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Abstract

:

The need to monitor changes in the level of agricultural competitiveness of EU member states necessitates the development of an appropriate set of indicators to answer the question of whether a country is improving its competitive position. This paper proposes a synthetic measure for assessing the agricultural competitiveness in the member states of the European Union (EU) from 2012 to 2021. Statistics on the respective indicators were derived from the Eurostat database and Agri-Food Data Portal. The survey was based on linear ordering using a standardised sums approach. This implies that member states vary in competitiveness in the agricultural sector. From 2012 to 2021, the most competitive countries were Denmark, the Netherlands, and Belgium. Simultaneously, the rankings of agricultural competitiveness changed over the 10 years under review. The highest improvement rates were recorded in Finland, Slovakia, and Ireland. However, the differences between the old and new member states are still explicit. None of the new member states of the EU were in the top ten with regard to their agricultural competitiveness. Many areas associated with agriculture in these countries require considerable improvement. We also carried out a principal component analysis (PCA), which allowed us to identify the parameters conveying relevant information on the analysed phenomenon and unveil the hidden structures in the primary data set. We discovered that the share of the EU’s agricultural output in the EU exports of agricultural products explained variations in the agricultural competitiveness within member states.
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1. Introduction


Every country features peculiar conditions for the production of food, which in some areas drive its competitiveness in global markets while making it non-competitive in others [1]. Agricultural production is spatial in nature. It is associated with land, an immobile factor linked to a specific territory [2]. Contemporary agriculture is subject to regional variations and plays different roles in the national economies of the respective countries [3]. In the European Union, such differentiation is also present and manifested as explicit disparities in the share of this sector in the total gross farm income, the share of agricultural workers in total employment, or the productivity of production factors, among other things [4,5,6,7]. It should be emphasised that a strong agricultural sector is a necessary prerequisite for the highly competitive food industry, making it an important part of the economy and trade in the EU and significantly affecting international markets [4]. Therefore, it plays a leading role in ensuring the food security of the respective member states [3]. The significance of the agricultural sector in ensuring food security has been highlighted by the COVID-19 pandemic, followed by Russian aggression in Ukraine [8,9]. This amplifies the need to investigate the competitiveness of the agricultural sector in the member states of the European Union.



Agriculture, similar to the economies of individual member states, is constantly changing under the influence of various endogenous and exogenous factors. Changes in agriculture refer to its functions [10], structural aspects [11], production factors [12,13], and competitiveness [6]. The last aspect of change is particularly important for all EU member states. This is due to the fact that competitiveness is a complex issue [14]. The reference literature defines competitiveness in many ways, although a generally acceptable definition does not exist [15,16]. This is a consequence of the fact that it can refer to various analysis levels [17,18] and is analysed according to at least three economic theories—the theories of economic growth, international trade, and microeconomics [19,20]. The complexity of this phenomenon is even deeper in the face of the present-day challenges and the concept of sustainable development in agriculture. Meanwhile, improved competitiveness of the agricultural sector, next to rural development, has been a priority of the Common Agricultural Policy (CAP) for many years [21,22,23]. The latest CAP instruments associated with the Green Deal have increased the environmental orientation of agriculture [24], which has recently aroused much controversy in the international arena, notably regarding maintaining and improving the level of agricultural competitiveness. The latest report issued by the European Parliament reviews how the CAP and state aid support the competitiveness of agricultural holdings [25]. To assess the competitiveness of agriculture in international terms (at the level of the European Union), we adopted a definition of the agricultural sector that treats it as a relative feature whose importance in relation to the object under review is determined by its relationship to other objects. We defined agricultural competitiveness as the sector’s ability to function and develop successfully in the face of existing competition, as measured by its production potential and the outcomes of its use. There are several different approaches to the issues of competitiveness, including its assessment [15,17]. Previous studies on the competitiveness of agriculture in the European Union have focused mostly on a selected aspect of this phenomenon. Many of them separated the evaluation of the production potential, i.e., production inputs and the relationship between them [26,27,28], from the aspects of agricultural outputs, including productivity [29,30]. Many authors have evaluated the competitiveness of the agricultural sector, or in wider terms the agri-food sector, using trade-related measures [14,31,32,33]. However, they often focus only on selected EU member states [34,35,36]. In contrast, synthetic measures of agricultural competitiveness are rarely used, which tackle such an assessment in a more comprehensive manner, particularly using a dynamic approach [6,14,20]. In addition, few papers have attempted to identify the most essential determinants of agricultural competitiveness. Pawlak et al. [28] emphasised that given the nature-related and labour-consuming character of agricultural production, access to natural resources and labour affects the competitive position of the agricultural sector more than in other sectors. However, they identified the relationship between production factors and their effective use as the main source of competitiveness in the agricultural sector. Jabkowski [16] also found it important to take the production potential into account in assessing agricultural competitiveness. In addition, Tłuczak [5] noted that poor natural conditions can be compensated by using adequate production technologies, which in turn require higher capital inputs. Thus, it can be expected that countries featuring a high level of socioeconomic development, thanks to improved technologies and higher market absorption rates (increased demand), will be more productive than those with high levels of agricultural potential but presenting a lower level of economic development.



