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Abstract

:

Using clustering and principal component analysis, we demonstrate that—at the national level in Europe—innovativeness correlates strongly to both social capital and participation in sport. In this aspect, countries such as the Scandinavian countries and the countries of Central and Eastern Europe differ visibly. Referring to prior empirical research, we claim that a causal relation between sports, through social capital, and innovativeness can be established. In the context of social capital accumulation, we further discuss the role of sports clubs, often perceived as a socially intensive form of participation in sport, but most likely diminishing in this respect lately.
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1. Introduction


Depending on the level of professionalism or discipline, sport can serve social functions (pro-health, development of volitional features, socialisation, education and integration) [1,2]. It is therefore an excellent platform for building social capital (SC). This fact is indicated by numerous reports [3,4,5,6,7,8] which prove the coexistence of high levels of sports activity (SA) and SC among the population of both children and adolescents, as well as adults. Involvement with sport is also positively connected with building SC in neglected and special needs environments—e.g., those with a low socio-economic status, with a criminal past, in national and religious minorities, among unassimilated immigrants or those brought up in orphanages—by fostering social integration and community development [9].



Skrok et al. [10] claim that generating SC through SA is particularly related to the relational character of social capital, including, among others, the creation of social networks. These networks may constitute a channel (apart from the effect of health status or skill level) through which positive effects may occur, e.g., on the labour market. The aforementioned relationship between the SC and the labour market constitutes nowadays an important research field, especially in the context of searching for key reasons for differences in the level of development of individual countries. Classical production factors proposed, among others, by Smith [11], i.e., land, labour and physical capital, no longer explain economic growth sufficiently. It is necessary to supplement them with the measures of human creativity and the innovations developed thanks to it [12].



One of the best known indicators of creativity is technology, talent, tolerance (3Ts) developed by Florida [13]. It is defined by the notion of a two-layer creative class. The first layer (super creative) includes scientists, university professors, engineers, designers, architects, poets, novelists, artists, writers, editors, people of culture, researchers and analysts. The second layer (creative professionals) includes the people working in knowledge-based, high-tech and financial service sectors, as well as legal, healthcare and business management professionals. Studies show that in 2015, countries such as Denmark, Finland, Iceland and the Netherlands achieved the highest scores of this very indicator among all EU countries [14]. It is noteworthy that, among the countries in the top 40, the creative class represented over 40% of the workforce.



The 3Ts index was used by S. Yum [15] to develop its innovative version—creative class, creative infrastructure, culture (3Cs). It took into account the cultural and infrastructural aspects of creativity, which were omitted from the original and are increasingly important. The comparison of both indicators is presented in Table 1.



Innovation is the key process that shapes economic development. This concept was used for the first time by Schumpeter [16], who emphasised the importance of new products and solutions. He interpreted innovation as the introduction of a novel product or its novel variety, the implementation of a new production process, the opening or creation of a new market, the use of new materials or the application of a new production organisation. A sine qua non condition to consider a given solution as an innovation is its commercialisation [17].



The most common innovation indicators include the following: Innovation Union Scoreboard, Global Innovation Index and Global Competitiveness Report. The research conducted to date, for example, by Olejniczuk-Merta [18], shows that—despite it being a long period after the political transformation (over 30 years) and continuous central co-financing of innovation—Poland still has a low position in these rankings: according to the Global Competitiveness Report (2019) [19], out of 141 examined economies, it ranks 37th; according to the Global Innovation Index (2019) [20], out of 129 economies—41st; and, according to the European Innovation Scoreboard (2019) [21], out of 35 economies (including 27 EU countries)—last but four.



The results of the pan-European innovation rankings cited above, as well as a scarce research combining sports activity, social capital and economic indicators with innovation, have led us to follow the modern approach, that the effective and efficient development of an innovative economy requires investment in human and social capital [15,22].



Therefore, we decided to explore more widely, and in the international context, the findings from the National Bank of Poland (NBP) 2016 Report [23]. The NBP report reveals that the most innovative countries, such as Switzerland and the Scandinavian countries, perform much better than Poland—both in terms of general interpersonal trust and trust in the parliament and the legal system, as well as in terms of the analysed involvement with sports/recreational organisations. This statement has become a direct inspiration to conduct this in-depth research of a confirmatory character, because the conclusions of NBP 2016 suggested a positive relationship between SC, SA and innovation. This is due to the general trust (including interpersonal trust, trust in social standards, trust in institutions), which fosters innovation and technology diffusion, and translates directly into the total productivity of classical, previously mentioned, production factors [23].



