong to the first two groups, and its agriculture corresponds to the southern model of European agriculture, in which small farms predominate, and the resource structure is unfavourable. This represents a significant obstacle to further agricultural development. In addition, excessive labour supply in agriculture and low labour productivity are changing the direction of development strategy, and diversification should be one of the new goals. Diversification provides alternative sources of income, reduces unemployment, encourages the outflow of labour from agriculture, and increases the profitability of farms which would significantly contribute to agricultural competitiveness. Furthermore, farmers’ associations can also make meaningful contributions. Such development strategies should be a benchmark for future directions in Serbian agricultural development. An adequate agricultural policy is needed to reduce regional disparities. In this case, the regionalization of agricultural policy would potentially solve the problem of less favourable regions. In addition to thegreat potential for improving agriculture and farming in Serbia, agricultural policymakers should pay special attention to small farms in regions that have the potential to be competitive and farms that are particularly important for the social sustainability of rural areas.
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Table A1. Defined model on the NUTS 3 level: Serbia and EU.
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Variable

	
Factor




	
1

	
2

	
3

	
4






	
Share of employees in the primary sector

	
−0.819

	
−0.228

	
0.002

	
−0.022




	
GDP per capita

	
0.872

	
0.128

	
0.040

	
0.133




	
Share of primary sector in GVA

	
−0.788

	
−0.101

	
0.210

	
−0.008




	
Total labor productivity

	
0.861

	
0.285

	
0.223

	
0.069




	
Labor productivity in the primary sector

	
0.692

	
0.278

	
0.403

	
−0.107




	
Average farm size

	
0.224

	
0.867

	
0.053

	
−0.145




	
Resource structure of agriculture

	
0.287

	
0.892

	
0.110

	
0.038




	
Aging coefficient

	
0.001

	
0.065

	
0.820

	
0.076




	
Coefficient of total dependence

	
0.123

	
0.141

	
0.680

	
−0.043




	
Natural increase rate

	
0.464

	
0.250

	
−0.623

	
−0.068




	
Population density

	
0.397

	
−0.385

	
−0.160

	
−0.576




	
Share of forests in the total area

	
0.138

	
−0.132

	
0.005

	
0.934




	
Factor extraction method: Principal component analysis.




	
Factor rotation method: VARIMAX with Kaiser normalization.

Rotation achieved after 5 iterations.








Source: the authors’ calculations.













 





Table A2. Farm structure in the Republic of Serbia on the NUTS 3 level.
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	UAA per Farm in ha
	SO per Farm in EUR





	REPUBLIC OF SERBIA
	6.16
	8,642



	Zapadnobačka oblast
	10.58
	14,651



	Južnobanatska oblast
	13.57
	15,352



	Južnobačka oblast
	10.41
	15,363



	Severnobanatska oblast
	14.00
	17,035



	Severnobačka oblast
	13.60
	20,595



	Srednjobanatska oblast
	17.81
	18,862



	Sremska oblast
	9.92
	15,830



	Zlatiborska oblast
	4.61
	6,115



	Kolubarska oblast
	5.27
	8,700



	Mačvanska oblast
	4.22
	8,717



	Moravička oblast
	3.89
	6,090



	Pomoravska oblast
	4.68
	6,320



	Rasinska oblast
	3.01
	6,433



	Raška oblast
	3.94
	5,169



	Šumadijska oblast
	4.76
	6,705



	Borska oblast
	6.97
	6,114



	Braničevska oblast
	6.53
	7,266



	Zaječarska oblast
	5.90
	6,411



	Jablanička oblast
	2.66
	4,799



	Nišavska oblast
	3.03
	4,182



	Pirotska oblast
	5.36
	4,145



	Podunavska oblast
	4.80
	6,568



	Pčinjska oblast
	3.03
	4,396



	Toplička oblast
	3.66
	5,979







Source: the authors’ calculations on basis of [51].
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Figure 1. Mean by quintile. Source: the authors’ calculations. Note: AFS is expressed in hectares per holding; UAA/AWU is Utilised Agricultural Area by Annual Work Unit (resource structure as a land/labour relationship; ASC is an index. 
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Scheme 1. Territorial representation of ASC index across the EU including Serbia. Source: Author processing based on Factor Analysis results. Note: The specific status of Kosovo and Metohija (K and M) excluded it from the analysis. Adobe Photoshop CC 2015 and NUTS 3 maps of the European Commission were used. 
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Table 1. Variables included in the correlation analysis.






Table 1. Variables included in the correlation analysis.





	Variable
	Abbreviation
	Data Range

(Mean ± SD; Min–Max)





	Gross Domestic Product (per capita in PPS)
	GDP
	(21,035.5 ± 8372.8; 4875–73,833)



	Total labour productivity (Gross Value Added (GVA) of all activities per employee) (EUR perperson)
	Labour_total
	(43,343.9 ± 22,010.5; 5463.5–111,623.2)



	Population Density (people/km2)
	Pop_density
	(111.4 ± 129.04; 1.97–721)



	Centrally planned regime
	CP_regime
	(Yes = 1; No = 0)







Source: the authors’ calculations.













 





Table 2. Farm structure in Serbia and the EU.
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	Serbia
	EU





	Number of holdings (1000)
	631.6
	10,841.0



	Utilized agricultural area—UAA (1000 ha)
	3437.0
	174,351.0



	Average area of holdings (ha)
	5.4
	16.1



	% of holdings with up to 2 ha
	48.1
	45.0



	% of UAA on farms up to 2 ha
	7.7
	2.0



	% of holdings with over 10 ha
	8.3
	22.0



	% of UAA on farms over 10 ha
	56.9
	88.6



	% of holdings with over 100 ha
	0.3
	3.1



	% of UAA on farms over 100 ha
	23.8
	52.1







Source: [26] on basis of [15,35].













 





Table 3. Correlation Matrix.






Table 3. Correlation Matrix.













	
	ASC Index
	GDP
	Labour_Total
	Pop_Density
	CP_Regime





	ASC Index
	1.000
	
	
	
	



	GDP
	0.128 **
	1.000
	
	
	



	Labour_total
	0.286 **
	0.848 **
	1.000
	
	



	Pop_density
	−0.181 **
	0.284 **
	0.168 **
	1.000
	



	CP_regime
	−0.318 **
	−0.616 **
	−0.828 **
	−0.073
	1.000



	ASC Index
	
	
	
	
	



	GDP
	0.001
	
	
	
	



	Employ_tertiary
	0.000
	0.000
	
	
	



	Pop_density
	0.000
	0.000
	0.000
	
	



	CP_regime
	0.000
	0.000
	0.000
	0.054
	







Source: the authors’ calculations. Note: ** Correlation is significant at the 0.01 level (2-tailed).
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