Reforms under the Common Agricultural Policy (CAP), the extension of the European Union, and other exogenous conditions have contributed to changes in the operation of agriculture in the member states [24,36]. Therefore, this study attempted to answer the following questions: What is the level of agricultural competitiveness of individual EU member states? How do EU member states rank in terms of agricultural competitiveness? Have the competitiveness rankings of the EU member states changed over the past decade? To accomplish the adopted objectives, an aggregate index was designed based on multiple variables expressed as partial indicators. This work is a genuine contribution to the research on the methods used in measuring and assessing the competitiveness of agriculture by designing a synthetic measure, evaluating the level of competitiveness using a dynamic approach, and identifying factors that are of the greatest importance for the agricultural sector to become highly competitive.




2. Materials and Methods


The agricultural competitiveness levels were evaluated for 27 member states in the European Union, and the period from 2012 to 2021 was adopted as the study period, making it possible to analyse related changes that occurred over the decade. A dedicated synthetic index was used to answer the research questions. This allowed us to analyse the studied phenomenon for particular EU member states in a comprehensive manner. The first stage of our survey focused on selecting the relevant independent variable, which is one of the most important and simultaneously the most difficult issues. Statistical analyses were performed using Microsoft Excel 2021 and IBM SPSS Statistics 26. We analysed the underlying descriptive statistics comprising measures of central tendency (mean, median), measures of dispersion (standard deviation, minimum, maximum), measures of shape (skewness), and the coefficient of variation. The next stage involved linear ordering employing the standardised sums method for 2012 and 2021 and for mean values from the time range, as well as a principal components analysis of individual indicators in 2021. The linear ordering based on standardised sums was performed by calculating the arithmetic mean of the normalised values of the features for each object (state), which was then transformed into a synthetic indicator (Wi) falling within the interval range of 0 to 1. The minimum value of the entire set of objects was subtracted from the value of a specific object. Next, the result was divided by the maximum value of the entire newly formed set.



Finally, we employed a principal component analysis (PCA) to eliminate the collinearity of the variables, reduce the number of attributes identifying the parameters conveying relevant information on the analysed phenomenon, and unveil the hidden structures in the primary data set.



Originally, the analyses covered ten partial indicators referring to the agricultural competitiveness of EU member states (Table 1). Statistics on the respective indicators were derived from the Eurostat database (X1–X8) and Agri-Food Data Portal (Context Indicators—CMEF) (X9–X10). The lack of unanimous concepts and measurements of agricultural competitiveness explicitly points to the need for research to comprehensively show the complex nature of this economic phenomenon from multiple perspectives [37,38]. The agricultural sector also has social, environmental, and economic consequences [39]. Therefore, guided by the need for a comprehensive assessment of the competitiveness of the agricultural sector and the definition of agricultural competitiveness we adopted in selecting partial indicators, attempts were made to consider the variables describing the production potential (X4, X7, X10), production and economic outputs (X1, X2, X3, X5), significance of agriculture in international trade (X8), and social aspects (X9).



To achieve a specific competitive position, understood as the result of competition, it is necessary to build sufficient competitive potential [40]. Thus, in assessing the competitiveness of the agricultural sector, the production potential should be treated as a source of its competitive advantage. In addition to the resources of the production factors, the relationship between them is critical to achieving competitiveness. Therefore, to assess the agricultural competitiveness of EU member states, we adopted the number of workers per 100 ha, percentage of agricultural workers, and ratio of farmers < 35 years old to farmers > 55 years old.



