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Abstract

:

The background of the study is the analysis of social expenditure efficiency in European countries over time. Terminological considerations leading from hedonism and eudaimonism to the concept of subjectively perceived well-being and the Easterlin paradox are necessary to understand the differences in changes in the level of well-being among countries and over time. The purpose of the study is to analyse citizens’ declarations on subjective well-being as an indicator of the efficiency of social policy. The methods used for statistical analysis are conventional and dynamic data envelopment analysis (DEA) techniques. The EU-SILC and OurWorldInData.org data analysed with DEA provided the main results. The study identified significant fluctuations in subjective well-being, with a clear long-term upward trend. Among the surveyed countries, there are those where progress is due to internal factors, while in the Mediterranean countries, external factors predominate. The level of the estimated DEA efficiency indicators (TC and EC) indicate the improvement in input efficiency in a substantive number of countries, e.g., Estonia and Cyprus, along with persistently low indicator values in some member states, Italy and Luxemburg. In conclusion, the author indicated areas in individual countries where attempts to improve social policy are needed to raise and maintain desirable levels of subjective well-being.
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1. Introduction


The theoretical purpose of the considerations is to discuss the terminology related to the measurement and modelling of the subjective well-being of households.



The extent and efficiency of public spending on social programmes is a vital issue in exploring well-being. The cognitive goal of this article is to examine the relationship between the level of expenditure on selected aspects of the material and the perceived well-being of individuals and families (households’ subjective well-being level). The research design, applied methodology and analytical approach include the measurement, cross-sectional analysis, comparative description and modelling of the sustainability of households’ subjective well-being [1]. The selected statistical techniques serve as tools for describing, analysing and modelling the efficiency of socio-economic policy in the European Union countries in 2013–2022. Eurostat and the OurWorldInData.org platform provides data that is advantageous for this purpose. Statistical data on the European Union Statistics on Income and Living Conditions (EU-SILC) and Cantril ladder data available on the OurWorldInData.org platform served as data material used to achieve the cognitive goal of this article [2,3].



The problem of social programme effectiveness leads to this submission’s utilitarian goal, i.e., identifying countries with the most effective socio-economic policy. One may expect that in countries with the most effective socio-economic policy, the most significant increases in the indicators of the subjective well-being of households will occur [4,5,6,7,8].



The concept of well-being, which emerged in science in ancient times, has stood the test of time and now occupies a central place in social sciences. Interesting reflections on the evolution of human interest in the concept of well-being over the centuries, from the approach by tribal communities to the ancient Greeks, are contained in the works of [9,10,11].



The contemporary world literature provides a rich discussion on determining the meanings of terms related to measuring and modelling households’ subjective well-being. The starting point for the debate is the terminology regarding the quality of life and the material well-being of citizens and households. By extending the definitions of economic and technical circumstances formulated in this document to the general public, one can develop a good description of the quality of life [12,13].



Along with the substantial increase in many societies’ level of material well-being, the phenomenon of the sustainability of subjective well-being has become a hot topic in the social sciences, covering disciplines from psychology and economics to sociology, philosophy, literature, development studies, health, communication and media, education, public policy and many specialised fields. An additional impulse is the rapid development of positive psychology observed in recent decades, which has stimulated a broader interest in well-being [14,15,16,17,18].



The utilitarian goal of this submission consists of identifying the European Union member states with the most effective socio-economic policy. The hypothesis was that public expenditures were the most efficient in those countries where the most significant increases in the indications of the subjective well-being of households occurred [1,5,6].



The purpose of the work here is the consideration of terminology related to the measurement and analysis of the subjective well-being of households. The recent literature [19,20] illustrates the possibility of using data envelopment analysis (DEA) as an analytical tool for assessing well-being policy efficiency.




2. Theoretical Background


2.1. Subjective Well-Being


The general concept formulated by A. Sen [19] provided the theoretical basis for the considerations. Researchers use A. Sen’s concept of capability to construct tools for measuring the quality of life (QoL) [21,22,23,24,25,26]. A. Sen’s proposal has found wide acceptance as a tool of a specific normative theory used for the moral assessment of social structures, which are more cultural than developmental [27,28]. The context of the discussion is the terminology regarding the quality of life and the material well-being of citizens and households. The issue of precise definitions becomes even more complicated if the study covers the problem of the well-being of people with disabilities and families in which such people exist.



The starting point for the discussion of terminology is the assumption that measuring the quality of life and well-being, especially subjective well-being, does not describe identical phenomena. Indeed, they are not synonyms. The definition of quality of life includes an objective (measurable) assessment of people’s living conditions. The crucial aspect of the meaning of quality of life is the relationship between the individual circumstances of existence of an individual in the environment, understood as the socio-economic and technical conditions in which individual people and families function [13]. The human pursuit of well-being occupies space beyond simply seeking hedonic pleasure, feeling good and being satisfied. The second concept, called eudaimonia, aims at a stable social dimension (the idea of goodness) in which politics plays a central role. The subject of interest in this work is the level of subjective well-being (SWB) expressed by a household member, usually the head of the household [29,30,31,32,33,34,35,36]. Ed Diener is one of the leading representatives of hedonism research [37,38]. O. Medvedev and C. Landhuis are representatives of the eudaimonic tradition [39]. A. Frawley published a wide-ranging review of happiness concepts [40]. Figure 1 illustrates the concept of a well-being structure.



A fascinating study, unique on a global scale, was conducted by J. Czapiński in his research on an extensive sample of over twelve thousand households. It turned out that eudaemonists declared a higher quality of life—approximately 42% of them in Poland compared to 22% of hedonists [41].




2.2. The Easterlin Paradox


Based on the core meaning of subjective well-being, R. Easterlin formulated the theoretical approach valuable for international comparisons of subjective well-being. This contradiction is a paradox named after the scientist who first described it. In the literature, the proposal has a description of the Easterlin paradox. R. Easterlin noted that subjective well-being perception—happiness—varies along with income at a specific, fixed point in time. The phenomenon exists both between and within nations. Paradoxically, happiness does not always trend upward over time with increasing revenue. In other words, there is a contradiction between the point-of-time mechanism and time series findings. Since the 1970s, numerous publications have attempted to substantiate that paradox theoretically. Some researchers strongly dispute its existence, while others claim the inconsistency is solely an empirical generalisation. Extensive background and discussions may be found, among others, in [42,43,44,45,46,47,48].



The central thesis of the Easterlin Paradox is that subjectivism leads to relativism. As mentioned above, researchers define subjectivity in such a way that if someone says that she or he is happy, it definitely means that she or he is happy, regardless of the set of information supporting this assessment. Easterlin claims that the comparative aspects of subjective perception of well-being are equally significant to objective (measurable) values of quality of life elements. It comes to the observation that if I see that others are living much better than I am, I feel that what I am not doing is not good enough. The above phenomenon describes what probably happens in the wealthiest countries. While the majority of the population has their needs met, the display of wealth by the wealthy elite brings down those not so fortunate. In contrast, people in less affluent countries may feel happier because they have less to compare with (Figure 2) [48].



Differences in the subjective perception of well-being depend on several factors. In addition to material wealth, the possession of durable goods and financial resources, the philosophy of life is decisive. The differences in subjective well-being perception also depend on the type of household, township class and source of income [49].



The contemporary versions of the philosophy of life consider new developments in social life patterns. Identification of different causes of SWB may come from the growing popularity of circular economy and sharing consumption philosophies. Thus, the differences in ownership result not only from the socio-economic characteristics of a household. Some families cannot afford the durables they need, lacking financial resources and having no access to loans. Other family units do not possess individual durable goods simply because they feel no need for them, although they could finance the purchase from their funds or through a loan.



