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Abstract

:

The aim of the paper is to recognize the level of employment and gross value added (GVA) in agriculture in relation to the other sectors of the European Union economy. The following research tasks were formulated: analysis of employment levels and GVA in the sectors of economy in 2000 and 2018 as well as the relationship between employment and GVA, assessment of GVA per 1 person employed in the investigated sectors and its changes in the analysed years, and assessment of the scale of surplus employment in agriculture assuming that GVA per 1 person employed in this sector would be equal to the average level reached in the industry and the services sectors. Comparative analysis and the deduction method were used in the study. Correlation coefficients between the level of employment in individual sectors and GVA per 1 person employed in the time series covering the years 2000–2008 were also calculated. A new measure of the “goal” of employment reduction in agriculture has been proposed, related to the measurement of the distance between agriculture and other sectors in terms of GVA generated per 1 employed—the Excess Employment Rate In The Agricultural Sector (EERAS). The research was based on EUROSTAT data from the years of 2000 and 2018. The process of changes in the sectoral structure of employment will probably be determined by the growth rate of demand for services, structural adjustment referring to matching the characteristics of the agricultural population to the demand for labour force in the services sector and the pace of structural transformations in rural areas. Rationalisation of employment levels in agriculture promotes improvement of its economic and social sustainability. Instruments based on financial transfers from nonagricultural sectors to agriculture should play a secondary role, since they are a burden to more efficient sectors, and in the long term, they may hinder reduction of employment in agriculture. However, due to the inevitable differences in productivity observed between agriculture and the nonagricultural sectors, at a technologically, economically, ecologically and socially justified level of employment in agriculture, transfers of the surplus generated in the secondary and tertiary sectors need at least to reduce, if not eliminate, economic consequences of these differences.
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1. Introduction


Utilisation and allocation of inputs is a major problem in economics. Its essence was presented in a universal and comprehensive manner by Adam Smith [1]: “As every individual, therefore, endeavours as much as he can both to employ his capital in the support of domestic industry, and so to direct that industry that its produce may be of the greatest value; every individual necessarily labours to render the annual revenue of the society as great as he can. He generally, indeed, neither intends to promote the public interest, nor knows how much he is promoting it.” Without these words by Smith, it may be difficult to imagine not only the development of classical economics, but first of all, schools of thought constructed in opposition to it. Utilisation of inputs as associated with the public good is a fundamental issue in the generation of wealth of nations, with differences between the economic schools concerning not only this ultimate goal, i.e., the best possible utilisation of these inputs and general welfare, but also the paths and methods used to reach this goal. Also, the concept of sustainable development generally is in line with this approach, although it also comprises the concept of economic degrowth. Nevertheless, if we assume a justification to this concept to consist in the protection of natural resources and environmental governance on the global scale, it may be concluded that even the concept of economic degrowth does not contradict the line of thought presented by Adam Smith, provided the global point of reference and an adequately long period of analysis are adopted [2,3,4].



Among all inputs, land is the most constant and least adaptable to changing economic conditions. This is because land may not be transferred to another location, its productivity may not be rapidly increased and the manner of its utilisation may not be modified indefinitely. This is compounded by the fact that, apart from the primary function served in the food production process, it also serves natural and cultural functions [5]. The other inputs are much more flexible and mobile. At present, we observe rapid capital flows, not only within national economies, but also on the international scale, striving to reach the highest rate of return from investments [6,7,8]. Labour resources and the related human capital are less mobile than financial capital, but also are partly flexible in relation to changes in demand on the market (in this case, particularly the labour market), moving first towards employment and secondly towards maximisation of benefits (both financial and nonfinancial) from labour [9,10]. It needs to be stressed here that, in practice, nonfinancial (nonwage) benefits at the aggregate scale may not be attained without wage benefits. Financial safety of households, personal development, caring for personal health and welfare, personal education or education for one’s children, leisure and recreation are related with the disposable income of the worker’s household. If it is impossible to obtain a “fair” income from one’s productivity, the only solution would be to supplement this income through redistribution or to change jobs [11].



According to the three-sector model, within the national economy of every country, we may distinguish the primary sector including agriculture, the secondary sector such as industry and the tertiary sector (services) [12,13,14]. It is assumed that the contribution of each of these sectors to GDP and the employment structure indicates the level of economic development of a given country and has a significant impact on its modernity and competitiveness, and consequently to a considerable extent also affluence and the standard of living of the population. Economic development and human progress first lead to a decreased role of agriculture (as the primary sector), replaced by the increasing role of industry (the secondary sector), followed by a reduced role of agriculture and industry caused by the growing importance of the services sector, i.e., the tertiary sector [15]. This is justified, among other things, by the higher labour and capital productivity in industry and services, but it is also a consequence of changes in social attitudes [16,17] such as the evolution from homo oeconomicus to homo sustinens [18,19,20]. In the case of land, productivity increases at a slower rate than the productivity of labour and capital outside agriculture. Through an appropriate identification of the course of this process, the information gap between the supply and demand sides of the labour market may be reduced. This will facilitate rational decisions made by participants in the labour market but may also prove helpful for entities determining the economic policy, particularly the labour market and agricultural policies. It may prove useful, especially to estimate the scale of excess employment in the agricultural sector of individual countries, as well as differences between them in this respect.



Thus, it is advisable to provide a picture of the employment levels in individual sectors of the economy and the value added they generate, which, in the opinion of the author, should be the first (i.e., particularly before financial transfers) source of earnings for labour, especially in such a specific sector as agriculture. Thus, the aim of the paper is to recognize the level of employment and gross value added in agriculture in relation to the other sectors of the European Union economy. The following research tasks were formulated:




	
analysis of employment levels and GVA in the sectors of the economy in 2000 and 2018 as well as the relationship between employment and GVA;



	
assessment of GVA per 1 person employed in the investigated sectors and its changes in the analysed years;



	
assessment of the scale of surplus employment in agriculture, assuming that GVA per 1 person employed in this sector would be equal to the average level reached in the secondary and tertiary sectors.








Analyses were conducted on aggregates composed of the EU-17 (Belgium, Denmark, Germany, Ireland, Greece, Spain, France, Italy, Cyprus, Luxembourg, Malta, Netherlands, Austria, Portugal, Finland, Sweden and the United Kingdom) and EU-11 (Bulgaria, Czechia, Estonia, Croatia, Latvia, Lithuania, Hungary, Poland, Romania, Slovenia and Slovakia) countries as well as individual countries belonging to these aggregates. The considerations presented in the paper are an expansion of the author’s works from 2016 and 2018 [21,22,23,24,25], regarding GVA in the sectors of the economy and excessive employment (hidden unemployment) in agriculture. The research falls into discussion on the development and territorial cohesion of rural areas of the European Union and promoting sustainable agriculture [26,27,28,29,30,31,32,33,34,35,36,37,38,39,40]. A new measure of the “goal” of employment reduction in agriculture has been proposed, related to the measurement of the distance between agriculture and other sectors in terms of GVA generated per 1 employed—the Excess Employment Rate In The Agricultural Sector (EERAS). In addition to the informative value, due to its synthetic form, it can be valuable for future analyses including econometric modelling of the phenomena described in the article.




2. Background and Literature Review


The research problem presented in the Introduction may be considered within three parallel aspects. Firstly, allocation of labour resources in sectors characterised by higher productivity contributes to economic growth and increased national wealth. Secondly, efficient allocation processes reduce imperfection of information for participants in the labour market, promote rational decisions on the labour supply and demand, reduce search costs related to labour supply and demand, while this may indirectly limit the intensity of adverse phenomena on this market (cf. 40). Thirdly, the intersectoral optimisation of employment facilitates social and economic convergence of agriculture [15]. If labour resources engaged in this sector are excessive from the technological point of view (some persons employed may cease working with no deterioration of the production volume and quality) or from the economic point of view (low income per 1 person employed, resulting from low productivity of the sector), then the “release” of this surplus outside agriculture will be beneficial in terms of both economic and social convergence.



Optimisation of the employment level ensuring the highest possible efficiency is beneficial to all participants in the labour market. According to the assumptions of the Pigou effect theory, workers aim to equalise the utility value of wages with marginal nuisance of work. In turn, employers aim at equalising the actual wage rate with marginal productivity of labour [41]. These assumptions determine changes in the supply of labour as an increasing function of actual wages and in the demand for labour as a decreasing function of actual wages [42]. The mutual impact of these opposing forces results in the establishment of the equilibrium wage at specific levels of employment and unemployment [43,44,45,46,47,48]. Processes leading to the establishment of this equilibrium may affect the entire economy, but they are specific also to its selected elements. They act on flows of labour between employment, unemployment and occupational inactivity [49], on flows within the employment level in individual countries or regions as well as international flows of labour towards greater efficiency and higher wages [50,51]. In this sense, labour resources behave similarly to capital resources. The described processes take place also between the sectors of the economy. Search for a better, more effective allocation has to lead to transfers of labour resources to sectors of higher efficiency than in the initial situation. In the case of intersectoral flows, we may hardly talk of losses for the sectors, in which employment is reduced. In contrast to international allocation, an increase in employment in more efficient sectors at the expense of less efficient sectors brings benefits to the entire national economy and, as a consequence, also sectors “releasing” labour force. More efficient sectors thanks to a growth in employment may increase the volume of generated GVA, while less efficient sectors thanks to a reduction in employment decrease labour costs and experience an incentive to implement technological and organisational rationalisation of their operations.