The OECD [23] claims that increased productivity is significant for the competitiveness of the agricultural sector, so the variables comprised land, labour, and capital productivity. The diagnostic indicators referring to agricultural output included the share of the particular member state in the aggregate agricultural output value in the EU (at fixed prices from 2010). This demonstrates, on the one hand, the importance of individual member states in the EU market in terms of the production output and associated competitive capacity, and on the other hand the consumption of available production factor resources, namely land, labour, and capital. In addition, partial factor productivity indicators were included in the list of features describing agricultural competitiveness. Labour productivity was calculated as the ratio of the gross value added from agriculture to the number of full-time agricultural workers, while land productivity was calculated as the value of the agricultural output to the utilised agricultural area. In turn, capital was recognised as a stream, i.e., intermediate consumption costs. Therefore, its productivity was calculated using the running capital productivity ratio, i.e., agricultural output to intermediate consumption costs. One of the authors presenting the possibility of such an approach to capital in agriculture is Czyżewski [41]. The potential capital productivity ratio could not be used because Eurostat does not contain data on the value of fixed assets. Such data are available in FADN EU but they do not cover all agricultural holdings, so we found it reasonable to focus on data from Eurostat. In addition, this ratio illustrates the potential capital productivity, since not all fixed assets are involved in the process of production. In turn, many authors make use of trade measures of competitiveness [31,42]. An argument for assessing competitiveness in this context is that increasing the export volumes of food and other agricultural products opens up new production opportunities for domestic producers [43]. Furthermore, export is a key direct factor accelerating economic growth. This made us include the member state’s share of the EU exports of products from group 0 according to the SITC classification for food and live animals (%) (intra and extra) among the diagnostic variables. However, given the global trend of searching for solutions to reduce the environmental pressure caused by agriculture, the share of the agricultural area under organic farming in the total utilised agricultural area (X6) was also included among the variables. The rationale for integrating this variable in the diagnostic variables reflects a shift in the EU’s approach to production, market, and competitive challenges. The challenges to the agricultural sector also involved the need to assume the organic farming model following the sustainable development path. The criteria for individual member states to achieve the Green Deal include an increase in the percentage of organic UAA to 25% of the total agricultural area. Europe needs competitive agriculture that on the one hand will be stable and efficient and on the other hand will optimally fulfil the environmental functions. The competitiveness of this sector should not be determined exclusively by the aspect of economic performance but also from the point of view of the environmental function.



To assess the features of selected diagnostic variables, as the first step of the analysis, we calculated their basic descriptive statistics (Table 2).




3. Results and Discussion


The analysis showed that in 2012, 2021, and between these years, the diagnostic variable X5 had a low coefficient of variation (AVC < 45.00%), which implied low discriminatory power for this feature and that the diagnostic variable X4 showed a considerable right asymmetry (Sk. > 3.00), which implied accumulated observations with below-average values. Thus, we found it reasonable to exclude the indicated diagnostic variables from further linear ordering analyses.



Next, linear ordering was performed using the standardised sum method. We analysed 2012 and 2021 separately and then the mean values of the time interval. The rankings of agricultural competitiveness in individual EU member states between 2012 and 2021, prepared using the above method, are presented in Table 3, while the mean values of the synthetic measure for the entire decade are shown in Figure 1.