Figure 2 shows unexpected neighbourhoods of similar index values, an example of Easterlin’s Paradox. Some of these items are not obvious, considering the general, measurable level of citizens’ material wealth.



The non-parametric analytical technique, known in the literature as DEA, is a fairly common tool used in efficiency analysis on a microeconomic scale. The latest publications indicate the possibility of using the DEA technique to assess the effectiveness of socio-economic policies of countries, regions or management boards of individual parts of urban agglomerations. The discussed tool makes it possible to identify territorial units with the best and weaker results [20,50,51,52,53]. My work fills the gap in the literature by introducing the new cross-national and cross-temporal approach to assessing the social policy efficiency of national governments using the DEA.





3. Materials and Methods


The methodological approach undertakes important domains of well-being. Table 1 summarises the dimensions of well-being and their indicators. Indicators distinguishing four domains of subjective well-being have been indicated [1]. A domain that measures material conditions contains income aspects and job (productivity) indicators. The subsequent domain on the population and social conditions involves diverse aspects concerning social protection, e.g., benefits, sickness, healthcare, disability and old age and survivors. The successive domain of well-being that is concerned is quality of life [13]. Education, environment, health and safety indicators are significant factors influencing the well-being and quality of life of individuals. Indicators that measure the sustainability of well-being with an overall life experience are the average overall life satisfaction rating and self-reported life satisfaction, known as the Cantril life ladder score. The latter, developed by H. Cantril [54], is a ten-point measure widely used in opinion polls, e.g., by the OECD, Gallup and OurWorldInData, as the measure of subjective well-being [55,56,57,58].



Table 1 lists indicators that are potential proxies of well-being. The list is consistent with the literature, e.g., [56,57,58].



3.1. Data


The data used for analysis are from the annual research known as EU-SILC [2,3,59]. Thus, the dataset consists of compiled variables gathered for the available years, from 2013 to 2022, and for selected European countries. Specifically, the dataset encompasses selected indicators of quality of living dimensions and well-being of dimensions. Table 1 and Table 2 juxtapose variables (indicators) used as a proxy of well-being and quality of life (2013 to 2022).



Some variables describe personal or household (HH) well-being and self-reported life satisfaction. The estimated mean (and standard deviations—SD) for these variables for the population of 27 EU countries are presented in Table 2.



Table 3 shows the mean (and standard deviations) of variables describing material conditions and population and social conditions over ten years (for considered European countries). Worth noticing is that the long-term unemployment rate has decreased over the respective period. The tertiary educational attainment variable illustrates a positive change in people’s education. There is an increase in social protection benefits and median income.



The maps in Figure 3 show a ten-point scale rating of overall life satisfaction and self-reported life satisfaction (Cantril ladder score). In both cases, nevertheless, regardless of which variable is being taking into account, in 2022, the ratings of European countries such as Bulgaria and Romania are suffering the lowest levels of well-being assessment. Indicators used to measure the sustainability of well-being vary over time in particular countries. Even though the measures of subjective well-being fluctuate and change, a general increasing tendency exists. Bulgaria seems to be an outlier out of the twenty-seven EU countries in all years since 2013. Over ten years of chasing the level of, e.g., the Cantril life ladder, in 2022, Bulgaria stayed apart from the rest of the countries, but the distance is continually shrinking (Figure 4).




3.2. Methods of Data Analysis


The data envelopment analysis (DEA) approach is the methodical base in the present subjective well-being analysis and modelling study. DEA is a linear programming technique for measuring decision units’ technical, scale and allocative efficiency based on non-parametric frontier estimation. A. Charnes, W. Cooper and E. Rhodes published the proposal in 1978 [60]. F. Førsund and N. Sarafoglou comprehensively described DEA’s origins [61,62]. A discussion on recent developments and challenges is provided by A. Emrouznejad [63].



The DEA method is a non-parametric method used to measure and evaluate relative efficiency, i.e., to assess the performance of decision-making units (DMUs), such as territorial units, companies, organisations or economic sectors [64,65]. Researchers often use the discussed methodology because it captures and describes the interdependence between many variables on the input side (input data) and the effects side (result data). The literature points out that it is worth using the DEA research technique; it is the advisable alternative for parametric analysis. Numerous authors recommend the DEA methodology to assess the efficiency of socio-political policies [66,67,68,69,70,71]. The advantages of the data envelopment method include that it does not require specification or knowledge of variable weights. One can find numerous applications of DEA techniques in the literature. For example, ref. [72] described various applications for assessing the quality of healthcare work. Similar applications include banking, non-profit organisations, social welfare, military, health services, production organisations, educational institutions and police. The authors of publications [73,74,75,76] show examples of selected applications. A. Moradi-Motlagh and A. Emrouznejad provided an extensive, analytical overview of DEA developments in recent decades [77].



Based on the Malmquist idea, the dynamic DEA is the proper choice for analysing and comparing the results of DMUs (e.g., countries) in different periods. The DEA Malmquist productivity measure is an extension of the conventional DEA model devoted to the assessment of changes in productivity over time. Combining total productivity change into efficiency and productivity components provides a more detailed understanding and evaluation of the factors influencing overall productivity change. The Malmquist model focuses on analysing changes in efficiency and productivity over multiple periods. The Malmquist DEA approach has two key elements: efficiency change (EC) and total factor productivity change (TC). The efficiency change (EC) metric value illustrates the difference in DMU performance over time.



Furthermore, the efficiency change (EC) metric reflects the ability of the DMU to move towards a hypothetical boundary representing maximum efficiency. The efficiency change (EC) indicator describes the change in such a way that if the EC value is greater than unity, it indicates an improvement in efficiency over time, and values lower than unity indicate a decrease in efficiency. A situation where the EC value equals one means constant efficiency over time. The second indicator, the measure of total factor productivity (TC), assesses the overall change in the level of productivity resulting from technological progress and technical efficiency levels [78,79,80,81].



The website hosted by the University of Warwick in the UK [82] tracks and publishes the latest theoretical, methodological and application progress in the field of DEA.



The conventional, nondynamic DEA model does not consider that decisions regarding inputs result in effects extending beyond one period. Furthermore, it does not reflect possible medium- and long-term efficiency gains. The indicated aspects make a cross-sectional or even a panel data model insufficient to characterise the dynamic nature of the modelled process. In conclusion, it is worth noting that dynamic models are needed to describe the system’s behaviour mechanism over time. The concept of economic dynamic analysis means that researchers look at the change in the value of indicators over time. As a rule, time is a continuous variable. However, in economics, it is usually assumed that the level of a variable in one period is a function of the status of this variable in one or several previous time intervals (periods), i.e., one assumes the discrete nature of the time variable. In the described context, the Malmquist productivity index MI is one of the most frequently used tools [83]. The calculated values of MI indices are the basis for assessing the efficiency of the observed unit compared to the reference unit [84].



Table 1 indicates the complete list of variables taken into account. Table 4 presents a detailed list of variables selected from Table 1. The criteria for variable selection are their statistical properties and the requirements of DEA. The data envelopment analysis (DEA) methodology uses input and output data to measure and compare the efficiency of homogeneous decision-making units (DMUs—countries). They are input and output indicators. DEA input variables used to measure the efficiency in the production of well-being were as follows: net income, tertiary educational attainment and social protection, variables labelled I1 to I6 in Table 4. Output variables are the subjective well-being indicators, such as the ability to make ends meet (ratio of households making ends meet easily) and self-reported life satisfaction: Cantril ladder score (Table 4, outputs O1 and O2, respectively).