By making a hypothesis concerning the direct or indirect relationship between SA and innovation, the authors of this paper attempted a multidimensional analysis of the relationship between SA and SC and innovation among European countries.



We perceive our research as a contribution to the previously unexplored dimension of co-variability and the multidimensional relationship between sport activity, social capital and innovation. This will allow greater insight and better understanding of the social determinants of economic mechanisms and indicators.



The aim of this analysis is to verify the observations of the National Bank of Poland (NBP)—is SA, at a country level, positively related not only to the level of SC, but also to the level of innovation? The work was carried out within the framework of the National Science Centre grant No. 2017/27/B/HS4/00427 and constitutes a summary of the results of the work carried out within its scope. The interpretation of the obtained results is embedded in the context of previous analyses.




2. Materials and Methods


This paper refers to a broad definition of innovation, according to the Oslo Methodology [24]:


An innovation is a new or improved product or process (or combination thereof) that differs significantly from the unit’s previous products or processes and that has been made available to potential users (product) or brought into use by the unit (process) (op cit. page 60). Innovation is more than a new idea or an invention. An innovation requires implementation, either by being put into active use or by being made available for use by other parties, firms, individuals or organisations. The economic and social impacts of inventions and ideas depend on the diffusion and uptake of related innovations. Furthermore, innovation is a dynamic and pervasive activity that occurs in all sectors of an economy; it is not the sole prerogative of the Business enterprise sector. Other types of organisations, as well as individuals, frequently make changes to products or processes and produce, collect, and distribute new knowledge of relevance to innovation (op cit. page 44).







Therefore, the analysis incorporates a set of innovation indicators that describe private sector inputs (business expenditure on research and development—BERD, number of research and development personnel), outputs (European Patent Office (EPO) patent applications) and social context (attitude to creativity as an important feature). It was decided to omit the inputs of the public sector as, on the one hand, they are dependent on national policies and, on the other, on the condition of the state budget.



Due to the fact that the survey was conducted at the level of EU countries (including the UK), the analysed variables were of a relative character (related to e.g., gross domestic product—GDP or population size), or took the form of an average for a surveyed characteristic in a given country.



2.1. Data


The following sources of data at an aggregate country level were used in the analysis:




	-

	
Eurobarometer 412 [25] as a source of information about sports activity and the people participating in sport in clubs in 2013;




	-

	
European Social Survey (ESS) (2012) and (2014) as a source of data on SC and social attitudes [26,27];




	-

	
Eurostat [28] as a source of data on innovation, GDP, population size and working conditions.









The following variables were used as measures of innovation:




	-

	
share of business enterprise R&D expenditure in GDP (BERD);




	-

	
number of patent applications to the European Patent Office per capita—EPO;




	-

	
number of researchers employed in the business sector per capita—RDp;




	-

	
seeing creativity as an important value—CR.









Except for the last point, the data source was Eurostat. In the case of CR, an average was calculated (using the weights included in the ESS database) to answer the question of to what extent, on a six-point scale, respondents agreed that “Thinking up new ideas and being creative is important to them. They like to do things in their own original way”.



The answers to two questions from Eurobarometer 412 were used to devise sports activity indicators. The first question, “By ‘exercise’ we mean any form of physical activity which you do in a sports context or sport-related setting, such as swimming, training in a fitness centre or a sports club, running in the park, etc. How often do you exercise or play sport?”, enabled us to determine the total percentage of the people responding: “A few times a week” or “Almost daily” (other options: “Occasionally” or “Never”) and thus determine the “sports activity” indicator—SA. The second question, “Are you a member of any of the following clubs where you participate in sport or recreational physical activity?” allowed for the construction of the “sports club” indicator—SClub.



SC was measured using a set of variables calculated using the weights defined in the ESS database as:




	-

	
averages for the questions in which the respondents assessed the importance of their values or life attitudes on a six-degree scale, or on a 10-degree scale—the level of their confidence in other people or institutions;




	-

	
groups of the population that responded affirmatively or in a certain way to other questions, e.g., about being a member of a political party or a trade union.









Detailed definitions of the indicators based on ESS, including the wording of the original questions, are provided in Table S1 in the Supplementary Materials.



Data provided by Eurostat were used as indicators to describe working conditions—which may affect the availability of leisure time and thus the possibility of engaging in sports activity. In particular, they were based on the following:




	-

	
EU Labour Force Survey (LFS)—i.e., the percentage of commuters within the same NUTS2 region and the average working time of those in managerial, specialists and technical roles;




	-

	
European Working Conditions Survey (EWCS) [29]—i.e., average commuting time.