A greater productivity of the industry and services sectors means that labour and capital engaged there generate a greater value added than in agriculture, thus reduced employment in agriculture to benefit these sectors stimulates growth and development processes in the entire national economy [22]. If a part of labour resources is not efficiently utilised, from the point of view of production capacity of the economy, this part may be treated as unemployed, although this unemployment is not indicated in statistics (hidden unemployment) [25]. Allocation of labour resources towards more efficient sectors of the economy through a reduction of hidden unemployment leads to a rationalisation of both the employment rate and unemployment rate. Thanks to the generally beneficial impact on the economy, it also results (in the case of unemployment exceeding the natural level) in the approximation of the unemployment level to its natural rate, and this, in turn, according to the Okun law [52,53,54,55], reduces the gap between the actual and the potential product. The actual unemployment rate typically progresses to the level of equilibrium unemployment (natural unemployment), irrespective of the type of definition employed—in the case of the cited Okun law, the closest approximation will be provided by the Non-Accelerating Inflation Rate of Capacity Utilization (NAIRCU). However, over the long period, also the equilibrium unemployment rate may follow the actual unemployment rate [49,56,57]. Thus, if optimisation processes for the allocation of labour resources last sufficiently long to be considered the Keynesian “long period,” the level of natural unemployment will also decrease. This, in turn, will facilitate further optimisation in the utilisation of the labour input (as well as capital), an increase in GVA generated in the economy and a reduction of actual unemployment.



The intersectoral optimisation of allocation of labour resources is important also in view of the paradigm to strive towards sustainable development. The concept of sustainable development in relation to agriculture covers three aspects: economic, social and environmental [23,24,58]. Experiences of developing countries indicate that elimination of any of the sustainability aspects in the long run leads to the generation of excessive costs in all the three abovementioned spheres and to a deficiency of agriculture as a sector responsible for food production. Sustainability is observed only when agricultural production utilises capital, labour and environmental resources in a manner optimal from the point of both the present and the future [59]. Excessive employment prevents realisation of economic sustainability goals and hinders efforts to reach social objectives, while it fails to preserve undeteriorated environmental resources [23]. The relatively low efficiency in the utilisation of the labour input in relation to the secondary and tertiary sectors is reflected in the level of agricultural income in the EU countries. Studies conducted by Zawalińska et al. [60] indicated that, in the years 2000–2013, agricultural income was growing in absolute terms together with economic development, while it was decreasing in the GDP structure, whereas the increase in agricultural income in absolute terms resulted partly from Common Agricultural Policy (CAP) subsidies and direct payments. This means that, despite positive changes in productivity of agriculture, the productivity of inputs was increasing faster in industry and services [61]. Moreover, within agriculture this phenomenon was also diversified, with positive changes in employment and efficiency as well as agricultural income being slower in smaller farms [62,63,64]. This problem was also observed earlier, and its causes were different in the socialist and capitalist countries. Czyżewski [65] reported that the disparity in the socialist economy was caused by the efforts to ensure low costs of living for workers in the socialist economy, necessary to support industrialisation at low economic efficiency of labour in the socialist industry sector. Since it was impossible to provide adequate wages to workers, low and regulated food prices were enforced. It may be assumed that this was the case in all the former Council for Mutual Economic Assistance countries. In contrast, in capitalist countries, such a disparity resulted (similarly as it is at present) from the lower productivity of inputs in agriculture compared to the secondary and tertiary sectors (i.e., industry and services). Reduction of the income disparity for farmers is a necessary element in the attempts to reach the Pareto sustainable agriculture [24,58], since it constitutes an element in the economic dimension of this process, while indirectly (due to the effect of higher incomes on the quality and standard of living in rural areas) it also modifies its social aspect. However, sustainability in the economic sense may not be observed if the principle that (primarily) input productivity finances earnings is not respected [22]. Thus, in reference to agriculture, it seems justified to search for the potential to finance incomes of people employed in this sector first from its productivity, and only subsequently transfers of resources earned by the other sectors may be considered. In view of the limited potential described in literature to increase the surplus generated by agriculture, the method to minimise income disparity of farmers is first of all to reduce employment in the agricultural sector, particularly in the countries with the highest share of employment in agriculture in the total workforce employed in the national economy, and to further optimise the production structure as well as the utilisation of land and capital resources [21].



Excessive employment hinders an increase in labour productivity in agriculture [66], particularly in view of the limitations imposed by the natural environment, as well as market and institutional barriers, while it also prevents the attainment of economic sustainability in agriculture [23]. At the limited potential to reach an increase in agricultural production and its profitability, to a considerable extent this parameter determines the level of farmers’ income, since it determines the number of people, between whom the income from agricultural production will be divided. Excessive resources of labour in agriculture discourage any efforts to modernise the production process, since investments or use of services are frequently economically less attractive compared to the utilisation of the cheap (low-paid) labour resources, particularly if it is the labour of the farmers with the assistance of their family members, whereas increasing its input does not lead to changes in the actual costs incurred [15]. The number of individuals in the farmer’s household is relatively stable, and the actual participation of some or all the household members in the production process does not change the fact that the total income resources from the farm are divided between the household members, or the number of people, between which this income needs to be divided. Obviously, this is a conservative—and in the long run irrational—farm management strategy; its adoption may result from a lack of knowledge, qualifications, capital or no opportunities to gain employment outside the farm. Moreover, it may be assumed that, as it was described by Rembisz [67] and Góral and Rembisz [68], due to financial transfers within the CAP the overestimation of labour wages in agriculture in relation to its productivity slows down the release of excess employment resources from agriculture, and in the long run, preserves the structural foundations for the income disparity of farmers compared to the workforce employed outside agriculture (even if over a short time period it may reduce this disparity) [21]. As it was reported by Guth et al. [69] based on a study conducted on data from the years 2005–2015 concerning all the EU countries, thanks to the CAP support, the average income of farms became comparable to the average level of income outside agriculture, which indicates an advantageous effect of the CAP on the economic stability of the agricultural sector. At the same time, those authors observed that the distribution of this financial support promotes the greatest farms, thus increasing income differences within the agricultural sector. As a result, the CAP was not an effective instrument to equalise income levels within the agricultural sector and thus failed to equalise it in the social aspect. However, Czyżewski et al. [70] indicated a positive impact of the CAP on income and the level of sustainability in agriculture, consisting in the disappearance of the Agricultural Treadmill effect proposed by Cochrane [71] in the EU-15 since 1995. Those researchers explained it by the separation of subsidies from production in combination with the support for rural development and provision of public goods. They indicated that the value added for agriculture may be increased not only thanks to greater production, but also greater value added. Nevertheless, it needs to be stressed here that the deepening income inequality within the agricultural sector and the antimotivational effect of subsidies [21] is inconsistent with the paradigm of sustainability to be reached not only in social, but also economic terms.



What is the optimal level of employment in agriculture? From the technological point of view, it is the level which ensures the best utilisation of existing resources and inputs while respecting environmental governance and safety of produced food. From the economic point of view, it is the level which guarantees maximisation of surplus produced in enterprises of the agricultural sector, particularly farms. From the social point of view, it is the level which, after division of GVA generated by agriculture between all the employed in this sector, gives GVA per 1 person employed comparable to those employed in the industry and the services sector. Obviously, in view of the existing limitations, the level of employment ensuring parity income at the level of that in the industry and the services sector may be, at least in the medium and short time perspective, only an artefact. Its utility is similar to that of the full employment concept, i.e., the state to which we need to strive to attain, while being fully aware that probably it will not be reached. However, it is of great importance and value to establish an objective as well as monitor and stimulate the course of the processes which would let the economies approach this hypothetical state.




3. Materials and Methods


In order to attain the proposed aim, both comparative analysis and the deduction method were applied. For this purpose, EUROSTAT data [72] concerning employment and gross value added (GVA) generated by agriculture, industry and services in the EU countries and literature on the subject were used. Employment is given as the total number of people employed in individual sectors of the economy, while GVA was expressed in constant prices of 2018. In order to present changes in the situation within a possibly long period, the analysis was conducted based on data from 2000 and 2018. Based on the list and comparison of information concerning the share of agriculture in the employment structure and in the generation of GVA, the study will present the nature and causes of differences observed in this respect between individual EU countries as well as changes observed between the years of analyses. The analysis of GVA per 1 person employed in agriculture compared to GVA per 1 person employed in industry and services provides a certain image of the distance between the agricultural population and the nonagricultural population in terms of the economic productivity of labour, which, to a considerable extent, determines the potential to reduce income disparity between farmers and individuals working outside agriculture. Assuming that natural economic processes lead to the best use of labour resources, based on changes in the level of employment and GVA in the analysed period, the course of transformation processes in the employment structure in the future in the aspect of the division of labour outflow from agriculture to industry and services was considered. The Pearson correlation coefficients between the level of employment in individual sectors and GVA per 1 person employed in the time series covering the years 2000–2008 were also calculated. Moreover, the volume surplus employment in agriculture was also estimated for individual investigated countries assuming that GVA per 1 person employed in this sector needs to be equal to the value of GVA in the industry and the services sectors (jointly). For this purpose, a novel original measure developed by the author was proposed, i.e., Excess Employment Rate In The Agricultural Sector (EERAS), defined as the percentage of excess employment in agriculture in relation to the actual level:


  E E R A S =   G V A a : G V A p   E a i   × 100 %  



(1)




where:



EERAS—Excess Employment Rate In The Agricultural Sector;



GVAa—GVA in agriculture in the national economy of the investigated country;



GVAp—GVA per 1 employed person in the industry and the services sectors (GVA parities);



Eai—number of persons employed in agriculture in the initial state in the national economy of the investigated country.