Section 4.1 presents the results of applying CRS and VRS versions of conventional DEA. Each was calculated for output-oriented specification. The data covered four analysed years: 2015, 2017, 2019 and 2021. The following Section 4.2 contains calculation results for the DEA panel model in the CRS and output-oriented versions. The panel covers data for the years 2013–2022.





4. Results


4.1. Conventional Data Envelopment Analysis (DEA)


In the present study, conventional DEA is used to analyse and illustrate subjective well-being for the four selected years. The first stage of the analysis is carried out separately for each of the four years: 2015, 2017, 2019 and 2021. Eight indicators illustrate the efficiency measure contributing to the sustainability of well-being perception (Table 1).



Table 5 juxtaposes ten-year mean values of inputs and outputs. The lowest ten-year mean value of assessment of self-reported life satisfaction is in Greece, Bulgaria, Croatia and Hungary. Similarly, the subjective evaluation of well-being is the ability to make ends meet: Greece and Bulgaria are among countries that report a very low ratio of households making ends meet easily. On the contrary, at the top of the list of countries appear the Netherlands, Germany and Belgium (according to the I1 variable mean value), Finland, Denmark and the Netherlands (according to the mean value of the I2 variable).



Notably, input variable values are low in Romania, Bulgaria, Hungary, Greece and Croatia. Considerably greater mean values of output variables are for Luxembourg, Denmark and the Netherlands. The wealthiest European countries undoubtedly use their capital (incur social protection expenditures) in their well-being production process.



Table 6 shows European countries’ relative efficiency scores in 2015, 2017, 2019 and 2021. One of the goals of the analysis was to distinguish between European countries that are efficient and inefficient in obtaining well-being. Thus, to estimate an indicator summarising well-being dimensions, output orientation VRS-DEA and output orientation CRS-DEA were performed in the analysis. The deaR package served for data processing [85]. The output orientation VRS-DEA analysis showed that eight countries in the four considered periods (years 2015, 2017, 2019 and 2021) had efficiency scores that were exactly one: the Netherlands, Bulgaria, Czechia, Denmark, Estonia, Poland, Romania, Finland, Italy and Germany. For five countries, the Netherlands, Estonia, Poland, Romania and Germany, the output-oriented CRS-DEA efficiency scores with values equal to one (for all years) can be observed.



In 2015, efficiency scores for output orientation VRS-DEA for ten European countries were one. That implies that the following countries operated on technical efficiency in 2015: the Netherlands, Bulgaria, Czechia, Denmark, Estonia, Poland, Romania, Finland, Italy, Germany and Malta. These countries employed inputs in optimal ways to produce well-being (the outputs). As shown in Table 6, CRS-DEA returned seven efficient countries. For VRS-DEA, either in 2015 or 2017, the least technically efficient countries were Greece and Portugal. Some high-GDP European countries, such as Luxemburg or France, had efficiency scores that placed them at the bottom of the ranking, with scores values greater than one indicating room for improvement.



Figure 5 shows the ranking of European countries based on the efficiency scores for all countries. The ranking was made by employing output-oriented VRS-DEA and output-oriented CRS-DEA. Both the VRS-DEA ranking and CRS-DEA show that the Netherlands, Czechia, Estonia, Poland, Romania, Bulgaria, Finland, Germany and Malta are countries that, in the majority of the considered years, are on the top efficiency rank (scores equal to 1).



It is possible that there is more than one country in the first, second or any of the following places. Surprisingly, according to this ranking, Luxemburg and France appeared among the least efficient countries. Among others that seem to be less efficient are Spain, Croatia, Cyprus, Hungary, Slovenia, Greece and Portugal. Most of the countries are relatively stable in the ranking. The exception is Malta, which notably fell in 2021 compared to the previous periods. Latvia, on the contrary, significantly jumped up over the last year.



Linking the DEA efficiency indicators is the tool for formulating practical policy measures. Policy-makers can get practical recommendations on how to enhance social policy. These recommendations need the distinction between internal and external and intercountry and intra-country factors that are affecting subjective well-being. Based on such an inference, differentiated policies are needed, taking into account mechanisms describing how factors interact and how they evolve over time. One of possibilities is the use of particularities of identified benchmark countries.



References (benchmark countries) are shown in Figure 6. Romania, the Netherlands and Germany are the most numerous benchmark countries for other countries in all years. Estonia and Czechia are benchmark countries in almost all periods. Some countries are benchmark countries only in one year, e.g., Italy, Finland and Belgium. It is evidently visible that benchmark countries are changing over the subsequent years. Hence, an additional analysis was performed, dynamic DEA along with the Malmquist productivity index, which explains, in more detail, the internal and external causes of efficiency changes over time.




4.2. The Dynamic Data Envelopment Analysis for Panel Data


The problem under investigation is the change in efficiency over time. The DEA-based Malmquist productivity index is an appropriate tool to capture changes in efficiency over time. The primary research instrument for the goal achievement in this submission is the dynamic version of DEA, i.e., the Malmquist productivity index (MPI) proposed by D. Caves et al. [83] based on S. Malmquist [86]. The Malmquist productivity index (MI) measures changes in DMI over time—here, in European countries.



The dynamic DEA for the panel data was the next research stage. The same indicators as for the conventional DEA served to model the dynamic efficiency in producing well-being. Table 4 indicates the list of variables under investigation. Again, the DEA output variables were the subjective well-being indicators, such as the ability to make ends meet (ratio of households making ends meet easily) and self-reported life satisfaction: Cantril ladder score (Table 4, outputs O1 and O2, respectively). Input variables used to measure the efficiency in the production of well-being over time were net income, tertiary educational attainment and social protection, variables labelled I1 to I6 in Table 4. Table 7 contains values of output orientation DEA efficiencies (CRS) for 2013 to 2022.



As seen in Table 7, four countries had all efficiencies between two periods equal to one. Germany, Estonia, the Netherlands and Romania experienced constant efficiency. For these countries, efficiency (productivity) did not change from 2013 to 2022. Most of the time, numerous countries did not maintain the maximum efficiency between the two periods. Ireland, Luxemburg, Greece and France faced the lowest efficiencies in the period under research. There is room for improvement. The efficiency scores increased slightly from period to period, e.g., in Greece and France. In some countries, there was a decrease in the efficiency scores, even though there had also been efficiencies between two periods equal to one. For example, in Italy, there was a decreasing tendency in the period examined.



Figure 7 shows the Malmquist index output orientation DEA in the subsequent ten years. The Malmquist index indicates an improvement in productivity over time. The constant returns to scale (CRS) index is a tool for investigating whether efficiency improvements originate in technological or productivity changes.



Some countries do not have any significant changes in productivity over time since the MI value is close to one. For instance, countries with a constant productivity level between the two periods (and close to one) are Denmark and Germany. This means that countries with an MI value higher than one, such as Cyprus, achieved productivity growth, in particular in the periods after 2016. Compared to Latvia and Malta (in 2015), as well as Spain and France (in 2020), Poland has been relatively stable over time.



Table 8 juxtaposes the efficiency change (EC) and the technological change (TC), which decompose the Malmquist Index (MI). The Malmquist Index does not justify specific factors contributing to productivity changes. Accordingly, the efficiency change (EC) and the technological change (TC) from 2013 to 2022 may give a more comprehensive understanding of the source and character of improvements.