GDP per capita (in thousands of euros) was used as a variable describing the economic development.



Due to the lack of an ideal match between the periods of the above-mentioned research, it was necessary to adjust the time structure. This was particularly true for the ESS data, which were based on average values for 2012 and 2014 (if available). For the average commuting time (EWCS), data from 2015 were used.



The availability of data accounted for the fact that 22 European countries were eventually analysed. These were the following: Austria, Belgium, Bulgaria, Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Ireland, Italy, Lithuania, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, the Netherlands and the UK.




2.2. Method


Due to the number of the SC measures, their high degree of correlation and the general nature of the interdependencies analysed, principal component analysis (PCA; [30]) was used first to devise the SC indicators (based on 23 variables from the ESS) and labour market relations (based on seven variables from Eurostat). In each case, the PCA was carried out independently, and the first principal component for each of them was used in further analysis. In the case of the SC index, this component accounted for 50% of the total variance, and in the case of labour market relations, for 44%.



The SC index was interpreted as a negative measure of “anti-community”. This was influenced by two aspects. The first is the negative impact of the variables measuring: trust in people and institutions, participation in elections, unionisation, openness to others, life satisfaction. The second is the positive impact of variables such as: perceiving it important to be admired (in connection with one’s own skills) or respected by others. The impact of particular variables is presented in Figure S1 in the Supplementary Materials.



The indicator for the relations on the labour market was interpreted as a measure of “concentration on primary work” (WP)—due to negative impact of the prevalence of having a second job and the average commuting time, and also due to the positive impact of average working time. The impact of particular variables is presented in Figure S2 in the Supplementary Materials.



Next, the indicators calculated in the previous step, i.e., SC and WP, as well as the measures of sports activity (share of people active in sports—SA, share of people exercising in sports clubs—SClub), measures of innovation (BERD, patent applications to the European Patent Office per capita—EPO, researchers employed in the business sector per capita—RDp, perception of creativity as an important value—CR) and GDP per capita (GDP) were used to cluster countries using the k-means method, using the Euclidean distance and standardisation of variables [31]. The aim of the analysis was to identify groups of countries that were as similar as possible with regard to the studied dimensions (within clusters) and those that were different from each other in this respect.



A correlation table is presented for the variables used in clustering (for Pearson’s r coefficient).



The presentation of the results (in Figure 1) in a two-dimensional system required limiting the number of dimensions (again, using PCA). After verifying different sets of parameters (the verification included an assessment of the separability of clusters and the assumption that each of them consists of at least two elements, i.e., countries), results for four clusters were presented. Figure 1 also shows the average values of the variables used in clustering for individual groups of countries. The impact of particular variables is presented in Figure S3 in the Supplementary Materials. In order to assess the feasibility of the clustering analysis, we calculated the Hopkins statistic [32]. The Hopkins statistic tests the spatial randomness of the data. We conducted the Hopkins statistic test iteratively by get_clust_tendency in R, using 0.5 as the threshold to reject the alternative hypothesis. That is, if H < 0.5, then it is unlikely that dataset has statistically significant clusters. The Hopkins statistic for our dataset is 0.64, which means that observations within the dataset are clusterable (the H value = 0.64 which is above the threshold 0.5).



The analysis was conducted using the R environment [33] and the factoextra package [34]. Results were based on 25 random initial configurations.





3. Results


The analysis of the data from the years 2012–2015 allowed us to distinguish four clusters, which reveal patterns of interrelation between the described nine indicators in the examined areas: SA, innovation and SC, in European countries. The Supplementary Materials contain Table S2, showing the values of nine indicators for particular countries.



Cluster I contains: Denmark, Finland, Sweden and the Netherlands, and cluster II: Cyprus, Italy, Slovakia and Spain. The third cluster consisted of seven countries: Austria, Belgium, France, Germany, Ireland, Slovenia and the UK, and cluster IV: Bulgaria, the Czech Republic, Estonia, Lithuania, Hungary, Poland, Portugal. These results are illustrated in Figure 1.



Clusters are evenly distributed in pairs. Countries belonging to cluster I are the countries with the highest SA indicators (from 58% in the Netherlands to 70% in Sweden). They stand out from other countries (from other clusters) with a high share in SClub (from 12% in Finland to 27% in the Netherlands) and a high level of innovation indicators (EPO—from 200 submitted applications in the Netherlands to 339 in Sweden; BERD—from 1% in the Netherlands to 2.3% in Sweden; CR—from 2.7 in Finland to 2.4 in Denmark; RDp—from 6.8 in the Netherlands to 8 in Finland) and social capital (SC—from −3.4 in the Netherlands to −6.9 in Denmark; WP—from −0.8 in Finland to −4.8 in the Netherlands). The GDP ratio (GDP per capita) is the highest in these countries.