The suggested index can be used for comparisons between various countries and aggregates of countries. In the present study, depending on the reference point, the following variants of this index were adopted:




	
Excess Employment Rate In The Agricultural Sector by country (EERASc),



where: GVAp refers to GVA per 1 employed person in the industry and the services sectors in the national economy of the investigated country;



	
Excess Employment Rate In The Agricultural Sector compared to EU-17 (EERAS-EU17), facilitating a comparison to the average GVA level per 1 person employed outside agriculture in the most developed EU countries,



where: GVAp refers to GVA per 1 employed person in the industry and the services sectors in the EU-17 economy;



	
Excess Employment Rate In The Agricultural Sector compared to EU-11 (EERAS-EU11), facilitating a comparison to the average GVA level per 1 person employed outside agriculture in the group of the former socialist countries currently being EU members,



where: GVAp refers to GVA per 1 employed person in the industry and the services sectors in the EU-11 economy.








In order to illustrate the scale of intersectoral substitutions in employment for each of the investigated EERAS variants, the target share of agriculture in the sector structure of employment was also calculated. In order to provide a possible full picture of the analysed phenomena, the same time frame was adopted for all the investigated countries, despite the fact that some of the countries became EU members during the period of analysis, while the United Kingdom decided to leave the EU. In view of the limited availability of data for Croatia, Greece and the United Kingdom, the latest available data from the EUROSTAT database were used, i.e., data for 2017.




4. Results and Discussion


Table 1 presents the structure of employment in individual sectors of the economy in the EU countries in 2000 and 2018 and shows changes in the share of individual sectors between 2000 and 2018. It may be observed that, in all the investigated countries, the share of agriculture in the structure of employment was reduced in the analysed period, which was most evident among the countries with the highest share of employment in agriculture. Modernisation of agriculture and the aggregation of land resulting in a lower actual demand for labour, financed to a considerable extent by the CAP funds and structural EU programmes, additionally stimulated processes of releasing labour resources from private farms [14]. At the same time, two phenomena were observed: absorption of labour resources released from agriculture by nonagricultural sectors and—through capitalisation as well as technological change and organisational progress—the lack for justification for excessive employment in farms [21].



In the analysed years, the share of employment in industry also decreased markedly (except for Poland and Romania), while in all the investigated countries, the share of the tertiary (services) sector increased (Table 1). Thus, it may be assumed (excluding the effect of demographic factors) that the workforce released from agriculture was first of all absorbed by the services sector. Among the analysed countries, the highest share of employment in agriculture in the total number of employed in the national economy in 2018 was recorded in the group of former socialist countries: Romania, Bulgaria, Poland, Latvia, Lithuania and Croatia, while among the EU-15 countries in Greece and Portugal. The lowest share of people employed in agriculture was reported in countries of Western Europe with strong economies, i.e., Luxemburg, Belgium, Germany, Malta and Sweden. The countries with a low share of agriculture in the employment structure are represented by such Central and Eastern European Countries (CEECs) as Slovakia, Czechia and Estonia. Already,, this observation indicates that in the modification of the sectoral employment structure a role is played first of all by the level of economic development (which is consistent with the assumptions of the three-sector model), but it is also affected by historical factors. The abovementioned CEECs have a greater share of industry in the structure of employment than in the countries of Western Europe. To a considerable extent, this is caused by the drive to increase the share of industry in the socialist countries, and simultaneously the effectiveness of collectivisation and nationalisation of agriculture leading to the aggregation of agricultural land. The former socialist countries with a high share of agriculture in the sectoral employment structure, i.e., Romania, Bulgaria, Poland, Slovenia and Hungary, at the same time have a comparable share of employment in industry (higher than in Western European countries), while “surplus” of employment in agriculture observed in relation to the EU average roughly corresponds there to the “deficit” of employment in the services sector. In the group of the most developed EU-17 countries the average employment in agriculture in 2000 was 7.7%, while in 2018 it was 4.2% total number of employed, whereas in the group of former socialist states it was 22.2% and 10.6%, respectively (Table 1). GVA generated by this sector accounted for 2.0% and 1.5% in the EU-17 and 6.2% and 3.1% in the EU-11 (Table 2). The share of the industry sector in the employment structure in the EU-17 was 19.7% in 2000 and decreased to 15.4% in 2018, whereas in the EU-11 it amounted to 24.7% and decreased to 23.2%. At the same time, GVA generated by that sector in the EU-17 accounted for 26.1% total volume in 2000 and 18.4% in 2018, while in the EU-11 it was 26.1% and 25.2%, respectively. The share of the services sector in the employment structure in the EU-17 was 76.5% in 2000 and it increased to 81.9%, whereas in the EU-11 it was 53.1% and it increased to 66.2%. During that period, GVA in the EU-17 generated in the tertiary sector in the EU-17 increased from 76.3% to 80.1%, while in the EU-11 it was from 67.7% to 71.7%, respectively.



Interesting observations may be made also when analysing changes in the volume of employment and GVA in individual countries (Table 3). In the analysed years, total employment increased in the EU-17 by 13.1%, while in the EU-11—by 4.0%. GVA increased by 12.2% and 55.1%, respectively, which indicates a more rapid increase in the labour productivity in the EU-11 countries. This was the effect of primarily the much lower labour efficiency in the EU-11 at the initial state and a considerable burden for the EU-17 economic effects with the negative increase in GVA in the United Kingdom and Greece, which most dramatically suffered the consequences of the 2007–2008 economic crisis. Completion of the political and economic transformation processes in the former socialist countries, rationalisation of employment in agriculture and the industry, foreign investments and development of the services sector promoted economic development and modernisation of production, while they also stimulated an increase in GVA. It also needs to be remembered that it is a relative increment, which in the case of EU-11 has a much lower value basis than in the EU-17. Regularities observed between the EU-17 and EU-11 aggregates do not reflect the complexity of the situation within these aggregates. In the case of the EU-17, the effect of changes in GVA in agriculture on the total GVA volume in individual countries was negative, except for Austria, where GVA in agriculture increased slightly (2.3%). The industry sector also influenced a resulting decrease in GVA, except for Ireland, Portugal, Germany and Austria (increments in GVA of 201.4%, 34.7%, 19.1% and 3.0%). In the other countries (except for the UK, in which a reduction in GVA was recorded in all the sectors), the greatest positive effect on the overall increment in GVA was observed for the services sector. All the investigated EU-17 countries in the investigated period recorded an increase in employment in the tertiary sector (apart from the relatively small deviations from the point of view of the EU-17 aggregates in the case of agriculture in the United Kingdom and Malta), reduction of employment in agriculture and the industry sector. In the EU-11 countries, in the years of analysis, employment in agriculture decreased, and it was also reduced in the industry sector (apart from Czechia and Slovakia), whereas it increased in the tertiary sector. In contrast to the EU-17, in some EU-11 countries GVA in agriculture increased markedly. This increase was the greatest in Slovakia (286.5%), followed by Estonia (66.0%), Czechia (52.1%) and Lithuania (28.5%). A lower increase was also recorded in Poland (12.2%). Except for Romania, in all the EU-11 countries, GVA in the industry sector increased (from 6.0% to 153%). In the case of the services sector, no countries recorded a negative increase. The lowest growth was reported in Romania (16.3%), while it was highest in Lithuania (167.9%). The increase in GVA in agriculture recorded in some countries resulted mainly from its modernisation as well as opening of the Western European markets following their accession to the EU. Development of industry and an increase in the GVA generated by that sector resulted from the transformations in the 1990s. The increase in GVA in the tertiary sector in the EU-11 countries is consistent with the regularities typical of highly developed countries. On the one hand, it is related with increased affluence of their inhabitants, while on the other hand, it is an element of modernisation processes in their economies (also thanks to the participation of the services sector in manufacturing processes in the industry and in agriculture) [15].



The reduction of the share of agriculture in the total volume of GVA was most evident in the countries with the highest share of employment in agriculture, in which this employment decreased in the investigated period (particularly in Bulgaria and Romania). However, these two phenomena may not be linked directly. A decrease in the share of agriculture in the structure of gross value added primarily resulted from the increase in the GVA in the services and industry sectors. Thus, the foundations were of nonagricultural nature, similarly to more economically developed countries (Table 2). Indirectly, a certain role may have been played by increased employment outside agriculture; however, changes in the sectoral GVA generation structure were primarily modified by the differing growth rates for input productivities in individual sectors. It also needs to be stressed here that the countries with a high level of employment in agriculture were characterised by lower GVA levels for the entire economy than the other countries. Thus, it may be assumed that GVA not generated by “excess” employment in agriculture simply does not exist. From this point of view, the volume of employment in agriculture corresponding to the “lost” GVA is roughly equivalent to the level of the inefficient surplus employment in the agricultural sector, also referred to as hidden unemployment [73]. It may also be stated that except for Ireland, Greece, Poland and Bulgaria, in all the countries the share of industry in the GVA structure also decreased. This is consistent with the assumptions of the three-sector model and may indicate the services sector as the future source for an increase in the GVA volume in the economy.