The analysis showed that in all years, Denmark, the Netherlands, and Belgium had the highest agricultural competitiveness levels, while Romania, Latvia, and Bulgaria featured the lowest levels in 2012 and from 2012 to 2021 (Figure 1 and Table 3). In contrast, in 2021, the synthetic measure levels were lowest in Poland, Latvia, and Slovenia. In addition, in 2021, compared with 2012, Denmark, Belgium, Germany, Spain, Finland, Ireland, Czechia, Lithuania, Slovakia, Hungary, Bulgaria, and Romania recorded increases in their agricultural competitiveness. The agriculture of Finland showed the greatest improvement in competitiveness over a decade (six ranks up). This stemmed from the high growth dynamics of their labour productivity (166.4%) and a more than two-fold increase in the percentage of organic farming (up to 16.1%). In the years under review, the agricultural competitiveness declined in the Netherlands, France, Sweden, Italy, Austria, Cyprus, Malta, Estonia, Poland, and Slovenia but remained unchanged in Luxembourg, Greece, Portugal, Croatia, and Latvia (Table 3). Estonia markedly moved down in the rankings, which can be explained by decreases in labour productivity and capital productivity in 2021 and the worse salaries offered in agriculture compared to salaries in the entire economy. An analysis of changes over the decade under review did not indicate that new member states improve their competitiveness by catching up with the so-called old EU. Kryszak [44] investigated agricultural income convergence in relation to the non-agricultural income levels of individual member states and agricultural income levels between the member states. He demonstrated that the rate of income growth between countries became equal but observed no convergence of income levels. In contrast, Gołaś [12] analysed the processes of convergence of labour productivity in the EU’s agricultural sector. He found that such processes occurred but with very low levels of dynamics. Kijek et al. [45], however, found that convergence processes to the extent of labour productivity in agriculture occur within uniform groups of countries (clusters), and the highest level of intensity occurs in the group of countries with the lowest and medium levels of agricultural competitiveness. To some extent, this explains the nature of the changes in the agricultural competitiveness rankings presented herein. In none of the years under review was any new member state of the EU among the top ten countries in the rankings. It is difficult to find a direct reference between agricultural competitiveness rankings and other authors’ findings, which stems from their varying approaches and different study methods and indicators. For instance, Jarosz-Angowska et al. [42], using TOPSIS, demonstrated that in 2018 Romania, the Netherlands, France, and Denmark achieved the highest levels of competitiveness in terms of their agricultural potential. The high competitiveness of such countries (aside from Romania) is undeniable and supported by several studies, regardless of how it is measured [46,47]. Evaluating the agricultural competitiveness of EU member states from the perspective of international trade from 2003 to 2011, Carraresi and Banterle [48] indicated that the Netherlands was the leader. At that time, France and Spain were highly competitive.



To identify the areas that need special attention to improve their agricultural competitiveness, below-average variables were indicated for stimulants and above-average ones for destimulants (Table 4). As X4 and X5 were excluded from the analysis, they were not included in the list of variables. Countries such as Croatia, Lithuania, Slovenia, Romania, Latvia, Ireland, Greece, and Bulgaria have the highest numbers of partial indicators at an unfavourable level. Therefore, this group mainly comprises countries admitted to the EU in 2004, which later faced greater barriers to improving their agricultural competitiveness. Countries that in 2021 were at the bottom of the competitiveness ranking were characterised by very low labour productivity; Bulgaria ranked 22nd among member states, Lithuania 24th, and Romania 25th. In addition, these countries showed high percentages of employment in the agricultural sector (Latvia = 7.5%, Romania = 21.4%, Bulgaria = 16.2%), highlighting the need for further structural transformations [49].



In the final stage of the survey, we analysed the principal components of individual agricultural competitiveness indicators in EU member states. This made it possible to specify the parameters conveying the most relevant information on the phenomenon under review. This strategy enables one to drop data attributes and design new uncorrelated variables that most accurately convey differences in the examined data set. It also reveals hidden correlation patterns between new components and agricultural competitiveness. The analysis involved oblimin rotation, which included ten indicators of agricultural competitiveness.



Regarding the linear ordering, the individual variables had to meet the prerequisites for volatility and the absence of considerable asymmetry (which resulted in eliminating two variables); these requirements do not apply for principal component analyses. Thus, we decided to incorporate all available variables describing agricultural competitiveness in this analysis.



The KMO (Kaiser–Meyer–Olkin) sampling adequacy was 0.399 and Bartlett’s test of sphericity was statistically significant at χ2(45) = 105.49; p < 0.001, which corroborated the reasonableness of the factor analysis. The outcomes allowed us to identify four factors with eigenvalues exceeding one (Kaiser criterion). The four factor model explained 73.09% of the total variance, with the first factor explaining 27.21%, the second 19.94%, the third 15.87%, and the fourth 10.07% (Table 5). The analyses excluded items with factor loadings below 0.4 [50].



The results show the cross-loading of two indicators of agricultural competitiveness (X2 and X9). Therefore, they were excluded from the analyses. After these indicators were excluded, the analysis exposed a three factor structure, which explained 67.08% of the variance; the first factor explained 29.45%, the second 23.45%, and the third 14.18% (Table 6).



The outcomes implied that one indicator of agricultural competitiveness (X5) loaded the first and second factors in a similar manner. Therefore, we decided to exclude them from further analyses. As a result, the analysis revealed satisfactory factor loadings for three factors, and the model alone explained 71.67% of the variances overall; the first factor explained 31.77%, the second 23.71%, and the third 16.19%. The first and third factors comprised two indicators each and the second factor comprised three indicators. Table 7 presents the detailed factor loadings.