In the countries belonging to cluster II, the SA indicator is almost half as low as in the first cluster (from 30% in Italy to 46% in Spain). On average, 7% of adults train in sports clubs (SClub). The EPO innovation indicator decreases to two- and one-digit values (from nine submitted applications in Slovakia and Cyprus to 72 in Italy). R&D expenditure (BERD) is only 0.4% of the Slovak budget and 0.7% of the Italian budget. The CR indicator (2.5) remains on average at the same level as in cluster I countries. The R&D personnel indicator is the lowest among all surveyed countries (from 0.5 in Cyprus to 1.9 in Spain). Similarly, the values of social capital measures are very low (SC—from 3.8 in Slovakia to −0.3 in Spain; WP—from 2.4 in Slovakia to 0.9 in Italy). The level of GDP is low, however, not the lowest (which is the case in cluster 4).



Cluster III is characterised by quite high sports activity indicators (SA—from 43% in France to 52% in Ireland; SClub—from 11% in the UK to 24% in Germany), high SC indicators (SC—from 2.9 in Slovenia to -2.2 in Belgium; WP—from 1.3 in Ireland to 0.6 in Germany) and innovation (EPO—ranging from 62 in Slovenia to 261 in Germany; BERD—from 1% in the UK to 2% in Austria; CR—from 2.6 in Belgium to 2.4 in Germany; RDp—from 4 in Slovenia to 5.9 in Austria) and high GDP.



Cluster IV includes the countries with the lowest sports activity indicators (SA—from 11% in Bulgaria to 39% in Estonia; SClub—from 2% in Bulgaria to 12% in Estonia), very low innovativeness (EPO—from 5 in Bulgaria to 24 in the Czech Republic; BERD—from 0.2 in Lithuania to 1 in the Czech Republic; CR—from 3.4 in Bulgaria to 2.8 in Portugal; RDp—from 0.7 in Bulgaria to 3 in Lithuania) and low SC (WP—from 2.3 in Bulgaria to −1.3 in Estonia), especially in the SC area (from 5.19 in Bulgaria to −0.28 in Estonia). This cluster includes the countries with the lowest (of all the examined countries, except Slovakia) GDP. Slovakia, with an income at a level of 13.7, was included in cluster II.



Moreover, we conducted robustness analysis of our results, presented in Figure 1. The first additional cluster analysis is available in Figure S4 in the Supplementary Materials. Figure S4 illustrates cluster analysis of eight variables (SA, CR, BERD, RDp, EPO, SC, WP, GDP). The one missing variable compared with Figure 1 is SClub. However, the results of analysis of these eight indicators lead to the same clustering of countries as the results presented in Figure 1. Similarly, Figure S5 in the Supplementary Materials shows that removing both variables related to sports (SClub and SA), does not change the outcome. In addition, we provided another cluster analysis of 10 variables (SA, CR, BERD, RDp, EPO, SC, WP, GDP and an additional one for general health). The results are available in Figure S6 in the Supplementary Materials. Once again, this analysis illustrated the same cluster construction as Figure 1. Figure S7 in the Supplementary Materials presents results of analysis in which additional measures of social capital and working conditions have been used. In this case, most countries from Eastern and Southern Europe are clustered together, but outcomes for Northern and Western European countries do not change, emphasizing that this geographical split is crucial. This division is also visible within the results of an alternative, hierarchical clustering method (Figure S8 in Supplementary Materials). The validation of clustering was performed by those two sensitivity analyses combined with the Hopkins statistic (H = 0.64) as a clusterability measurement.



The correlation analysis for Pearson’s r coefficient carried out based on the variables used in clustering demonstrated that all the indicators in question are interrelated (Table 2). This fact is not surprising, as all indicators are positively related to the level of economic development, measured by the value of GDP per capita. Since differences in economic development can be both the cause and the effect of other international differences (in other aspects), GDP can account for positive correlations between these other aspects.




4. Discussion


This paper concludes the wider research concerning the role of sports activity in building social capital. To date, the profile of adults engaged in sports has been analysed, with the use of a multi-level social and environmental approach [35]. The key demographic and socio-economic characteristics and the interactions occurring between them have been demonstrated, which accounted for the differences between practising and not practising sport [36,37]. The relationship between sports activity and social capital at an individual level has been assessed, as well as the impact of sports activity on the health, beliefs and social status of adults [10]. A question on how sports activity can contribute to the accumulation of social capital in a country where its level is low has also been investigated [38].