If we assume that the processes of labour force allocation progress towards greater efficiency, the potential to increase GVA in agriculture is diminishing also in the EU-11 countries and the increase in GVA generated in the secondary sector in almost all the investigated countries is not accompanied by an increase in employment, then it may be expected that, similarly, as in the years 2000–2018 (Table 1), further changes in the sectoral employment structure will progress “neglecting” the classical three-sector model, while the population released from agriculture will be absorbed mainly by the services sector. According to the sector theory [15,74], this is characteristic and natural in developing and modern economies. This process will probably be determined by the growth rate in the demand for services, structural adaptation concerning adjustment of characteristics of the agricultural population to the demand for workforce [73] in the services sector (qualifications, mobility, wage-related factors in combination with costs of nonagricultural employment), as well as the rate of structural transformations in rural areas (modernisation of production processes and consolidation of the ownership structure and agricultural land use). Migration of labour force from the Eastern Bloc countries and Ukraine are also of great importance [75]. To date it may not be established how these processes will be affected by the economic slowdown after 2019, caused by the COVID-19 pandemic.



As it was mentioned earlier, among the many causes determining the direction of transformations in the sectoral employment structure, an important role is played by the efficiency of utilisation of inputs involved. Table 4 presents annual GVA per 1 person employed in 2018 and its changes in relation to 2000. The very large distance in terms of GVA values per 1 person employed in the industry and services sectors between the EU-17 countries and the former socialist countries is striking here. This advantage is particularly evident in the case of Ireland, which has based the development of industry on modern technologies [76], and Luxemburg with a high share of financial services (i.e., the quaternary sector) [77]. In the case of agriculture, the differences are smaller, although still noticeable. This may result from the abovementioned limitations connected with natural conditions, technologies and institutional aspects, in view of which the basis for this index, i.e., the number of persons employed, gains in importance. Countries with a high level of employment in agriculture, particularly Romania, Bulgaria and Poland, have the lowest GVA values per 1 person employed, despite the high share of agriculture in GVA (particularly in the case of Romania and Bulgaria). In 2018, the EU-17 countries were characterised by GVA per 1 person employed in the national economy amounting to 69.4 thousand Euro, compared to only 26.1 thousand Euro (i.e., 37.6% of the EU-17 level) for the EU-11 countries. Among the investigated sectors, the greatest differences in this respect were found in agriculture, in which this index for the EU-17 amounted to 38.4 thousand Euro, while for the EU-11 it was 7.6 thousand Euro (19.8% of the EU-17 level). In the case of the industry and the services, the values in the EU-17 were also much higher than in the EU-11 (82.9 thousand Euro and 28.3 thousand Euro, as well as 67.9 thousand Euro and 28.3 thousand Euro); however, the relationship between GVA per 1 person employed in the EU-17 and in the EU-11 was not as high as in the case of the services sector (GVA in the secondary sector in the EU-11 accounted for 34.1% GVA in the EU-17, while for the tertiary sector it was 41.7% GVA in the EU-17). In the years of the analyses, the differences between the EU-17 and the EU-11 in terms of this index were decreasing due to the much faster increase in its value in the EU-11. The increase in GVA per 1 person employed in agriculture was -0.8% in the EU-17 and 49.2% in the EU-11, while for the industry it was 4.5% and 55.6%, and for the services sector it was -2.6% and 26.8%, respectively. Values of the aggregates are modified by the previously described diverse situation in individual countries. In the case of agriculture, an important role is played first of all by the reduction of employment followed by the utilisation and then depletion of productivity reserves. In this respect, former socialist countries use the “catching-up advantage,” since, in their relatively inefficient economies, there is room for optimisation of input utilisation. In the countries of Western Europe attaining greater efficiency it is more difficult to increase it further. The situation within the EU-27 aggregate was also affected by the rapid decrease of GVA in the United Kingdom after 2007 [72].



Table 5 presents values of the Pearson correlation coefficients between the level of employment in individual sectors and GVA per 1 person employed in the time series covering the years 2000–2008. In the EU-11 group, all the countries except for Bulgaria and Romania were characterised by negative values of the correlation coefficients in agriculture—together with a decrease in employment an increase was observed for GVA per 1 person employed (with the correlation coefficient for Romania being statistically nonsignificant). A similar situation was observed in the case of the industry, except for Poland. In turn, in the services sector, an increase in employment was accompanied by an increase in GVA per 1 person employed (except for Hungary). In the EU-17 countries, these dependencies are not so evident; however, this is related with the previously attained relatively high labour efficient and the shock affecting particularly the financial sector in the years 2007–2008.



A comparison of the structure of employment in individual sectors and its changes in the investigated period (Table 1) also indicates that high employment in agriculture does not coincide with a high GVA level (Table 2). Figure 1 presents scatter graphs for the level of employment and GVA per 1 person employed in agriculture in the EU countries in 2000 and 2008. The dependence between the share of agriculture in the employment structure and GVA per 1 person employed in individual countries is evident. The countries having a high share of agriculture in the employment structure were characterised by low values of GVA per 1 person employed in both analysed years. In turn, countries with a relatively low share of employment in agriculture reached higher values of GVA per 1 person employed in agriculture. Nevertheless, in both cases, GVA per 1 person employed was much lower than GVA in the industry and the services sectors (Table 4).



Processes aiming at an increase in productivity concern all the investigated countries and sectors, although they progress in a different manner and at a different rate. In this respect, agriculture faces significant limitations, resulting from its character related with the natural environment, served social functions and institutional conditions (e.g., CAP regulations). Modernisation processes, biological progress, technical change and organisational transformations typically lead to increased productivity of land, labour and capital; however, it is to a certain degree limited by the productivity of land, animals and limitations in the admissible cropped area for individual crop species, herd or flock size, potential for application of fertilisers, pesticides, herbicides, genetically modified organisms (GMOs), admissible price levels or directly—production volume restrictions (e.g., milk quotas binding for many years). In such a situation, a method to noticeably increase profitability of agricultural production in the aggregate scale is connected with price increases, which, however, may face a strong barrier related to a lack of social acceptance. To a certain extent, this resembles the situation mentioned earlier, i.e., that in the socialist countries before 1989, described, e.g., by Czyżewski [65]. This also requires the application of transfer instruments in order to protect the interests of the nonagricultural population, similarly as it was the case then. Alternatively, we may consider other methods to increase profitability to avoid price increases [69]. While this is relatively simple in the case of some farms, for the entire sector it may be generally seen only as a certain potential solution. At the limited extent to which costs of land and capital use may be decreased and a lack of acceptance for price increases, the aggregated increase in the value added would require changes in the production structure. This may be executed only as a result of changes in the demand structure or involvement of agricultural farms in nonagricultural activity, such as, e.g., provision of services paid for by service recipients either directly (e.g., agritourism) or indirectly (e.g., environmental, landscape) supported by public funds [cf. 8]. This means that income of farms from agricultural production may not grow to a degree comparable to that for income of service or industrial enterprises and thus requires co-financing of this sector through transfers (which are also justified by the need to pay for environmental and landscape services). In such a reference system, it is crucial to reduce the number of people, between which this limited value added and income will be divided.



Value added per 1 person employed in the individual sectors to a considerable extent determines the potential for financing labour required for its generation. If the drive towards sustainable agriculture means a reduction of income disparity between farmers and those employed in the other sectors, two options are available: increasing labour productivity (in the case of agriculture it is equivalent to reduction of employment) and financial transfers of public funds. The greatest differences between income of farmers and income of workers in the other sectors are observed in small and medium-sized farms, with high labour inputs [20,23,24,58,60,62,63]. For this reason, a decrease of employment in agriculture should be the first method applied to reduce income disparity between the farming population and the population earning their living outside agriculture. Otherwise, it will be impossible to optimise the utilisation of labour, land and capital; it will also be more difficult to minimise the negative impact of agricultural production on the natural environment [58,59,63]. The situation is additionally compounded by the spatial diversification of employment levels in agriculture, even within individual countries or regions. At least an equally important differentiating factor is the type of agricultural production [78,79]. This hinders attempts to formulate a rational and universal policy in this respect and seems to require actions executed for the entire economy rather than solely the agricultural policy. It seems to be more effective to “pull” workforce to the nonagricultural sectors rather than potential efforts to “push” it out of agriculture, e.g., using instruments of the agricultural policy. Earlier studies indicate that the process of reducing employment in agriculture is determined mainly by the volume of demand for labour in the nonagricultural sectors; structural adaptation of this demand to the characteristics of the rural population, particularly related with agriculture as well as (in the long term) demographic changes [73].



It is rather difficult to determine what is the optimal employment level in agriculture. An important role is played here, not only by GVA per 1 person employed, but also by the standard of development in agriculture, the land use structure and the structure of agricultural production. In the case of GVA, we may observe inefficient employment (potential hidden employment) in agriculture of all the analysed countries. In the case of labour inefficiency in the technological sense (defining the volume of current hidden unemployment), the situation is ambiguous. In some countries there are—or appear seasonally—shortages of labour force (e.g., France, Germany, Czechia). There is also a group of countries in which surplus employment in agriculture is evident (e.g., Romania, Bulgaria, Poland). This is connected with the influence of natural conditions, production structure or the consequence of past conditions—as a result of fragmented farm structure, where many small, inefficient farms are owned by many private owners. These farms do not attain high values of the commercial production index, while they engage considerable labour resources without generating marked economic benefits. They frequently serve the social role “masking” unemployment, mainly structural unemployment [21]. Their production is typically not sustainable in the Pareto sense [16].