A thought-provoking country to analyse is Cyprus. There are evidently visible changes over time. An improvement in productivity over time in Cyprus, after 2016, shows that the efficiency change (EC) is 0.79 and the technological change (TC) is precisely equal to one. This may suggest that the efficiency change strongly depends on external factors, in this case, unfavourable ones, including the Russian annexation of Crimea and the related banking crisis and also COVID-19. The indicated factors are probably the cause of EC index values that are less than unity. Values of the TC indicator greater than or equal to unity indicate the efficient and effective management of social policy expenditures (input variables).





5. Discussion and Limitations


The contribution of this work to the development of the theoretical and empirical state of knowledge lies in three aspects. The first aspect is an attempt to summarise the terminological interpretation of common concepts that constitute subjective well-being. The text contains philosophical discussions summarising the consequences resulting from terminological conditions for measuring and determining the typology of the subjective well-being of households.



The second area in which the article contributes is the cognitive aspect of deepening knowledge about the relationship between the country’s expenditure on selected material aspects and the perceived well-being of individuals and families. In extensive experimental research, the dynamic DEA served as a tool to describe and analyse the effectiveness of socio-economic policy in European Union countries in 2013–2022. The data used to achieve the cognitive goal of the article were European Union statistical data on income and living conditions (EU-SILC) and Cantril ladder data available on the OurWorldInData.org platform. Eurostat and the OurWorldInData.org platform provide data for this purpose. The analytical approach included measurement, cross-sectional and cross-national analyses. The base for the recommendations for decision-making and a comparative description of the sustainability of the subjective well-being of households in EU countries were the results of in-depth studies on sources of the level and dynamics of SWB.



The approach used, in terms of the types of data used and the sources of information, combined with a dynamic version of DEA using extensive cross-sectional data covering ten years and twenty-seven countries, is a unique, previously unused research approach. The concept that all EU countries, with data covering the last ten years, are simultaneously analysed is unique and has never been conducted before. The approach gives a solid base for describing the efficiency over the period and across the countries. The analysed period includes important events disrupting the operation of inputs, particularly the Russian invasion of Ukraine in 2014 and the challenging period of the COVID-19 pandemic.



The contribution to the utilitarian knowledge contained in this submission is to identify the European Union member states with the most effective socio-economic policies and the countries with the most effective socio-economic policies and to consider the factors influencing the effectiveness and the resulting policy regarding social spending. There appears to be no published work that studies countries with the most effective socio-economic policies that will see the most significant increases in indicators of the subjective well-being of households. Additionally, the contribution to the utilitarian knowledge of this application consists of its attempt to develop decision-making recommendations for specific types of countries.



The gathered knowledge from the study’s results may help to conduct social policy in individual countries and the European Union. Political declarations of respective governments contain goals for building and strengthening economic and social cohesion. Strategic goals regarding social security include National and EU documents [87,88,89].



In this context, A. Moro-Egido et al. discuss the role of economic and social resources and justify improving the sustainability of well-being over time [90]. The issue enjoys broad interest in the literature [91,92,93,94].



One should remember that the collected data cover periods of two events that significantly influenced the situation in Europe. These events are Russia’s aggression against Ukraine in 2014, which resulted in severe disruptions in the financial and banking markets. It mainly affected Cyprus. The second event was the COVID-19 epidemic, which affected all countries, but most severely those whose situation depends on tourism. Both events are impressive and strongly reflect the respondents’ feelings, described in the modelled variables: overall life satisfaction and the Cantril ladder score.



Limitations. The limitations of the inference from the results of the current study are twofold: the data and their quality and the analytical tool—dynamic DEA and its applicability. Understanding the impact of public spending on well-being requires the availability of data collected through rigorous measurements that consider variations in local socio-economic and political factors. The primary source of limitations to the validity of the conclusions from the study is the quality of available statistical data. Measuring efficiency resulting from the phenomenon’s complexity, including expenditure on social purposes (education, health, culture, sports), environmental protection and public administration, determines the data quality. There are more problems when attempting international and cross-sectional analyses. Although there has been significant progress in developing measurement techniques, the availability of appropriate data remains a challenge. However, Eurostat has made significant progress in unifying how it defines and measures phenomena in the European Union’s member states. A similar observation applies, although to a lesser extent, to other international organisations, the OECD, the UN, the World Bank and global research communities, including OurWorldinData.



A significant limitation is the adopted theoretical basis underlying the formulated inference rules. In the empirical literature, various data operationalisation paradigms exist in measuring the effectiveness of public spending. However, the usual assumption holds that the effects of public expenditures are multilateral and manifest themselves in various sectors of society.



The second important source limiting the validity of the conclusions resulting from the study is the selected research technique. The study used data envelopment analysis (DEA) to assess the effectiveness of public spending. The DEA technique empirically measures the efficiency of the production of decision-making units (DMUs), in which it compares possible combinations of inputs (inputs) and outputs (effects), i.e., handling multiple inputs and outputs. This technique has gained popularity in research because it does not require any assumptions, allows for comparing multidimensional input and output data and is relatively simple computationally. The argument for using DEA to measure the effectiveness of government spending on well-being covers the main features of this research technique, including its multidimensional assessment and non-parametric approach, which allows for the inclusion of multiple inputs and outputs, providing a comprehensive and multidimensional assessment of social policy governance.



In the present study, the feature limiting the quality of inferences may be the failure to meet an essential assumption of DEA, which requires the homogeneity of decision-making units. In other words, all entities should operate under similar conditions. In the context of the presented study, there are significant differences in the nature of the studied objects (countries), their location in European regions, population diversity and historical and cultural differences, which DEA may not fully consider. The unified data collection method, which involves recording respondents’ declarations, supported the admissibility of the DEA technique.



In summary, understanding the efficiency of public spending is essential to optimising resource allocation and ultimately improving a nation’s subjective perception of well-being. In the last quarter of the 21st century, improving the efficiency and effectiveness of public spending is crucial, mainly due to the increased pressure on the stability of public finances. Continued demand for infrastructure investment and defence spending competes with the essential social needs of voters. The mentioned phenomenon is caused, among others, by long-term demographic trends and increased egalitarian self-awareness of societies. Influential social groups expect higher spending on continuing education, pensions, long-term care, etc. Recent scientific publications reflect the importance of the issue under discussion. Several publications deal with the conceptual problems of practical conditions of public sector efficiency [95,96,97]. The international approach to public spending efficiency concentrates on large organisations: the OECD [98] and the UN [99]. The research on EU countries represented by works by L. Baciu and A. Botezat [100] and the EU official document [101] concentrates on descriptive characteristics of selected problems without cross-sectional and inter-temporal aspects.




6. Conclusions


The analysis’s main conclusion is that the sustainable level of well-being in individual European Union countries is loosely related to objective indicators of material well-being. This is a typical situation under the Easterlin paradox. For example, the indications of the subjective well-being of citizens in Germany and Luxembourg are relatively low, lower than in countries such as Romania, Poland or Estonia. Another conclusion is the indication of large, and in the case of some countries, considerable fluctuations in declarations of the level of subjective well-being. The most significant differences in statements (year to year) were observed, among others, in Cyprus and Greece.



Recommendations, from the political point of view, may come from the significant fluctuations in the SWB assessment declarations indicating that citizens observe an increase in social inequalities. Therefore, governments should intensify efforts to fill the gaps between social groups. In the first place, this applies to Greece and Cyprus.



As suggested by the Easterlin paradox, the indications of the subjective well-being of citizens in fast-growing economies, including Central and Eastern European countries, manifest higher SWB perceptions than established, traditionally more prosperous societies. The underlying causal factors are unknown, and the results should be interpreted with caution. However, it may be speculated that inhabitants in Central and Eastern European are closer to hedonic philosophy, where citizens appreciate their overall improvement in their material situation. This may lead to a decrease in negative feelings.