The factor analysis reduced the set of ten parameters originally used to describe agricultural competitiveness to the three factors that determined the competitiveness of the agricultural sector to the highest extent. Given the above findings, it should be noted that the share of the EU’s agricultural output and the share of each member state in the EU’s exports of agricultural products (Factor 1) explain variations in the agricultural competitiveness within member states. Many scientific papers emphasise the significance of these determinants in the competitive position of individual member states. Commercial measures are usually analysed separately from non-commercial measures. The competitive advantages of agriculture to the extent of trade with reference to EU member states were evaluated by Jakšić et al. [51], Jarosz-Angowska et al. [14], and Rumankova et al. [52], among other authors. It is difficult to find a direct reference between the results of this study and those of other studies, although one may attempt to identify the factors of agricultural competitiveness. The most important determinants of competitiveness in the agricultural sector of the EU in relation to US agriculture were examined by Pawlak et al. [28], among other researchers. It was demonstrated that the main factors differentiating the level of competitiveness of the agricultural sector were the relationships between production factors and consequently the level of productivity. According to these authors, only countries such as Germany, the Netherlands, France, Denmark, and Belgium are capable of coping with the competitive pressure exerted by US agriculture. Ball et al. [46] compared the agricultural competitiveness in the USA and the EU and arrived at a similar conclusion. A broad analysis of the determinants of agricultural competitiveness was conducted by Latruffe [53], who divided them into a group of factors controlled by agricultural producers and a group of determinants beyond their control. Dimovski et al. [54], however, highlighted the significance of human resources in improving agricultural competitiveness. In contrast, Jambor and Babu [40] believe that the forces shaping agricultural competitiveness are complex and largely country-specific.




4. Conclusions


The need to monitor changes in the level of agricultural competitiveness of EU member states necessitates the development of an appropriate set of indicators to provide an unequivocal answer to the question of whether a country is improving its competitive position. The absence of a uniform framework for assessing this phenomenon led us to propose a synthetic measure for assessing changes in the agricultural competitiveness of EU member states over the past decade. The inclusion of a wide range of partial indicators and an analysis using a dynamic method resulted in a more comprehensive approach to the problem being assessed than using single measures, such as productivity or commercial measures. As a result, this study adds to the discussion on the competitiveness of the agricultural sector, allow for the fuller identification of concerns, and can support initiatives to enhance the competitive position of individual member states.



When answering the research questions formulated herein, it is important to note that the member states vary in terms of the competitiveness of their agricultural sector. From 2012 to 2021, the most competitive countries were Denmark, the Netherlands, and Belgium. Simultaneously, the rankings of agricultural competitiveness changed over the 10 years under review. The highest levels of improvement were recorded for Finland, Slovakia, and Ireland. However, differences are still explicit between old and new member states. None of the new member states of the EU were in the top ten for agricultural competitiveness. Many areas associated with agriculture in these countries require considerable improvement. The PCA identified the assessment parameters that are the most essential drivers of variances in agricultural competitiveness. Therefore, it appears that improving the competitive position of the farming sector by enhancing the level of these indicators is possible, especially for the so-called EU-13 countries featuring a relatively low level of factor productivity and having the potential to increase the production and export volumes of agricultural products. Increases in agricultural exports allow a country’s producers to expand their production while also accelerating the country’s economic growth.



The diversification of agriculture in EU member states and the relatively uniform framework for the impacts of CAP instruments on agriculture imply a need to influence agricultural competitiveness not only through EU measures but also through national policies. Our thorough analysis identified underperforming diagnostic indicators hindering competitiveness. As a result, it would be necessary to seek measures that would cause beneficial improvements in the agricultural sectors of specific member states. There is also a need to seek the right proportions of competitiveness in both economic and environmental terms.



This study was subject to certain methodological limitations that can set directions for future surveys. The latest available data on most of the specific indicators come from 2021, so at this stage it is impossible to determine what changes occurred from 2022 to 2023. An interesting line of research would be to include the COVID-19 pandemic period and the Ukraine–Russia war in the analysis. These conditions have certainly affected the agricultural competitiveness in EU member states. A second line of research should assess the impacts of new CAP assumptions, in line with the Green Deal, on agricultural competitiveness. This is a very difficult task that requires a thorough evaluation over the long term. In addition, it is reasonable to undertake competitiveness studies to assess the agricultural competitiveness in each member state by aggregating the competitiveness of their individual agricultural products.
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Figure 1. Ranking of EU member states by agricultural competitiveness from 2012 to 2021. 
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Table 1. Indicators selected for the analysis.