The final stage of the research, the results of which are contained in this paper, is a multidimensional analysis of the relationship between sports activity and social capital and innovation in European countries. The data clustering analysis carried out with the use of the k-means method has revealed that all these examined variables, characteristic of particular societies/economies, are positively correlated with each other (including the level of economic development—GDP per capita). However, it should be noted that they are less related to labour market organisation. We endeavor to show in this article that high innovation in European countries such as Sweden, Finland, Denmark and the Netherlands is accompanied by high SA (especially in clubs) and high SC, which translates into high GDP. This is also confirmed by the pan-European innovation rankings mentioned in the introduction to this paper.



At the national level, social capital, sports activity and innovativeness seem to correlate strongly—at least indirectly (e.g., in connection to the level of economic development). While the relation observed between innovativeness and sports (even treated or understood as social activity) at the national level can be considered a spurious one (e.g., resulting from economic development level), we think that specific mechanisms that go from engagement in sports (especially when it is embedded in a social setting), through selected dimensions of social capital, to innovativeness can be identified.



Firstly, the impact of engagement in sports activity on social capital is often implied. The mechanisms behind this are synthetically presented by Pawlowski and Schüttoff [39]. The research by Felfe, Lechner and Steinmayr and Schüttoff et al. [40,41] show empirically that sport can be a tool that fosters the development of SC among children and youths or reduces social problems. The same is true for adults. Di Bartolomeo and Papa [42] describe an experiment (with the participation of students) proving that physical activity itself, even in the short term, promotes trust and cooperation with other people.



Our recently published research at an individual level, using a radius matching method [10], provides arguments in line with the pre-existing empirical results (i.e., Felfe, Lechner and Steinmayr and Schüttoff et al. [40,41]—engagement in sports activity (or involvement with sport clubs) can contribute to the accumulation of social capital, but only within its selected dimensions. In particular, thanks to the application of the results of a rich longitudinal study on social profiles of people living in Poland, Social Diagnosis [43], we show that—for some groups (women over 40)—a positive impact of sports activity on social involvement is substantial and broad in terms of the types of involvement (including work for the benefit of local society). At the same time, for others (in particular, for younger women and men), it contributes mainly to the extension or deepening of social networks and to the development of a more positive and proactive attitude towards life and work.



Secondly, the relationship between SC and innovation—although understood generally and intuitively, and often only mentioned—is heterogeneous and complex. This was demonstrated by Echebarria and Barrutia [44] in their review of the empirical literature and their own quantitative analysis. According to their reports, SC can foster innovation, e.g., by lowering transaction costs (both transactions and knowledge sharing take place with a higher level of trust), or by increasing the knowledge base (by expanding social networks). However, the empirical analyses they refer to show that bridging social capital and weak ties, as well as associational activity, are crucial in this respect, and not necessarily—for instance—trust or deepened relationships in a narrow social environment. At the same time, Echebarria and Barrutia [44] observe a non-monotonous relationship between SC and innovation. They demonstrate that maintaining too high SC (defined broadly, measured by an aggregate index and based on the European Values Survey) is so costly that it limits innovation. It should be noted that our observation regarding the relation between sports activity and the extension of social networks, stipulated by Skrok et al. [10], is consistent with the observations concerning the relation of social capital and innovation mentioned above.



Furthermore, social capital is found to be related to pro-innovative attitudes. For example, as presented in Asteria et al.’s [45] gender equality studies, the network and social capital of the community are related to women’s proactivity. In Perry-Smith and Shalley [46], social relations and their translation into creativity were analysed. The authors “go beyond the idea that communication and interaction in general facilitate creativity by describing the dynamic interplay between social networks and creativity” (op. cit., pp. 100) and through multilevel analysis proved that “the social relationships may facilitate creativity, and in some special conditions may actually constrain creativity” (op. cit., pp. 100). They claim that increased communication and increased interaction are helpful in supporting creativity at the organisational level, and Gong et al. [47] confirmed this relation at the individual level.