From the point of view of individuals employed in agriculture, the optimal level of employment is the one in which, after the division of GVA generated by agriculture between all the employed in this sector, provides GVA per 1 person employed comparable to the respective levels in the industry and the services sectors. The abovementioned limitations concerning productivity of the agricultural sector hinder or even prevent reaching such an income at the current employment level; however, technological, technical and organisational progress may facilitate the “release” of at least part of the employed from agriculture. Table 6 presents the values of EERAS (excess employment rate in the agricultural sector) and the share of agriculture in the sector employment structure in individual analysed countries in 2018, in a situation when GVA per 1 person employed in that sector would be equal to GVA per 1 person employed in the industry and the services sectors. A comparison within individual countries and aggregates (EERASc) indicates that, in order to reach the parity income in agriculture at the level of the income in the industry and the services sectors, 86.6% people employed in that sector would have to be “released” in the EU-11, while it would have to be 56.6% in the EU-17. Within the EU-17 aggregate, the greatest surplus employment in agriculture was found in Ireland (83.6%), Portugal (82.8%) and Greece (76.4%), while it was lowest in Malta (27.0%) and the Netherlands (27.0%). In the EU-11 group, the greatest excess employment in agriculture was recorded in Romania (93.0%), Poland (87.5%), Bulgaria (85%) and Lithuania (83.5%), whereas it was lowest in Czechia (47.7%) and Slovakia (49.2%). In the EU-17, compared to the mean GVA per 1 person employed in the industry and the services sectors in the EU-11 (EERAS-EU11), a relative shortage of employment in agriculture was observed, resulting from the value of GVA in that sector being comparable or higher than in the services and the industry sectors in the EU-11. However, also among countries belonging to the EU-17 group, there were some cases of excess employment: the greatest in Portugal (76.7%), followed by Greece (64.5%), Austria (32.6%), Cyprus (19.8%) and Ireland (17.3%). Among the EU-11 countries, the value of this index depended on the relationships between the domestic and aggregate (EU-11) GVA per 1 person employed in individual sectors. The highest values were recorded in Romania (93.5%), while they were lowest in Czechia (35.8%). Taking into consideration the drive towards convergence of income levels between the EU-17 and the EU-11, it is important to determine the distance in the gap between the countries belonging to these groups. A certain picture of that gap may be provided by the EERAS-EU17 measure. It also illustrates the internal heterogeneity of the EU-17 aggregate. This measure in 2018 for the EU-11 aggregate was 94.6%. This indicates very big differences between the EU-17 and the EU-11, both in the level of employment in agriculture and GVA generated in individual sectors of the economy. For the EU-17, the value of this index was 56.6%. Among the countries belonging to that group, relatively greatest surplus employment in agriculture was found in Portugal (90.6%), Greece (85.7%), Austria (72.9%) and Cyprus (67.7%), whereas it was smallest in Sweden (24.4%) and the United Kingdom (36.5%). In the EU-11, the highest values of EERAS-EU17 were recorded in Romania (97.4%), Bulgaria (96.6%), Poland (94.9%), Lithuania (92.8%) and Croatia (90.9%).



The scale of surplus employment in agriculture described by the EERAS values calculated for individual aggregates and countries indicates the share of agriculture in the sectoral structure of employment in each of the investigated variants. In the case of the EU-17 aggregate, the share of agriculture in the sectoral employment structure would have to decrease from 2.7% to 1.5%. This is difficult in view of both the technical demand for labour and the necessity to absorb surplus “released” from agriculture by the nonagricultural sectors. Moreover, similarly as in the case of EERAS, also here the situation within the group is complex. However, a much worse situation and a greater scale of changes are found in the EU-11. Reaching the level of EERAS-EU11 would require a 3.7-fold reduction in the share of agriculture in the employment structure (from 10.6 to 2.9%), whereas for the level of EERAS-EU17, it would have to be a 9.6-fold decrease. Also here, the situation within the group is complicated. The greatest scale of changes would be necessary in Romania (from 22.9% to 1.5%), Bulgaria (from 17.7% to 0.8%) and Poland (from 9.6% to 0.9%). In the case of these countries, it seems that such a reduction is impossible in the foreseeable future. Some former socialist countries require a much smaller reduction in the share of agriculture in their employment structure (e.g., Slovakia, Czechia and Estonia), although even in their case the “release” of excess employment from agriculture would be a difficult and long-lasting process.



The presented estimates for the surplus illustrate the scale of changes, which would be required in the sectoral employment structure to meet the postulate of equalisation of GVA per 1 person employed in agriculture and in the nonagricultural sectors. As it was shown above, in view of the technological limitations, labour intensity of production processes at the existing technological standard, the fragmented ownership and land use structure as well as environmental constraints, possible except for very few cases attaining such a state is impossible. Thus, it needs to be treated solely as a reference point for further considerations concerning the agricultural, social and labour market policies. Examples of countries in which agriculture accounts for a slight share in the sectoral employment structure indicate that a reduction of employment is not sufficient to eliminate income disparity of farmers. The most important barrier is related to differences in productivity and in the rate of increasing this productivity between agriculture and modern industry and services. This results from the specific nature of agriculture, and it may not be eliminated even in its industrialised form, particularly in the European model, in which economic and productive objectives are not considered to be superior in relation to environmental and social aims [75,79,80]. Thus, although the transfer instruments (particularly within the CAP) should not be treated as priorities compared to rationalisation of labour inputs, they may not be excluded, and, at a certain, technologically, economically, ecologically and socially justified level of employment in agriculture, they need to at least reduce if not eliminate the degree of this disparity. These instruments are necessary even in a situation of the previously described “overestimation” of farmers’ earnings in relation to their productivity. Nevertheless, the type and manner of their action is crucial here. They should not replace transformation processes in the employment structure, but rather supplement them so that they never hinder such transformations.



For obvious reasons, analyses at the level of countries and aggregates of countries do not reflect the entire complexity of the phenomena studied at the level of countries or regions. Indicators used in the research such as employment and gross value added (GVA) also make some simplifications necessary (e.g., part-time work, people working simultaneously in more than one sector, depreciation, etc. are not considered). However, at a fairly general level of analysis, they are useful and allow, above all, to compare the situation between individual countries and sectors of the economy. The estimation of employment surplus in agriculture and the attempt to determine the possible directions of outflow of labour from agriculture require further research at the level of individual countries and regions, taking into account their economic and social specificity, natural and technical conditions of agricultural production and the regional specificity of agricultural enterprises.




5. Conclusions


	
The highest share of employment in agriculture in the total number of people employed in the national economy of the former socialist countries was recorded in Romania, Bulgaria, Poland, Latvia, Lithuania and Croatia, while among the EU-15 countries it was in Greece and Portugal. The lowest share of people employed in agriculture was found in the Western European countries with strong economies, i.e., Luxemburg, Belgium, Germany and Sweden. However, countries with a low share of agriculture in the employment structure include also representatives of CEECs such as Slovakia, Czechia and Estonia.



	
The former socialist countries with a high share of agriculture in the sectoral employment structure have comparable levels of employment in industry (higher than in the Western European countries), while “excess” employment in agriculture in relation to the EU average in those countries roughly corresponds to the “deficit” of employment in the services sector. Thus, it may be expected that the workforce released from agriculture will be absorbed mainly by the services sector.



	
In less affluent countries, the low value of GVA per 1 person employed in agriculture compared to the other sectors results to a considerable extent from the excessive number of people employed in agriculture. In richer countries, characterised by the relatively low level of employment in agriculture, the low value of this ratio results first of all from the high GVA generated by the secondary and tertiary sectors (industry and services).



	
Assuming the principle that earnings of inputs should result first of all from their productivity and assuming that in the foreseeable future the potential to increase the value added generated by agriculture is limited, it needs to be stated that minimisation of income disparity for farmers is feasible through further evolution of the sectoral employment structure towards minimisation of the share of agriculture in this structure and increasing the share of the nonagricultural sectors, particularly services.



	
The prepared estimates for the scale of surplus employment in the agricultural sector indicate a very large scale of such excess employment. In the countries generating a higher GVA at the scale of both entire economies and individual sectors, a reduction of employment levels in agriculture may be impossible due to depletion of reserves in the technical labour efficiency (most EU-17 countries). In the countries with a relatively low GVA (mainly the EU-11), reduction of employment in agriculture with no deterioration of the volume and quality of production may be easier thanks to the existing reserves in the technological and organisational progress. However, in this group the scale of reduction in employment in agriculture would have to be much greater.



	
Existing limitations and the required scale of reduction in employment suggest that reaching the level of employment in agriculture guaranteeing GVA per 1 person employed in this sector comparable to that in the industry and the services sectors is not possible within a short time perspective. Nevertheless, any achieved progress in getting closer to that level of employment may reduce the volume of transfer funds directed to agriculture. As a consequence, this would reduce the fiscal burden for the nonagricultural sectors related with financing the CAP, while GVA generated in the secondary and tertiary sectors may be utilised more efficiently.



	
Apart from limitation concerning the specific character of agriculture and its labour intensity, the process of changes in the sectoral employment structure will probably be determined by the growth rate in demand for services, structural adaptations of characteristics of the farming population to the demand for workforce in the tertiary sector, as well as the rate of structural transformations in rural areas, particularly modernisation of production and consolidation of the ownership structure as well as agricultural land use.