Table 1. Indicators selected for the analysis.





	Indicator Symbol
	Indicator Name (Unit of Measure)
	Stimulant/

Destimulant





	X1
	Share of the member state in the EU’s agricultural output (%) at constant prices (2010 = 100)
	S



	X2
	Land productivity (value of agricultural output per 1 ha of utilised agricultural area (UAA) (EUR/ha)
	S



	X3
	Labour productivity (GVA per 1 Annual Work Unit (AWU) (EUR/AWU)
	S



	X4
	Number of workers per 100 ha of UAA (AWU/100 ha)
	D



	X5
	Capital productivity (value of agricultural output/cost of intermediate consumption) (EUR)
	S



	X6
	Area under organic farming (% of UAA)
	S



	X7
	Percentage of agricultural workers (%)
	D



	X8
	Share of the country in the EU’s exports of products from group 0 according to SITC classification for food and live animals (%) (intra and extra)
	S



	X9
	Agricultural entrepreneurial income compared to average wages in the whole economy (based on EUR/hour worked)
	S



	X10
	Ratio: Farmers < 35 years old/farmers > 55 years old
	S










 





Table 2. Basic descriptive statistics of the analysed diagnostic variables.
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Symbol of the Variable

	
M

	
SD

	
Me

	
Min.

	
Max.

	
S.