In this context, it should be noted that the role of engagement in sports activity could be especially important when it takes place in a manner allowing for transgressing boundaries of narrow, hitherto existing social groups to which a given person belongs. One of the key questions in this respect is whether organised, long-lasting forms of sports activity—training in sports clubs—are particularly conductive to such effects. Indeed, the literature often analyses the role of sport clubs in the context of the relationship between sports and social capital. Therefore, it arises from the findings presented by Seippel [4] that being a member of sports clubs may be connected to a higher level of trust, however, Downward, Pawlowski and Rasciute [48] suggest that the cause and effect dependency is the reverse. The meaning of sport clubs might be more complex, however. Sillen [49] argues that the success of sport clubs depends on their inclusiveness and ability to settle themselves in local societies. Brown [50] shows that members of sports or recreation community organisations in Lund (Sweden) and Ballarat (Australia), in comparison with the members of other organisations, had higher scores in some measures of social capital (higher trust in government, greater tolerance and better relations with neighbours) and not worse scores in other measures.



Sports clubs often bring together people from different backgrounds and even from different cultures, which can contribute to fostering SC in compassionate, multicultural societies [51].



Remarkably, members of sport clubs in those countries characterised by a high level of both social capital and involvement with sports clubs are often shown to be driven by different motives than the people involved in more flexible forms of sports activity. In particular, for the Netherlands, Deelen, Ettema and Kamphuis [52] found that both social recognition and image and social affiliation and skill development are more often the goals of the former group than of the latter. On the other hand, with respect to engagement in settings other than sports clubs, health orientation plays a greater role. In other words, not only is social involvement more directly related to clubs, but so is the willingness to make progress. These traits, in turn, can be linked to—respectively—accumulation of social capital and innovativeness, understood as a process of improvement. This phenomenon is mirrored in the fact that sports activity and exercising in sports club are studied separately at the EU level (see Special Eurobarometer 412, 427).



We achieved results consistent with the observations presented above in another of our analyses [38]. Namely, at the aggregate, regional level (NUTS 4), we employed the instrumental variables method (using data on sports infrastructure, detailed in terms of the types of infrastructure, as the source of instruments) to analyse the impact of membership of sport clubs on social capital. The supplementary character of these findings results from the fact that some dimensions of social capital can be only measured at an aggregate level, e.g., the propensity of local societies to create organisations. Our main finding is that, while there is no apparent relationship between membership of sports clubs and civic involvement (measured by participation in general elections) or donorship (measured by tax deductions resulting from donations), a positive relationship between the number of associations or other organisations and social goals can be identified. In other words, at the societal level, higher involvement with sport clubs coincides with a higher propensity not only to follow pro-social goals, but also to plan activities towards fulfilling them. The latter might be interpreted as a willingness to sustain and systematise these efforts, and not treat them as ad hoc or temporary tendencies. Therefore, we argue that social activity and organised sports activity can create a virtuous cycle that, in the long run, could also lead to other socio-economic benefits, such as innovativeness.



There are, however, arguments against the “special role” that sports clubs might play in stimulating the accumulation of social capital (as opposed to sports activity in general, not in comparison with other associations). In particular, returning to the analysis at the level of the countries presented in this article, SA is associated with the measures of innovation no worse than SClub. This is also confirmed by the results of the correlation analysis.



Explanations of the above result can be found in the literature. It proves, on the one hand, that membership of a sports club gives more diverse benefits than recreational physical activity (e.g., in individual disciplines, it has no social effect) [53], that it has a strong influence on general physical activity [54] and that it plays a pivotal role in social integration [55]. On the other hand, more and more researchers [56,57] consider it a myth that organised sport offers a developmental benefit for everyone. Indeed, since the 1990s, there has been an increased involvement with non-organised, informal sport [58]. Eime et al. [53] argue that this involvement has increased significantly over the last decade. According to Borgers et al. [59] this is due to institutional changes, which are the consequence of cultural and social changes, as well as changing values, habits and attitudes of people. Today’s participants in sports do not want to be dependent on formal structures such as membership obligations, opening hours and the availability of specific sports facilities [58]. They want to avoid the stress (competition, losing, dissatisfaction) that is inherent in organised sport [55] (often accessible only to small, privileged groups of people [60]). They seek greater flexibility and a greater sense of autonomy. Research shows that self-organised SA can also have positive psychological and social effects (among others, it can promote general life skills and pro-social behaviour) [61]. For example, lifestyle sports can offer young people the opportunity to learn social skills such as: independence, self-control, cooperation, problem solving [62]. According to Säfvenbom, Wheaton and Agans [63], such contexts may produce thriving young people, not in spite of, but because of involvement in contexts with no strict rules, no formal leaders and no a priori competence or performance goals. In addition, researchers argue that the element of fun, inherent in self-organised SA, is more likely to foster creativity, identity building and self-actualisation [63]. Fun is the result of internal motivation and can therefore be seen as an important factor in experiencing personal activity, pleasure, autonomy, self-determination, competence development and self-esteem [64]. Furthermore, Deelen, Ettema and Kamphuis [52] point to the perceived minimum skill level as a potential limitation in the general openness of sports clubs towards society. One can argue that under such conditions, clubs would rather lead to the accumulation of bonding, but not bridging social capital. Once again, however, the social aspect of membership of sports clubs should be considered as dynamic and country specific [65]. In particular, with respect to the Netherlands, Bovens and Trappenburg [66], Elling and Claringbould [67] and van Haaften [68] show that sports clubs can even become exclusionary, segregating or self-segregating. In the case of Germany, Burrmann, Braun and Mutz [69] show that, while in 2001 the members of sports clubs were more pro-socially oriented than non-members, no such difference could be observed in 2017/2018. Scheerder et al. [70] show that, while in 1979 the members of the middle class, and even more so of the upper class, were more likely to be involved in club participation than the members of the lower class, no significant impact of social class was observed either in 1989 or in 1999. For the non-organised participation, however, the results were the reverse (i.e., nonsignificant in 1979 and significant, increasing with social class, in later years). For commercial gyms in Germany, Cardone [71] argues that, while the behaviour of the members can be inward-orientated and exclusionary, it can also transgress cultural differences.