Based on the conventional DEA analysis, it is evident that the level of input efficiency is subject to significant fluctuations in some countries. The utmost changes occur in countries with a lower level of material well-being. Fewer differences occur in wealthy countries, e.g., Germany and the Netherlands. Despite significant changes in the efficiency index in individual countries, a clear upward trend exists in the analysed years 2013–2022. Conventional DEA indicates that in most of the considered years, in both VRS- or CRS-based ranking, the Netherlands, Finland, Germany and Malta are countries that top the efficiency rank.



On the other hand, Czechia, Estonia, Poland, Romania and Bulgaria are those that are catching up. On average, the efficiency of inputs in less wealthy countries is higher than in rich countries. The conclusion is due to the observed phenomenon that the increase in well-being perception requires relatively less additional input than in wealthy countries, where it is much harder to achieve the growth of the declaration level.



For an in-depth analysis, the dynamic, output-oriented version of DEA was used. The results obtained with the Malmquist DEA include the efficiency change (EC) and technological change (TC) indexes. The technical efficiency index (or the so-called technological change index) equal to or higher than one, proving the highest value, indicates an improvement in efficiency due to progress in allocating funds for social policy purposes. In other words, this means an increasingly efficient way of using inputs and an increasingly better management of input usage exist. The technical efficiency index equal to or higher than one appeared in seven of the eleven examined years in Estonia and Cyprus. In 2013–2022, an index equal to or higher than one happened six times in Poland and Slovakia. At the same time, there were countries where the technical efficiency index equal to or higher than one occurred only occasionally, e.g., Italy and Luxembourg. This probably means that with high input efficiency, improving the manner of spending inputs is difficult. The recommendation for less efficient governments is twofold. First, untapped opportunities could be applied to current social policy to achieve additional, cost-free improvements in the perception of SWB. Secondly, knowledge and skills in improving spending efficiency should come from comparative analyses, leading to the identification of benchmarks. It is essential to understand how countries manage social spending more effectively.



It is worth mentioning that, in 2020, the TC index in all countries was less than one. It seems that this occurred because the authorities in all countries were still searching for an effective way to respond to the profound crisis of the sustainability of well-being caused by the COVID-19 pandemic.



The results of this submission could be the basis for designing an effective socio-economic policy at the national level. In the international context, the obtained results confirm the observation formulated in [102,103]. Some fast-growing economies, including Poland, produce higher subjective material well-being perceptions than established, traditionally more prosperous societies [104,105].
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Figure 1. The structure of the well-being concept. Own design. 
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Figure 2. The Easterlin Paradox. The illustration of overall life satisfaction in 2022 [2]. 
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Figure 3. Maps of well-being variables in the year 2022 (27 European countries, rating 0–10): (a) Cantril ladder score (Cantril); (b) overall life satisfaction (E005). Own study. 
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Figure 4. Changes over time in well-being and self-reported life satisfaction (years 2013 to 2022) in European countries (rating 0–10): (a) overall life satisfaction (E005), (b) Cantril ladder score (Cantril). Own study. 
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Figure 5. Ranking of European countries by efficiencies in producing countries’ well-being in 2015, 2017, 2019 and 2021: (a) VRS; output orientation DEA (b) CRS; output orientation DEA. Own study. 
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Figure 6. References (benchmark countries) for DEA: CRS output orientation DEA in years: (a) 2015 (b) 2017 (c) 2019 (d) 2021. Own study. 
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Figure 7. Malmquist index (MI) (DEA: CRS; output orientation DEA) from 2013 to 2022. Own study. 
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Table 1. Variables (indicators) used as proxy of well-being and quality of life (2013 to 2022).
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Domains

	
Indicators *






	
Material conditions




	
Income

	
Median equivalised net income [EUR per inhabitant]




	

	
Severe material and social deprivation rate [%]




	

	
Arrears on mortgage or rent payments [EUR per inhabitant]




	

	
Inability to face unexpected financial expenses [%]




	

	
Ability to make ends meet (households making ends meet easily) [%]




	

	
Inability to make ends meet (households making ends meet with great difficulty) [%]




	
Jobs/Productivity

	
Employment rate by sex [%]




	

	
Unemployment rate by sex [%]




	

	
Long-term unemployment rate [%]

Hours worked per week of full-time employment [Hours]




	
Population and social conditions




	
Social protection

	
Social protection expenditures [EUR per inhabitant]




	
Quality of life




	
Education

	
Early leavers from education and training by sex [%, 18 to 24 years]




	

	
Tertiary educational attainment [%]




	
Environment

	
Pollution, grime or other environmental problems by degree of urbanisation [%]




	
Health

	
Healthy life expectancy based on self-perceived health [Years]




	

	
Self-perceived health [%]




	

	
People having a longstanding health problem by the level of activity limitation, sex and age [%]




	

	
Self-reported unmet need for medical care by sex (too expensive or too far to travel or waiting list) [%]




	
Safety

	
Population reporting occurrence of crime, violence or vandalism in their area by poverty status [%]




	
Subjective well-being and overall experience of life




	
Life Satisfaction

	
Average rating of satisfaction overall life satisfaction [rating (0–10)]




	

	
Cantril ladder score—self-reported life satisfaction [rating (0–10)]




	
Community/Social Interactions

	
Persons who cannot afford to get together with friends or family (relatives) for a drink or meal at least once a month by employment status and income quintile [%]

Persons who cannot afford to regularly participate in leisure [%]








* Names of listed variables are as defined data producers and published on Eurostat and ourworldindata.org websites. Definitions of variables are available in EUSILC and ourworldindata.org methodologies documents [2,3].













 





Table 2. Variables describing personal or household (HH) well-being and self-reported life satisfaction (2013 to 2022) in European countries: mean and standard deviation (SD); n = 27. Own study.






Table 2. Variables describing personal or household (HH) well-being and self-reported life satisfaction (2013 to 2022) in European countries: mean and standard deviation (SD); n = 27. Own study.













	
	2013
	2014
	2015
	2016
	2017



	HHs making ends meet easily [%]
	11.73 (11.92)
	12.10 (11.69)
	12.68 (11.65)
	13.44 (11.50)
	13.73 (10.98)



	HHs making ends meet with difficulty [%]
	14.54 (10.42)
	13.53 (9.98)
	12.18 (9.53)
	11.26 (9.41)
	9.89 (8.58)



	Self-perceived health [%]
	67.25 (15.16)
	67.45 (15.34)
	67.66 (14.20)
	67.01 (14.02)
	65.30 (13.66)



	Healthy life expectancy [Year]
	71.82 (4.83)
	72.21 (4.68)
	72.58 (4.74)
	72.71 (4.59)
	73.39 (4.42)



	Overall life satisfaction [0–10]
	6.96 (0.73)
	7.06 (0.68)
	7.12 (0.66)
	7.06 (0.68)
	7.12 (0.66)



	Cantril ladder score [0–10]
	6.24 (0.99)
	6.15 (0.96)
	6.18 (0.86)
	6.25 (0.79)
	6.34 (0.75)



	
	2018
	2019
	2020
	2021
	2022



	HHs making ends meet easily [%]
	14.53 (10.68)
	15.61 (10.40)
	16.77 (10.67)
	18.00 (10.79)
	15.96 (10.01)



	HHs making ends meet with difficulty [%]
	9.04 (8.12)
	7.86 (7.65)
	7.57 (7.01)
	6.96 (7.20)
	6.93 (6.80)



	Self-perceived health [%]
	66.81 (12.80)
	65.93 (13.94)
	64.00 (12.62)
	64.89 (11.53)
	66.76 (11.52)



	Healthy life expectancy [Year]
	73.62 (4.35)
	73.80 (4.15)
	74.20 (4.13)
	73.90 (3.80)
	73.69 (4.12)



	Overall life satisfaction [0–10]
	7.17 (0.65)
	7.15 (0.55)
	7.14 (0.51)
	7.14 (0.48)
	7.13 (0.48)



	Cantril ladder score [0–10]
	6.44 (0.73)
	6.53 (0.69)
	6.58 (0.64)
	6.63 (0.58)
	6.63 (0.56)










 





Table 3. Variables describing material conditions and population and social conditions (2013 to 2022) in European countries: mean and standard deviation (SD); n = 27. Own study.