	
Rationalisation of the employment level in agriculture is also a method to improve its economic and social sustainability. Only subsequently may instruments of financial transfers from the nonagricultural sectors to agriculture be considered, because they are a burden to more productive sectors and, in the long term, they may slow down the natural reduction of employment in agriculture. However, in view of the inevitable differences in productivity between agriculture and the nonagricultural sectors, at a certain technologically, economically, ecologically and socially justified level of employment in agriculture, transfers of the surplus generated in the secondary (industry) and tertiary (services) sectors need to at least reduce if not eliminate economic consequences of these differences.
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Figure 1. Scatter plots for the share of agriculture in the employment structure and GVA per 1 person employed in the agriculture in the EU countries in 2000 and 2008. Source: the author’s study based on [58]. 
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Table 1. Total employment (thous.) and share of individual sectors in the employment structure (%) in 2000 and 2018.
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Countries

	
Total

	
Agriculture

	
Industry

	
Services




	
2000

	
2018

	
2000

	
2018

	
2000

	
2018

	
2000

	
2018






	
EU-28

	
214,905.4

	
238,919.6

	
7.7

	
4.2

	
20.7

	
17.0

	
71.6

	
78.8




	
EU-17

	
169,990.5

	
192,225.7

	
3.8

	
2.7

	
19.7

	
15.4

	
76.5

	
81.9




	
Belgium

	
4109.7

	
4817.1

	
2.0

	
1.2

	
17.0

	
11.7

	
81.1

	
87.1




	
Denmark

	
2755.0

	
2963.0

	
3.3

	
2.4

	
15.5

	
10.8

	
81.2

	
86.8




	
Germany

	
39,971.0

	
44,854.0

	
1.9

	
1.4

	
21.2

	
18.5

	
76.9

	
80.1




	
Ireland

	
1695.8

	
2212.0

	
7.5

	
4.9

	
18.7

	
11.1

	
73.8

	
84.0




	
Greece

	
4312.8

	
4146.1

	
16.0

	
11.2

	
12.2

	
9.4

	
71.8

	
79.5




	
Spain

	
16,706.5

	
19,816.7

	
5.9

	
4.0

	
18.4

	
11.3

	
75.7

	
84.7




	
France

	
25,602.0

	
28,114.0

	
3.7

	
2.7

	
14.6

	
10.3

	
81.8

	
87.1




	
Italy

	
23,028.6

	
25,342.3

	
4.6

	
3.7

	
21.1

	
16.9

	
74.2

	
79.5




	
Cyprus

	
314.8

	
423.6

	
6.0

	
3.5

	
12.7

	
9.3

	
81.3

	
87.2




	
Luxembourg

	
264.1

	
448.8

	
1.6

	
0.8

	
14.3

	
8.3

	
84.1

	
90.8




	
Malta

	
146.4

	
235.7

	
2.1

	
1.5

	
24.9

	
11.4

	
73.0

	
87.2




	
Netherlands

	
8203.0

	
9367.0

	
2.8

	
2.1

	
12.3

	
9.1

	
84.9

	
88.7




	
Austria

	
3755.0

	
4489.0

	
6.2

	
3.5

	
18.9

	
15.9

	
74.9

	
80.6




	
Portugal

	
5041.9

	
4914.5

	
12.6

	
8.6

	
21.7

	
17.1

	
65.7

	
74.3




	
Finland

	
2299.8

	
2626.1

	
5.8

	
3.3

	
20.4

	
14.3

	
73.7

	
82.3




	
Sweden

	
4301.0

	
5013.0

	
2.8

	
2.0

	
18.3

	
12.5

	
78.9

	
85.5




	
UK

	
27,483.3

	
32,443.0

	
1.4

	
1.2

	
26.0

	
21.3

	
72.7

	
77.5




	
EU-11

	
44,914.8

	
46,693.9

	
22.2

	
10.6

	
24.7

	
23.2

	
53.1

	
66.2




	
Bulgaria

	
3239.2

	
3521.6

	
24.1

	
17.7

	
23.6

	
20.2

	
52.3

	
62.0




	
Czechia

	
4859.3

	
5418.1

	
4.6

	
3.0

	
30.4

	
29.0

	
64.9

	
68.1




	
Estonia

	
584.8

	
646.6

	
7.0

	
3.3

	
25.6

	
20.8

	
67.4

	
75.9




	
Croatia

	
1565.0

	
1664.4

	
14.9

	
6.2

	
24.3

	
20.4

	
60.9

	
73.4




	
Latvia

	
923.7

	
900.2

	
14.6

	
7.3

	
18.7

	
15.7

	
66.7

	
77.0




	
Lithuania

	
1399.2

	
1380.6

	
18.6

	
7.1

	
20.4

	
18.3

	
61.0

	
74.6




	
Hungary

	
4115.8

	
4666.6

	
7.0

	
4.1

	
27.6

	
21.4

	
65.4

	
74.5




	
Poland

	
14,516.6

	
16,403.7

	
20.2

	
9.6

	
24.4

	
24.2

	
55.4

	
66.3




	
Romania

	
10,771.6

	
8651.4

	
44.9

	
22.9

	
22.0

	
22.0

	
33.1

	
55.1




	
Slovenia

	
914.7

	
1020.7

	
11.7

	
7.2

	
29.5

	
23.1

	
58.9

	
69.7




	
Slovakia

	
2024.9

	
2419.9

	
6.2

	
3.0

	
28.2

	
24.2

	
65.6

	
72.8








Source: the author’s study based on [58].
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Table 2. Total GVA (thous. EUR) and share of individual sectors in the GVA structure (%) in 2000 and 2018.
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Countries

	
Total

	
Agriculture

	
Industry

	
Services




	
2000

	
2018

	
2000

	
2018

	
2000

	
2018

	
2000

	
2018






	
EU-28

	
12,675,657.4

	
14,560,680.1

	
2.3

	
1.6

	
22.0

	
19.0

	
75.7

	
79.4




	
EU-17

	
11,890,079.9

	
13,342,320.5

	
2.0

	
1.5

	
21.7

	
18.4

	
76.3

	
80.1




	
Belgium

	
359,293.6

	
409,856.2

	
1.3

	
0.6

	
22.8

	
16.2

	
75.9

	
83.3




	
Denmark

	
259,774.3

	
261,417.5

	
2.5

	
1.2

	
22.0

	
18.2

	
75.5

	
80.6




	
Germany

	
2,513,936.3

	
3,012,310.0

	
1.1

	
0.9

	
25.6

	
25.4

	
73.3

	
73.7




	
Ireland

	
129,894.0

	
303,076.1

	
2.8

	
1.0

	
28.3

	
36.5

	
68.9

	
62.5




	
Greece

	
200,360.3

	
163,705.1

	
6.1

	
4.2

	
14.0

	
14.9

	
79.9

	
80.9




	
Spain

	
860,976.2

	
1,087,968.0

	
4.1

	
3.1

	
20.7

	
15.9

	
75.2

	
81.0




	
France

	
1,678,114.6

	
2,090,925.0

	
2.3

	
1.8

	
18.9

	
13.4

	
78.8

	
84.8




	
Italy

	
1,480,458.6

	
1,584,462.2

	
2.9

	
2.2

	
22.3

	
19.6

	
74.9

	
78.2




	
Cyprus

	
15,679.5

	
18,261.0

	
4.0

	
2.3

	
11.2

	
7.9

	
84.8

	
89.8




	
Luxembourg

	
31,871.7

	
54,377.7

	
0.7

	
0.3

	
12.6

	
7.0

	
86.7

	
92.7




	
Malta

	
7429.3

	
10,897.3

	
2.2

	
1.0

	
24.0

	
10.2

	
73.7

	
88.8




	
Netherlands

	
576,950.0

	
692,777.0

	
2.6

	
1.8

	
18.9

	
15.2

	
78.6

	
83.0




	
Austria

	
234,138.2

	
344,658.8

	
1.8

	
1.3

	
24.2

	
22.1

	
74.0

	
76.6




	
Portugal

	
151,879.7

	
176,705.2

	
3.5

	
2.4

	
20.3

	
17.9

	
76.2

	
79.7




	
Finland

	
165,759.7

	
201,583.0

	
3.4

	
2.8

	
30.0

	
20.5

	
66.7

	
76.8




	
Sweden

	
381,725.5

	
459,631.6

	
2.2

	
1.4

	
25.4

	
18.3

	
72.4

	
80.3




	
UK

	
2,841,838.6

	
2,469,708.9

	
1.0

	
0.7

	
19.8

	
13.6

	
79.2

	
85.7




	
EU-11

	
785,577.5

	
1,218,359.6

	
6.2

	
3.1

	
26.1

	
25.2

	
67.7

	
71.7




	
Bulgaria

	
25,555.8

	
48,634.1

	
12.5

	
3.9

	
20.9

	
21.6

	
66.6

	
74.5




	
Czechia

	
78,515.3

	
186,727.8

	
3.4

	
2.2

	
30.8

	
30.2

	
65.8

	
67.6




	
Estonia

	
9607.5

	
22,661.9

	
4.3

	
3.1

	
21.9

	
20.5

	
73.8

	
76.5




	
Croatia

	
27,497.2

	
41,856.2

	
6.1

	
3.6

	
24.7

	
20.2

	
69.3

	
76.2




	
Latvia

	
18,669.7

	
25,310.7

	
4.9

	
4.1

	
19.5

	
15.8

	
75.6

	
80.1




	
Lithuania

	
16,311.5

	
40,678.3

	
6.3

	
3.2

	
23.6

	
21.4

	
70.1

	
75.3




	
Hungary

	
99,168.3

	
112,913.7

	
5.8

	
4.2

	
26.6

	
24.8

	
67.6

	
71.0




	
Poland

	
267,223.6

	
434,406.4

	
3.5

	
2.4

	
24.3

	
25.0

	
72.2

	
72.6




	
Romania

	
184,722.5

	
184,952.1

	
12.0

	
4.8

	
27.7

	
25.2

	
60.2

	
70.0




	
Slovenia

	
29,818.0

	
39,838.5

	
3.5

	
2.4

	
28.4

	
26.9

	
68.1

	
70.7




	
Slovakia

	
28,488.1

	
80,379.9

	
1.9

	
2.6

	
27.6

	
24.7

	
70.5

	
72.6








Source: the author’s study based on [58]. GVA: gross value added.
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Table 3. Change in the employment and GVA in 2000–2018 (%).
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Countries