The contemporary nature of engagement in sports activity described above, not necessarily dependent on involvement with sports clubs, is reflected in another of our articles [36]. We showed that two of the three (apart from the age) most important factors accounting for engagement in sports activity in Poland are of a social nature. One describes a narrow group, to which a given person belongs, the other, adults in a household. Namely, the more other members of the latter engage in sports activity, the greater the probability that a given person does as well. Secondly, a key variable describes whether a given person goes to restaurants, bars or pubs. This suggests that, without judging causality, openness to going out and using market services instead of traditional household production is relevant. Once again, it is consistent with the conclusion on the social nature of sports activity and the tendency of the latter and social capital to reciprocally reinforce one another. Moreover, it should be noted that the greater propensity to engage in sports demonstrated by the adults who organise their lives in a modern, market-based way is consistent with the previously described observations set out by Florida [14] on the creative class.



To conclude, our previous studies (Skrok et al. [10]; Biernat et al. [38]; Biernat, et al. [35]) indicate a positive direction of mutual dependencies between SA or SClub and SC. In light of these results, the actions taken in Europe since the 1990s focusing on raising the profile of sports and physical activity and the implementation of the so-called European model of sport by the European Commission go well beyond their original objective—health. Therefore, they are of pivotal importance for supporting the sustainable development of EU countries, in line with the UN’s sustainable developmental goals (SDGs) [72,73].



However, given the diversity of forms and structures that characterise the field of sport in particular Member States, the development of a universal model and a completely uniform organisational structure cannot be an objective of the EU’s actions. In line with the European dimension of sport, a local sports club plays a key role in the overall organisational structure of sport in the EU [74], although, as we have pointed out, the literature on this subject has raised questions in this respect in recent years. Due to its multidimensional nature and cross-sectoral links, it is one of the factors supporting sustainable development of individuals and local communities. However, there are countries, such as Poland, where sports clubs function poorly in terms of public awareness and their activity does not translate into the popularisation of sport [75]. This is confirmed by Heinemann [76], Tuyckom and Scheerder [77] and Breuer et al. [78], who point to the geographical, social and organisational diversity of sports activity in the EU. Therefore, on the basis of strategic documents (e.g., White Paper on Sport, European Dimension in Sport or Global action plan on physical activity 2018-2030), Member States create their own legal grounds and implement internal policies while preserving their national character [79,80,81].



Our study is subject to limitations. Only 22 countries—all being EU members during the period covered by the analysis—limits possibilities to generalise the conclusions. This is further reinforced by the fact that the majority of empirical research included in the discussion was based on selected European countries. Furthermore, only selected measures of innovativeness were available—even though they cover different facets of this process, it is, undoubtedly, significantly more complex. For example, the EPO procedure is only one of the elements of patenting strategies at the disposal of potential intellectual property owners. In broad sense, innovativeness is not only restricted to R&D recorded within official statistics on personnel and expenditure. Thirdly, the available measure of sports activity was based on information that included the frequency, but not intensity, of it. Neither was information on the social aspects of this activity available—even in individual disciplines, like running or cycling, which one can engage in in solitude or alongside other people. The same could be said of sport clubs—as discussed, their organisational culture might matter for the accumulation of social capital, and this character varies internationally.