Table 3. Variables describing material conditions and population and social conditions (2013 to 2022) in European countries: mean and standard deviation (SD); n = 27. Own study.













	
	2013
	2014
	2015
	2016
	2017



	Median income [EUR per inhabitant]
	13,832.44 (6073.40)
	13,958.85 (5918.07)
	14,466.70 (5999.88)
	15,149.81 (5963.36)
	15,308.15 (5974.20)



	Social protection benefits [EUR per inhabitant]
	6510.58 (4946.26)
	6650.25 (5122.16)
	6703.23 (5192.85)
	6814.06 (5203.14)
	6927.67 (5213.16)



	Expenditure on pensions [% of GDP]
	11.00 (2.83)
	11.24 (2.89)
	11.20 (3.01)
	10.97 (3.13)
	10.84 (3.09)



	Long-term unemployment rate [%]
	5.63 (3.90)
	5.43 (3.89)
	4.93 (3.51)
	4.23 (3.04)
	3.51 (2.74)



	Employment rate [%]
	67.41 (6.72)
	68.38 (6.38)
	69.43 (6.10)
	70.52 (6.01)
	72.07 (5.77)



	Tertiary educational attainment [%]
	37.28 (8.64)
	38.83 (8.62)
	39.29 (8.48)
	40.18 (8.47)
	40.83 (8.46)



	
	2018
	2019
	2020
	2021
	2022



	Median income [EUR per inhabitant]
	15,629.22 (5731.63)
	16,321.74 (5645.12)
	16,517.96 (5477.02)
	16,997.07 (5868.67)
	17,818.00 (5892.54)



	Social protection benefits [EUR per inhabitant]
	7089.83 (5301.15)
	7276.77 (5349.00)
	7553.06 (5434.61)
	8317.52 (5918.57)
	8586.93 (5923.04)



	Expenditure on pensions [% of GDP]
	10.61 (3.03)
	10.50 (3.02)
	10.43 (3.07)
	11.27 (3.38)
	10.64 (3.18)



	Long-term unemployment rate [%]
	2.84 (2.43)
	2.37 (2.21)
	2.28 (1.99)
	2.49 (1.85)
	2.14 (1.59)



	Employment rate [%]
	73.45 (5.70)
	74.37 (5.48)
	73.42 (5.65)
	74.64 (5.16)
	76.38 (4.96)



	Tertiary educational attainment [%]
	41.65 (8.59)
	42.48 (8.83)
	43.38 (9.18)
	44.58 (9.87)
	44.82 (9.89)










 





Table 4. Input and output variables.






Table 4. Input and output variables.





	
Inputs

	
Indicators






	
I1

	
Median equivalised net income [EUR per inhabitant]




	
I2

	
Tertiary educational attainment [percentage]




	
I3

	
Social protection: benefits [EUR per inhabitant]




	
I4

	
Social protection: sickness/healthcare [EUR per inhabitant]




	
I5

	
Social protection: sickness/healthcare and disability [EUR per inhabitant]




	
I6

	
Social protection expenditures: old age and survivors [EUR per inhabitant]




	
Outputs




	
O1

	
Ability to make ends meet (households making ends meet easily) [percentage]




	
O2

	
Cantril ladder score—self-reported life satisfaction [rating (0–10)]











 





Table 5. Inputs and outputs variables in European countries: mean; n = 27 (in years 2013 to 2022). Own study.






Table 5. Inputs and outputs variables in European countries: mean; n = 27 (in years 2013 to 2022). Own study.





	

	
Inputs (I)

	
Outputs (O)




	

	
I1

	
I2

	
I3

	
I4

	
I5

	
I6

	
O1

	
O2






	
Austria

	
23,077.30

	
39.09

	
12,229.98

	
3168.70

	
3954.50

	
5286.52

	
23.10

	
7.18




	
Belgium

	
21,389.80

	
46.55

	
10,947.16

	
3025.06

	
3956.87

	
4313.83

	
29.40

	
6.91




	
Bulgaria

	
7709.30

	
32.60

	
1265.99

	
360.40

	
460.65

	
530.62

	
2.32

	
4.79




	
Croatia

	
9719.20

	
33.42

	
2545.55

	
852.38

	
1127.66

	
1036.50

	
3.34

	
5.64




	
Cyprus

	
17,374.30

	
56.74

	
4644.50

	
963.88

	
1136.59

	
2384.26

	
9.83

	
6.05




	
Czechia

	
12,928.30

	
32.49

	
3461.74

	
1137.99

	
1356.46

	
1495.37

	
11.93

	
6.73




	
Denmark

	
21,438.00

	
45.43

	
15,816.04

	
3403.22

	
5988.08

	
5838.89

	
27.46

	
7.61




	
Estonia

	
12,638.40

	
40.86

	
2887.15

	
834.79

	
1164.96

	
983.58

	
12.97

	
5.85




	
Finland

	
19,940.10

	
40.84

	
12,330.67

	
2875.91

	
4111.39

	
4782.74

	
26.07

	
7.65




	
France

	
20,025.00

	
46.70

	
10,949.15

	
3143.89

	
3842.56

	
4668.56

	
15.68

	
6.60




	
Germany

	
21,697.70

	
32.46

	
11,139.92

	
3683.88

	
4452.50

	
4261.49

	
32.17

	
6.94




	
Greece

	
9454.80

	
41.78

	
4347.78

	
900.88

	
1110.76

	
2857.54

	
1.93

	
5.50




	
Hungary

	
8721.50

	
31.27

	
2313.87

	
637.02

	
783.54

	
1094.30

	
3.62

	
5.57




	
Ireland

	
18,680.90

	
56.25

	
9348.24

	
3584.85

	
4077.03

	
2846.57

	
9.90

	
7.06




	
Italy

	
16,607.70

	
26.66

	
8184.15

	
1892.34

	
2351.09

	
4427.22

	
6.22

	
6.24




	
Latvia

	
9758.40

	
42.47

	
2139.90

	
585.79

	
770.33

	
864.10

	
6.38

	
5.75




	
Lithuania

	
10,501.20

	
55.11

	
2363.87

	
706.30

	
912.42

	
888.46

	
5.08

	
6.09




	
Luxembourg

	
29,350.90

	
54.81

	
20,653.79

	
5382.24

	
7913.24

	
7176.24

	
28.36

	
7.09




	
Malta

	
17,783.70

	
36.92

	
3975.37

	
1321.13

	
1468.9

	
1759.36

	
13.72

	
6.44




	
Netherlands

	
21,541.20

	
48.52

	
12,115.11

	
4197.58

	
5247.66

	
4626.84

	
41.20

	
7.43




	
Poland

	
11,658.60

	
42.52

	
2484.84

	
586.40

	
752.66

	
1310.67

	
8.82

	
6.04




	
Portugal

	
11,129.90

	
36.98

	
4548.12

	
1164.05

	
1490.24

	
2414.84

	
8.01

	
5.57




	
Romania

	
6234.10

	
24.90

	
1421.58

	
394.34

	
484.75

	
684.13

	
4.24

	
5.90




	
Slovakia

	
9924.30

	
35.33

	
2794.79

	
884.84

	
1123.64

	
1123.82

	
4.38

	
6.17




	
Slovenia

	
15,990.00

	
42.91

	
4817.65

	
1600.17

	
1857.04

	
2104.93

	
14.36

	
6.15




	
Spain

	
15,619.40

	
44.46

	
6001.10

	
1635.08

	
2051.44

	
2734.74

	
14.63

	
6.43




	
Sweden

	
20,305.90

	
47.90

	
13,255.77

	
3546.36

	
4895.17

	
5345.11

	
25.15

	
7.35











 





Table 6. Efficiency scores in years 2015, 2017, 2019 and 2021 in European countries (an output orientation VRS-DEA and CRS-DEA). Own study.