	
Total

	
Agriculture

	
Industry

	
Services




	
Employment

	
GVA

	
Employment

	
GVA

	
Employment

	
GVA

	
Employment

	
GVA






	
EU-28

	
11.2

	
14.9

	
−38.5

	
−17.9

	
−9.1

	
−0.8

	
22.4

	
20.4




	
EU-17

	
13.1

	
12.2

	
−20.5

	
−16.9

	
−11.3

	
−4.8

	
21.0

	
17.8




	
Belgium

	
17.2

	
14.1

	
−27.2

	
−51.5

	
−19.4

	
−19.2

	
26.0

	
25.2




	
Denmark

	
7.5

	
0.6

	
−22.2

	
−52.4

	
−25.1

	
−16.6

	
15.0

	
7.4




	
Germany

	
12.2

	
19.8

	
−20.6

	
−7.3

	
−1.9

	
19.1

	
16.9

	
20.5




	
Ireland

	
30.4

	
133.3

	
−15.4

	
−18.8

	
−22.7

	
201.4

	
48.6

	
111.6




	
Greece

	
−3.9

	
−18.3

	
−33.0

	
−43.1

	
−25.9

	
−13.2

	
6.4

	
−17.3




	
Spain

	
18.6

	
26.4

	
−18.9

	
−5.2

	
−27.1

	
−2.9

	
32.7

	
36.1




	
France

	
9.8

	
24.6

	
−19.8

	
−2.8

	
−22.5

	
−11.6

	
16.9

	
34.1




	
Italy

	
10.0

	
7.0

	
−12.7

	
−18.0

	
−12.2

	
−5.8

	
17.8

	
11.8




	
Cyprus

	
34.6

	
16.5

	
−21.4

	
−31.8

	
−1.5

	
−17.6

	
44.3

	
23.2




	
Luxembourg

	
70.0

	
70.6

	
−14.5

	
−38.6

	
−0.6

	
−4.5

	
83.5

	
82.4




	
Malta

	
61.0

	
46.7

	
13.2

	
−35.1

	
−26.6

	
−37.8

	
92.2

	
76.7




	
Netherlands

	
14.2

	
20.1

	
−13.7

	
−14.5

	
−14.8

	
−3.2

	
19.3

	
26.8




	
Austria

	
19.5

	
47.2

	
−32.1

	
2.3

	
0.6

	
34.7

	
28.6

	
52.4




	
Portugal

	
−2.5

	
16.3

	
−33.4

	
−22.4

	
−23.5

	
3.0

	
10.3

	
21.7




	
Finland

	
14.2

	
21.6

	
−34.7

	
−0.5

	
−19.9

	
−16.8

	
27.5

	
40.0




	
Sweden

	
16.6

	
20.4

	
−18.0

	
−22.8

	
−20.3

	
−13.3

	
26.4

	
33.6




	
UK

	
18.0

	
−13.1

	
3.5

	
−38.3

	
−3.2

	
−40.2

	
25.9

	
−6.0




	
EU-11

	
4.0

	
55.1

	
−50.3

	
−22.6

	
−2.4

	
49.6

	
29.6

	
64.3




	
Bulgaria

	
8.7

	
90.3

	
−20.0

	
−40.7

	
−6.8

	
96.4

	
29.0

	
113.0




	
Czechia

	
11.5

	
137.8

	
−28.5

	
52.1

	
6.1

	
133.0

	
16.9

	
144.6




	
Estonia

	
10.6

	
135.9

	
−47.8

	
66.0

	
−10.2

	
120.7

	
24.5

	
144.5




	
Croatia

	
6.3

	
52.2

	
−55.7

	
−10.8

	
−10.5

	
24.7

	
28.3

	
67.5




	
Latvia

	
−2.5

	
35.6

	
−51.6

	
13.3

	
−18.0

	
9.7

	
12.6

	
43.7




	
Lithuania

	
−1.3

	
149.4

	
−62.1

	
28.5

	
−11.5

	
126.4

	
20.6

	
167.9




	
Hungary

	
13.4

	
13.9

	
−33.8

	
−17.2

	
−12.0

	
6.0

	
29.1

	
19.6




	
Poland

	
13.0

	
62.6

	
−46.6

	
12.2

	
12.0

	
67.1

	
35.2

	
63.5




	
Romania

	
−19.7

	
0.1

	
−59.1

	
−59.8

	
−19.4

	
−9.0

	
33.5

	
16.3




	
Slovenia

	
11.6

	
33.6

	
−31.5

	
−8.6

	
−12.6

	
26.8

	
32.2

	
38.6




	
Slovakia

	
19.5

	
182.2

	
−42.7

	
286.2

	
2.7

	
153.1

	
32.6

	
190.7








Source: the author’s study based on [58].
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Table 4. Annual GVA per 1 person employed in 2018 (thous. EUR) and its change in 2000–2018 (%).
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Countries

	
Total

	
Agriculture

	
Industry

	
Services




	
GVA

	
%

	
GVA

	
%

	
GVA

	
%

	
GVA

	
%






	
EU-28

	
60.9

	
3.3

	
23.3

	
33.6

	
68.3

	
9.1

	
61.4

	
−1.6




	
EU-17

	
69.4

	
−0.8

	
38.4

	
4.5

	
82.9

	
7.3

	
67.9

	
−2.6




	
Belgium

	
85.1

	
−2.7

	
39.1

	
−33.4

	
117.8

	
0.2

	
81.3

	
−0.6




	
Denmark

	
88.2

	
−6.4

	
44.1

	
−38.8

	
148.8

	
11.2

	
81.9

	
−6.6




	
Germany

	
67.2

	
6.8

	
42.3

	
16.8

	
92.1

	
21.4

	
61.8

	
3.1




	
Ireland

	
137.0

	
78.9

	
27.6

	
−4.0

	
451.1

	
289.7

	
101.9

	
42.4




	
Greece

	
39.5

	
−15.0

	
15.0

	
−15.1

	
62.6

	
17.2

	
40.2

	
−22.2




	
Spain

	
54.9

	
6.5

	
42.1

	
16.8

	
77.0

	
33.2

	
52.6

	
2.6




	
France

	
74.4

	
13.5

	
50.8

	
21.3

	
97.1

	
14.2

	
72.4

	
14.7




	
Italy

	
62.5

	
−2.7

	
37.4

	
−6.0

	
72.7

	
7.3

	
61.5

	
−5.1




	
Cyprus

	
43.1

	
−13.4

	
28.9

	
−13.3

	
36.7

	
−16.3

	
44.4

	
−14.6




	
Luxembourg

	
121.2

	
0.4

	
37.4

	
−28.2

	
102.3

	
−3.9

	
123.7

	
−0.6




	
Malta

	
46.2

	
−8.9

	
31.3

	
−42.6

	
41.4

	
−15.3

	
47.1

	
−8.1




	
Netherlands

	
74.0

	
5.2

	
62.8

	
−0.9

	
123.1

	
13.6

	
69.2

	
6.3




	
Austria

	
76.8

	
23.1

	
28.1

	
50.7

	
106.7

	
33.8

	
73.0

	
18.5




	
Portugal

	
36.0

	
19.4

	
9.9

	
16.5

	
37.8

	
34.6

	
38.5

	
10.3




	
Finland

	
76.8

	
6.5

	
63.4

	
52.5

	
109.7

	
3.8

	
71.6

	
9.8




	
Sweden

	
91.7

	
3.3

	
64.8

	
−5.8

	
134.3

	
8.8

	
86.1

	
5.7




	
UK

	
76.1

	
−26.4

	
43.2

	
−40.3

	
48.7

	
−38.2

	
84.2

	
−25.4




	
EU-11

	
26.1

	
49.2

	
7.6

	
55.6

	
28.3

	
53.3

	
28.3

	
26.8




	
Bulgaria

	
13.8

	
75.0

	
3.0

	
−26.0

	
14.7

	
110.9

	
16.6

	
65.1




	
Czechia

	
34.5

	
113.3

	
25.4

	
112.7

	
35.9

	
119.5

	
34.2

	
109.3




	
Estonia

	
35.0

	
113.3

	
32.3

	
218.1

	
34.6

	
145.8

	
35.3

	
96.3




	
Croatia

	
25.1

	
43.1

	
14.4

	
101.3

	
24.9

	
39.4

	
26.1

	
30.6




	
Latvia

	
28.1

	
39.1

	
15.9

	
134.1

	
28.2

	
33.9

	
29.3

	
27.6




	
Lithuania

	
29.5

	
152.7

	
13.3

	
239.3

	
34.6

	
155.8

	
29.8

	
122.2




	
Hungary

	
24.2

	
0.4

	
24.9

	
25.0

	
28.0

	
20.4

	
23.1

	
−7.4




	
Poland

	
26.5

	
43.9

	
6.7

	
110.2

	
27.4

	
49.2

	
29.0

	
20.9




	
Romania

	
21.4

	
24.7

	
4.5

	
−1.8

	
24.5

	
12.9

	
27.1

	
−12.9




	
Slovenia

	
39.0

	
19.7

	
13.2

	
33.4

	
45.5

	
45.0

	
39.5

	
4.8




	
Slovakia

	
33.2

	
136.1

	
29.5

	
573.6

	
33.9

	
146.4

	
33.1

	
119.2








Source: the author’s study based on [58].
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Table 5. Pearson correlation coefficients between the GVA per 1 person employed and the size of employment in individual sectors of the national economy in the EU countries in 2000–2018 *.
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	Countries
	Total
	p < 0.05
	Agriculture
	p < 0.05
	Industry
	p < 0.05
	Services
	p < 0.05