	
ACV






	
2012




	
X1

	
3.70

	
5.20

	
1.77

	
0.03

	
20.00

	
1.97

	
140.39%




	
X2

	
2723.77

	
2902.98

	
1712.31

	
576.44

	
13,284.80

	
2.57

	
106.58%




	
X3

	
18,381.89

	
17,108.52

	
12,669.98

	
2925.65

	
64,399.54

	
1.58

	
93.07%




	
X4

	
7.99

	
8.27

	
4.59

	
1.97

	
42.45

	
3.04

	
103.49%




	
X5

	
1.56

	
0.27

	
1.55

	
1.05

	
2.21

	
0.64

	
17.45%




	
X6

	
6.61

	
4.80

	
5.51

	
0.32

	
18.62

	
0.92

	
72.61%




	
X7

	
6.69

	
6.52

	
4.20

	
1.00

	
30.60

	
2.26

	
97.51%




	
X8

	
3.70

	
5.01

	
1.19

	
0.06

	
17.28

	
1.70

	
135.37%




	
X9

	
71.33

	
48.52

	
59.73

	
16.22

	
242.86

	
2.37

	
68.03%




	
X10

	
0.15

	
0.11

	
0.12

	
0.04

	
0.52

	
2.08

	
70.67%




	
2021




	
X1

	
3.70

	
4.92

	
1.82

	
0.03

	
17.77

	
1.76

	
132.84%




	
X2

	
2986.86

	
3007.90

	
1980.43

	
653.94

	
14,398.07

	
2.63

	
100.70%




	
X3

	
26,547.78

	
30,412.12

	
15,888.81

	
5109.09

	
141,006.92

	
2.65

	
114.56%




	
X4

	
7.15

	
9.47

	
3.82

	
1.71

	
50.33

	
3.93

	
132.39%




	
X5

	
1.60

	
0.26

	
1.57

	
1.18

	
2.25

	
0.80

	
15.95%




	
X6

	
10.62

	
6.63

	
9.67

	
0.61

	
25.69

	
0.56

	
62.43%




	
X7

	
5.12

	
4.73

	
3.40

	
0.80

	
21.40

	
2.16

	
92.41%




	
X8

	
3.70

	
4.80

	
1.42

	
0.06

	
17.21

	
1.59

	
129.54%




	
X9

	
76.28

	
44.21

	
68.17

	
14.70

	
193.59

	
1.11

	
57.95%




	
X10

	
0.14

	
0.09

	
0.11

	
0.03

	
0.41

	
1.35

	
62.64%




	
Average for 2012–2021




	
X1

	
3.70

	
5.03

	
1.80

	
0.03

	
18.93

	
1.86

	
135.68%




	
X2

	
2874.78

	
2953.67

	
1860.02

	
624.76

	
13,968.23

	
2.64

	
102.74%




	
X3

	
22,665.94

	
22,183.89

	
13,875.77

	
4981.98

	
92,773.72

	
1.94

	
97.87%




	
X4

	
7.53

	
8.51

	
4.55

	
1.96

	
44.67

	
3.45

	
113.14%




	
X5

	
1.61

	
0.26

	
1.59

	
1.20

	
2.22

	
0.70

	
16.04%




	
X6

	
8.25

	
5.58

	
7.26

	
0.36

	
22.21

	
0.91

	
67.65%




	
X7

	
5.84

	
5.50

	
3.77

	
0.88

	
25.23

	
2.20

	
94.13%




	
X8

	
3.70

	
4.94

	
1.22

	
0.07

	
17.59

	
1.68

	
133.46%




	
X9

	
68.27

	
37.61

	
57.14

	
19.25

	
177.94

	
1.54

	
55.09%




	
X10

	
0.14

	
0.09

	
0.11

	
0.03

	
0.41

	
1.73

	
64.21%








Statistics symbols: M—mean; SD—standard deviation; Min.—minimum; Me—median; Max.—maximum; Sk.—skewness; ACV—adjusted coefficient of variation.













 





Table 3. Synthetic measure (Wi) values of agricultural competitiveness of individual EU member states, including their ranks in 2012 and 2021.
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Ranking

	
2012

	
2021

	
Up/Down in the Ranking Compared with 2012




	
Country

	
Wi

	
Country

	
Wi

	






	
1

	
The Netherlands

	
1.00

	
Denmark

	
1.00

	
+1




	
2

	
Denmark

	
0.88

	
Belgium

	
0.67

	
+1




	
3

	
Belgium

	
0.64

	
The Netherlands

	
0.55

	
−2




	
4

	
France

	
0.44

	
Germany

	
0.23

	
+1




	
5

	
Germany

	
0.41

	
France

	
0.23

	
−1




	
6

	
Luxembourg

	
0.35

	
Luxembourg

	
0.22

	
=




	
7

	
Sweden

	
0.33

	
Spain

	
0.20

	
+2




	
8

	
Italy

	
0.32

	
Finland

	
0.17

	
+6




	
9

	
Spain

	
0.30

	
Sweden

	
0.17

	
−2




	
10

	
Austria

	
0.28

	
Italy

	
0.15

	
−2




	
11

	
Cyprus

	
0.25

	
Austria

	
0.15

	
−1




	
12

	
Malta

	
0.24

	
Cyprus

	
0.10

	
−1




	
13

	
Greece

	
0.17

	
Greece

	
0.08

	
=




	
14

	
Finland

	
0.17

	
Ireland

	
0.08

	
+4




	
15

	
Estonia

	
0.14

	
Czechia

	
0.07

	
+1




	
16

	
Czechia

	
0.10

	
Malta

	
0.07

	
−4




	
17

	
Portugal

	
0.09

	
Portugal

	
0.06

	
=




	
18

	
Ireland

	
0.09

	
Lithuania

	
0.04

	
+1




	
19

	
Lithuania

	
0.07

	
Slovakia

	
0.03

	
+5




	
20

	
Croatia

	
0.05

	
Croatia

	
0.02

	
=




	
21

	
Slovenia

	
0.04

	
Hungary

	
0.02

	
+1




	
22

	
Hungary

	
0.03

	
Estonia

	
0.02

	
−7




	
23

	
Poland

	
0.03

	
Bulgaria

	
0.01

	
+4




	
24

	
Slovakia

	
0.02

	
Romania

	
0.01

	
+1




	
25

	
Romania

	
0.01

	
Poland

	
<0.01

	
−2




	
26

	
Latvia

	
<0.01

	
Latvia

	
<0.01

	
=




	
27

	
Bulgaria

	
0.00

	
Slovenia

	
0.00

	
−6











 





Table 4. List of partial indicators with non-average values in 2021.
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	Country
	Indicators





	Austria
	X1, X2, X3, X8, X9



	Belgium
	X1, X6, X9



	Bulgaria
	X1, X2, X3, X6, X7, X8



	Croatia
	X1, X2, X3, X6, X7, X8, X9



	Cyprus
	X1, X3, X6, X8



	Czechia
	X1, X2, X3, X8



	Denmark
	X1, X8, X9