Table 6. Efficiency scores in years 2015, 2017, 2019 and 2021 in European countries (an output orientation VRS-DEA and CRS-DEA). Own study.





	

	
2015

	

	
2017

	

	
2019

	

	
2021

	




	

	
VRS

	
CRS

	
VRS

	
CRS

	
VRS

	
CRS

	
VRS

	
CRS






	
Belgium

	
1.043

	
1.147

	
1.000

	
1.000

	
1.030

	
1.086

	
1.031

	
1.047




	
Bulgaria

	
1.000

	
1.124

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000




	
Czechia

	
1.000

	
1.034

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000




	
Denmark

	
1.000

	
1.205

	
1.002

	
1.002

	
1.009

	
1.136

	
1.017

	
1.167




	
Germany

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000




	
Estonia

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000




	
Ireland

	
1.008

	
1.733

	
1.014

	
1.014

	
1.023

	
1.672

	
1.029

	
1.567




	
Greece

	
1.125

	
1.745

	
1.186

	
1.186

	
1.165

	
1.478

	
1.114

	
1.245




	
Spain

	
1.070

	
1.425

	
1.092

	
1.092

	
1.114

	
1.218

	
1.047

	
1.062




	
France

	
1.125

	
1.577

	
1.151

	
1.151

	
1.150

	
1.628

	
1.114

	
1.169




	
Croatia

	
1.096

	
1.225

	
1.184

	
1.184

	
1.179

	
1.549

	
1.086

	
1.388




	
Italy

	
1.000

	
1.000

	
1.030

	
1.030

	
1.001

	
1.022

	
1.063

	
1.123




	
Cyprus

	
1.118

	
1.488

	
1.115

	
1.115

	
1.056

	
1.315

	
1.086

	
1.342




	
Latvia

	
1.021

	
1.090

	
1.030

	
1.030

	
1.033

	
1.051

	
1.000

	
1.000




	
Lithuania

	
1.007

	
1.345

	
1.030

	
1.030

	
1.018

	
1.257

	
1.020

	
1.197




	
Luxembourg

	
1.088

	
1.604

	
1.095

	
1.095

	
1.041

	
1.374

	
1.041

	
1.565




	
Hungary

	
1.152

	
1.362

	
1.112

	
1.112

	
1.060

	
1.221

	
1.082

	
1.225




	
Malta

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.048

	
1.147




	
Netherlands

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000




	
Austria

	
1.023

	
1.244

	
1.048

	
1.048

	
1.065

	
1.242

	
1.077

	
1.199




	
Poland

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000




	
Portugal

	
1.249

	
1.432

	
1.211

	
1.211

	
1.127

	
1.346

	
1.046

	
1.071




	
Romania

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000




	
Slovenia

	
1.165

	
1.461

	
1.136

	
1.136

	
1.106

	
1.271

	
1.004

	
1.085




	
Slovakia

	
1.015

	
1.127

	
1.036

	
1.036

	
1.035

	
1.396

	
1.027

	
1.101




	
Finland

	
1.000

	
1.104

	
1.000

	
1.000

	
1.000

	
1.070

	
1.000

	
1.017




	
Sweden

	
1.022

	
1.386

	
1.034

	
1.034

	
1.043

	
1.146

	
1.057

	
1.214











 





Table 7. Efficiency (constant returns to scale, output orientation DEA). Own study.
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	Country
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022





	Belgium
	0.892
	0.889
	0.872
	0.929
	0.990
	0.992
	0.921
	0.931
	0.955
	0.890



	Bulgaria
	0.934
	0.885
	0.889
	0.962
	1
	1
	1
	1
	1
	1



	Czechia
	0.994
	1
	0.967
	0.970
	0.895
	1
	1
	1
	1
	1



	Denmark
	0.876
	0.833
	0.830
	0.829
	0.888
	0.887
	0.880
	0.876
	0.857
	0.880



	Germany
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1



	Estonia
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1



	Ireland
	0.619
	0.637
	0.577
	0.550
	0.554
	0.531
	0.598
	0.610
	0.638
	0.622



	Greece
	0.734
	0.604
	0.573
	0.543
	0.543
	0.591
	0.677
	0.708
	0.803
	0.832



	Spain
	0.739
	0.708
	0.702
	0.729
	0.784
	0.745
	0.821
	1
	0.942
	0.988



	France
	0.626
	0.661
	0.634
	0.628
	0.637
	0.597
	0.614
	0.764
	0.855
	0.835



	Croatia
	0.950
	0.855
	0.817
	0.687
	0.701
	0.629
	0.646
	0.667
	0.720
	0.759



	Italy
	1
	1
	1
	0.994
	0.961
	0.923
	0.978
	0.956
	0.891
	0.828



	Cyprus
	0.584
	0.585
	0.672
	0.531
	0.659
	0.792
	0.761
	0.934
	0.745
	0.845



	Latvia
	0.736
	0.728
	0.917
	0.860
	0.790
	0.923
	0.951
	0.937
	1
	0.880



	Lithuania
	0.769
	0.826
	0.744
	0.773
	0.756
	0.833
	0.795
	0.800
	0.835
	0.926



	Luxembourg
	0.674
	0.626
	0.624
	0.664
	0.616
	0.645
	0.728
	0.682
	0.639
	0.518



	Hungary
	0.728
	0.727
	0.734
	0.746
	0.801
	0.772
	0.819
	0.791
	0.816
	0.986



	Malta
	0.851
	0.870
	1
	1
	1
	1
	1
	0.956
	0.872
	0.709



	Netherlands
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1



	Austria
	1
	0.827
	0.804
	0.802
	0.827
	0.829
	0.805
	0.811
	0.834
	0.787



	Poland
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0.863



	Portugal
	0.758
	0.753
	0.698
	0.674
	0.690
	0.708
	0.743
	0.830
	0.934
	0.891



	Romania
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1



	Slovenia
	0.720
	0.739
	0.684
	0.770
	0.802
	0.861
	0.787
	0.840
	0.922
	0.917



	Slovakia
	0.878
	0.960
	0.888
	0.779
	0.759
	0.714
	0.717
	0.819
	0.908
	1



	Finland
	0.953
	0.881
	0.906
	0.914
	0.908
	0.967
	0.934
	0.927
	0.983
	1



	Sweden
	0.7412
	0.7413
	0.7216
	0.7822
	0.8443
	0.8545
	0.8729
	0.8801
	0.8235
	0.9344










 





Table 8. Malmquist DEA efficiency change (EC) and technological change (TC) (DEA: CRS; output orientation DEA) in years 2013 to 2022. Own study.
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2014