	EU-28
	0.20
	−
	−0.31
	−
	−0.02
	−
	0.27
	−



	EU-17
	−0.06
	−
	−0.21
	−
	−0.20
	−
	−0.02
	−



	Belgium
	−0.20
	−
	0.54
	+
	−0.20
	
	−0.08
	+



	Denmark
	−0.17
	−
	0.62
	+
	−0.53
	−
	−0.40
	+



	Germany
	0.47
	−
	−0.24
	−
	0.01
	−
	0.11
	−



	Ireland
	0.67
	+
	0.56
	+
	−0.45
	+
	0.76
	+



	Greece
	0.84
	+
	0.64
	+
	−0.12
	−
	0.59
	+



	Spain
	0.39
	−
	0.04
	−
	−0.90
	+
	0.11
	−



	France
	0.79
	
	−0.39
	+
	−0.70
	−
	0.79
	+



	Italy
	−0.34
	−
	0.38
	−
	−0.25
	−
	−0.57
	+



	Cyprus
	−0.66
	−
	0.64
	+
	0.09
	−
	−0.71
	+



	Luxembourg
	0.04
	−
	0.06
	−
	0.43
	+
	0.05
	−



	Malta
	−0.21
	−
	−0.37
	−
	0.76
	+
	−0.31
	−



	Netherlands
	−0.12
	−
	0.03
	−
	−0.75
	+
	−0.09
	−



	Austria
	0.73
	
	-0.85
	+
	−0.01
	−
	0.63
	+



	Portugal
	−0.32
	−
	-0.37
	−
	−0.70
	+
	0.42
	+



	Finland
	−0.19
	−
	-0.85
	+
	0.43
	+
	0.17
	+



	Sweden
	0.42
	+
	0.21
	−
	−0.58
	+
	0.67
	+



	UK
	−0.64
	+
	−0.79
	+
	−0.19
	+
	−0.58
	+



	EU-11
	−0.22
	−
	−0.49
	−
	−0.11
	−
	−0.06
	−



	Bulgaria
	0.34
	−
	0.63
	+
	−0.63
	+
	0.75
	+



	Czechia
	0.92
	+
	−0.76
	+
	0.25
	−
	0.97
	+



	Estonia
	0.59
	+
	−0.86
	+
	−0.75
	+
	0.92
	+



	Croatia
	0.69
	+
	−0.82
	−
	−0.58
	+
	0.59
	+



	Latvia
	−0.10
	−
	−0.87
	−
	−0.90
	+
	0.66
	+



	Lithuania
	−0.23
	−
	−0.87
	+
	−0.76
	+
	0.89
	+



	Hungary
	−0.07
	−
	−0.40
	+
	−0.29
	−
	−0.52
	+



	Poland
	0.87
	+
	−0.92
	+
	0.67
	+
	0.59
	+



	Romania
	−0.40
	+
	0.37
	−
	−0.80
	+
	0.40
	+



	Slovenia
	0.75
	+
	−0.51
	+
	−0.76
	+
	0.54
	+



	Slovakia
	0.92
	+
	−0.84
	+
	−0.37
	+
	0.98
	+







* Panel correlation analysis of time series spanning from 2000 to 2018. Note: + refers to statistically significant parameters (p < 0.05); − refers to not statistically significant parameters. Source: the author’s study based on [58].
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Table 6. Employment surplus in agriculture in relation to the baseline (EERAS) and the share of agriculture in the employment structure, assuming that the GVA per 1 person employed in the agriculture needs to be equal to the value of GVA in the industry and the services sectors (jointly).
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Countries

	
Employment in Agriculture in Initial State Thousand. People

	
Surplus of Employment

	
The Share of Agriculture in the Employment Structure for:




	
EERASc

	
EERAS-EU11

	
EERAS- EU17

	
Initial State

	
EERASc

	
EERAS-EU11

	
EERAS- EU17






	
EU-28

	
10,120.6

	
77.1

	
49.3

	
79.6

	
4.2

	
1.6

	
3.5

	
1.4




	
EU-17

	
5164.8

	
56.6

	
−7.8

	
56.6

	
2.7

	
1.5

	
3.6

	
1.5




	
Belgium

	
58.7

	
66.7

	
−0.8

	
59.4

	
1.2

	
0.6

	
1.7

	
0.7




	
Denmark

	
70.0

	
61.6

	
−21.3

	
51.2

	
2.4

	
1.2

	
3.7

	
1.5




	
Germany

	
608.0

	
50.3

	
−18.6

	
52.2

	
1.4

	
0.8

	
2.0

	
0.8




	
Ireland

	
107.6

	
83.6

	
17.3

	
66.7

	
4.9

	
0.9

	
4.8

	
1.9




	
Greece

	
462.6

	
76.4

	
64.5

	
85.7

	
11.2

	
3.9

	
5.9

	
2.4




	
Spain

	
799.1

	
38.4

	
−20.7

	
51.4

	
4.0

	
3.1

	
6.0

	
2.4




	
France

	
752.0

	
45.8

	
−43.9

	
42.1

	
2.7

	
1.8

	
4.8

	
1.9




	
Italy

	
927.6

	
48.5

	
−15.5

	
53.5

	
3.7

	
2.2

	
4.8

	
2.0




	
Cyprus

	
14.8

	
48.0

	
19.8

	
67.7

	
3.5

	
2.3

	
3.6

	
1.4




	
Luxembourg

	
3.7

	
73.8

	
−12.9

	
54.5

	
0.8

	
0.2

	
1.1

	
0.4




	
Malta

	
3.4

	
23.7

	
−25.4

	
49.5

	
1.5

	
1.0

	
1.6

	
0.7




	
Netherlands

	
201.0

	
27.0

	
−91.6

	
22.9

	
2.1

	
1.8

	
4.8

	
1.9




	
Austria

	
157.4

	
75.7

	
32.6

	
72.9

	
3.5

	
1.3

	
3.5

	
1.4




	
Portugal

	
422.8

	
82.8

	
76.7

	
90.6

	
8.6

	
2.2

	
3.0

	
1.2




	
Finland

	
87.8

	
46.4

	
−46.4

	
41.1

	
3.3

	
2.7

	
7.5

	
3.0




	
Sweden

	
100.0

	
42.4

	
−87.8

	
24.4

	
2.0

	
1.4

	
4.6

	
1.8




	
UK

	
388.3

	
41.7

	
−57.8

	
36.5

	
1.2

	
0.7

	
1.8

	
0.7




	
EU-11

	
4955.8

	
86.6

	
86.6

	
94.6

	
10.6

	
2.9

	
2.9

	
1.1




	
Bulgaria

	
624.4

	
85.0

	
91.4

	
96.6

	
17.7

	
3.3

	
1.9

	
0.8




	
Czechia

	
160.9

	
47.7

	
35.8

	
74.2

	
3.0

	
2.2

	
2.7

	
1.1




	
Estonia

	
21.5

	
52.1

	
40.4

	
76.0

	
3.3

	
3.0

	
3.8

	
1.5




	
Croatia

	
103.2

	
75.3

	
77.4

	
90.9

	
6.2

	
3.5

	
3.2

	
1.3




	
Latvia

	
65.3

	
73.5

	
72.8

	
89.1

	
7.3

	
4.0

	
4.1

	
1.6




	
Lithuania

	
98.6

	
83.5

	
82.1

	
92.8

	
7.1

	
3.1

	
3.4

	
1.4




	
Hungary

	
191.1

	
31.8

	
41.8

	
76.6

	
4.1

	
4.2

	
3.6

	
1.4




	
Poland

	
1567.2

	
87.5

	
87.4

	
94.9

	
9.6

	
2.2

	
2.3

	
0.9




	
Romania

	
1978.4

	
93.0

	
93.5

	
97.4

	
22.9

	
3.9

	
3.6

	
1.5




	
Slovenia

	
73.1

	
78.0

	
68.1

	
87.1

	
7.2

	
2.3

	
3.3

	
1.3




	
Slovakia

	
72.2

	
49.2

	
40.2

	
75.9

	
3.0

	
2.6

	
3.1

	
1.3








Source: the author’s study based on [58].
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