	
2015

	
2016

	
2017

	
2018

	
2019

	
2020

	
2021

	
2022




	
Country

	
EC

	
TC

	
EC

	
TC

	
EC

	
TC

	
EC

	
TC

	
EC

	
TC

	
EC

	
TC

	
EC

	
TC

	
EC

	
TC

	
EC

	
TC






	
Belgium

	
1.00

	
1.00

	
0.98

	
1.02

	
1.07

	
0.98

	
1.07

	
0.94

	
1.00

	
0.99

	
0.93

	
0.98

	
1.01

	
1.04

	
1.03

	
1.02

	
0.93

	
0.89




	
Bulgaria

	
0.95

	
0.97

	
1.01

	
1.04

	
1.08

	
1.01

	
1.04

	
0.98

	
1.00

	
1.00

	
1.00

	
0.97

	
1.00

	
0.97

	
1.00

	
0.91

	
1.00

	
0.90




	
Czechia

	
1.01

	
0.99

	
0.97

	
1.02

	
1.00

	
1.01

	
0.92

	
1.05

	
1.12

	
1.01

	
1.00

	
1.10

	
1.00

	
0.99

	
1.00

	
0.96

	
1.00

	
0.93




	
Denmark

	
0.95

	
1.01

	
1.00

	
1.00

	
1.00

	
0.99

	
1.07

	
0.96

	
1.00

	
0.98

	
0.99

	
0.98

	
1.00

	
1.00

	
0.98

	
0.99

	
1.03

	
0.94




	
Germany

	
1.00

	
1.04

	
1.00

	
0.99

	
1.00

	
0.99

	
1.00

	
0.98

	
1.00

	
0.98

	
1.00

	
1.00

	
1.00

	
1.00

	
1.00

	
0.95

	
1.00

	
0.91




	
Estonia

	
1.00

	
1.11

	
1.00

	
1.02

	
1.00

	
1.01

	
1.00

	
0.93

	
1.00

	
1.17

	
1.00

	
1.04

	
1.00

	
1.10

	
1.00

	
1.06

	
1.00

	
0.86




	
Ireland

	
1.03

	
0.95

	
0.91

	
1.03

	
0.95

	
1.05

	
1.01

	
0.99

	
0.96

	
1.03

	
1.13

	
0.97

	
1.02

	
0.98

	
1.05

	
0.99

	
0.97

	
0.91




	
Greece

	
0.82

	
0.94

	
0.95

	
1.06

	
0.95

	
1.07

	
1.00

	
0.99

	
1.09

	
0.89

	
1.14

	
0.86

	
1.05

	
0.95

	
1.14

	
0.94

	
1.04

	
0.88




	
Spain

	
0.96

	
0.96

	
0.99

	
1.03

	
1.04

	
1.00

	
1.08

	
1.02

	
0.95

	
0.99

	
1.10

	
1.01

	
1.22

	
1.04

	
0.94

	
1.05

	
1.05

	
0.87




	
France

	
1.06

	
0.92

	
0.96

	
1.02

	
0.99

	
1.02

	
1.01

	
0.99

	
0.94

	
1.02

	
1.03

	
0.98

	
1.24

	
0.99

	
1.12

	
0.98

	
0.98

	
0.92




	
Croatia

	
0.90

	
0.96

	
0.96

	
1.05

	
0.84

	
1.08

	
1.02

	
0.99

	
0.90

	
1.05

	
1.03

	
0.97

	
1.03

	
1.00

	
1.08

	
0.96

	
1.05

	
0.88




	
Italy

	
1.00

	
0.87

	
1.00

	
0.97

	
0.99

	
0.99

	
0.97

	
0.99

	
0.96

	
1.05

	
1.06

	
0.99

	
0.98

	
1.01

	
0.93

	
1.09

	
0.93

	
0.96




	
Cyprus

	
1.00

	
1.00

	
1.15

	
1.00

	
0.79

	
1.00

	
1.24

	
1.10

	
1.20

	
1.00

	
0.96

	
1.17

	
1.23

	
0.80

	
0.80

	
1.07

	
1.13

	
0.84




	
Latvia

	
0.99

	
1.03

	
1.26

	
0.96

	
0.94

	
0.94

	
0.92

	
1.10

	
1.17

	
0.98

	
1.03

	
0.97

	
0.99

	
0.94

	
1.07

	
1.04

	
0.88

	
0.91




	
Lithuania

	
1.07

	
1.00

	
0.90

	
1.01

	
1.04

	
0.95

	
0.98

	
1.03

	
1.10

	
0.98

	
0.95

	
0.99

	
1.01

	
0.98

	
1.04

	
0.97

	
1.11

	
0.92




	
Luxembourg

	
0.93

	
1.01

	
1.00

	
0.99

	
1.07

	
0.97

	
0.93

	
0.98

	
1.05

	
0.98

	
1.13

	
0.97

	
0.94

	
1.00

	
0.94

	
0.99

	
0.81

	
0.95




	
Hungary

	
1.00

	
0.95

	
1.01

	
1.06

	
1.02

	
1.07

	
1.07

	
0.99

	
0.96

	
1.05

	
1.06

	
0.97

	
0.97

	
0.99

	
1.03

	
0.97

	
1.21

	
0.89




	
Malta

	
1.02

	
0.97

	
1.15

	
1.03

	
1.00

	
1.03

	
1.00

	
1.10

	
1.00

	
0.99

	
1.00

	
0.99

	
0.96

	
1.02

	
0.91

	
1.00

	
0.81

	
0.93




	
Netherlands

	
1.00

	
1.00

	
1.00

	
1.01

	
1.00

	
0.90

	
1.00

	
0.92

	
1.00

	
0.99

	
1.00

	
0.95

	
1.00

	
1.04

	
1.00

	
0.99

	
1.00

	
0.92




	
Austria

	
0.83

	
0.91

	
0.97

	
1.00

	
1.00

	
1.00

	
1.03

	
1.00

	
1.00

	
0.99

	
0.97

	
1.01

	
1.01

	
0.99

	
1.03

	
0.97

	
0.94

	
0.93




	
Poland

	
1.00

	
1.03

	
1.00

	
0.98

	
1.00

	
1.09

	
1.00

	
1.08

	
1.00

	
1.00

	
1.00

	
1.13

	
1.00

	
0.77

	
1.00

	
1.02

	
0.86

	
0.93




	
Portugal

	
0.99

	
0.93

	
0.93

	
1.03

	
0.96

	
1.03

	
1.02

	
1.03

	
1.03

	
1.01

	
1.05

	
0.93

	
1.12

	
0.97

	
1.12

	
1.01

	
0.95

	
0.90




	
Romania

	
1.00

	
1.03

	
1.00

	
1.00

	
1.00

	
0.96

	
1.00

	
1.03

	
1.00

	
0.95

	
1.00

	
0.92

	
1.00

	
0.93

	
1.00

	
1.04

	
1.00

	
0.97




	
Slovenia

	
1.03

	
0.99

	
0.93

	
1.03

	
1.13

	
0.99

	
1.04

	
1.02

	
1.07

	
1.00

	
0.91

	
1.05

	
1.07

	
1.02

	
1.10

	
1.05

	
0.99

	
0.86




	
Slovakia

	
1.09

	
0.96

	
0.92

	
1.04

	
0.88

	
1.07

	
0.97

	
1.02

	
0.94

	
1.01

	
1.00

	
0.91

	
1.14

	
0.94

	
1.11

	
0.97

	
1.10

	
0.88




	
Finland

	
0.92

	
0.99

	
1.03

	
1.00

	
1.01

	
0.99

	
0.99

	
0.98

	
1.07