In light of the described limitations, one should emphasise the need for further research. We consider ours as one of the first steps in the analysis of a non-obvious relationship between sports, social capital and innovativeness. Certainly, whether it is possible to the replicate the observation outside Europe would be an interesting question.



Secondly, further evidence on possible causal relations between involvement in sports, sport clubs and particular dimensions of social capital and innovativeness both on personal (e.g., through creative approach) and societal (e.g., through creation of productive social networks) aspects should not only be of great value, but also possible in future, especially with increasing availability of microdata.




5. Conclusions


	
The analysis of European countries in terms of their level of innovation, sports activity and social capital allowed us to distinguish four clusters. In the countries with high innovation, such as Sweden, Finland, Denmark and the Netherlands, high sports activity and high social capital were observed.



	
The majority of Central and Eastern European countries belong to the cluster with the lowest sports activity indicators, very low innovativeness and low SC (especially in the SC area).



	
Sports activity (in the long term) can, through its socialising character, have the potential to foster innovation.



	
Investment in European countries in the development of sport can contribute to their sustainable development and SDG achievement, going beyond the original objectives and contributing to economic development. In particular, this process can take place by supporting the building of social capital, including entrenching social networks and promoting associations.
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Figure 1. Cluster plot for nine indicators and 22 countries with mean values for clusters. Note: SClub—sporting activity in sports clubs; SA—sporting activity; CR—perception of creativity as an important feature (negative indicator); BERD—corporate R&D expenditure; RDp—R&D personnel; EPO—patent applications submitted per capita; SC—negative anti-community indicator; WP—concentration on the primary job (negative indicator); GDP—gross domestic product (GDP). BSS/TSS ratio = 75.9%, average silhouette = 0.283, Dunn index = 0.343, minimum average dissimilarity between two clusters to maximum average within cluster dissimilarity ratio = 1.108. 
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Table 1. Two creativity indexes: technology, talent, tolerance (3Ts) by Florida vs. creative class, creative infrastructure, culture (3Cs) by Yum.
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Creativity Index

	
Florida’s 3Ts Creativity Index (2002)






	
Dimension

	
Category

	
Content




	
Talent

	
Creative class

Human capital index

	
Proportion of creative class

Proportion of university degrees holders




	
Technology

	
High-tech innovation

Innovation index

	
The amount of high-tech production

Proportion of patents owners




	
Tolerance

	
Bohemian index

Melting pot index

Gay index

	
Proportion of artists

Proportion of foreigners

Proportion of gay people




	
Creativity Index

	
Yum 3Cs Creativity index (2015)




	
Dimension

	
Category

	
Content




	
Creative class

	
Creative class

	
Proportion of creative class in general population




	
Creative infrastructure

	
Study infrastructures

Rest infrastructures

People

	
The number of universities, creative industries (including R&D)

Number of cafes, restaurants, parks

Proportion of foreign-born people in general population




	
Culture

	
Places

Buildings

	
Areas of historic preservation, number of libraries and museums








Note: Own compilation based on Florida (2002) and Yum (2015).
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Table 2. Pearson’s r correlation matrix for 22 countries.
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Sport Activity Indicators

	
Creativity Indicators

	
Social Capital Indicators

	
Socioeconomic Situation






	

	
SClub

	
SA

	
CR

	
BERD

	
RDp

	
EPO

	
SC

	
WP

	
GDP




	
Sport activity indicators

	
SClub

	
1

	
0.79 ***

	
−0.44 *

	
0.67 ***

	
0.79 ***

	
0.75 ***

	
−0.79 ***

	
−0.74 ***

	
0.83 ***




	
SA

	
0.79 ***

	
1

	
−0.57 **

	
0.77 ***

	
0.87 ***

	
0.8 ***

	
−0.89 ***

	
−0.66 ***

	
0.83 ***




	
Creativity indicators

	
CR

	
−0.44 *

	
−0.57 **

	
1

	
−0.41

	
−0.41

	
−0.45 *

	
0.44 *

	
0.09

	
−0.64 **




	
BERD

	
0.67 ***

	
0.77 ***

	
−0.41

	
1

	
0.87 ***

	
0.86 ***

	
−0.73 ***

	
−0.42

	
0.73 ***




	
RDp

	
0.79 ***

	
0.87 ***

	
−0.41

	
0.87 ***

	
1

	
0.9 ***

	
−0.87 ***

	
−0.67 ***

	
0.85 ***




	
EPO

	
0.75 ***

	
0.8 ***

	
−0.45 *

	
0.86 ***

	
0.9 ***

	
1

	
−0.88 ***

	
−0.63 **

	
0.85 ***




	
Social capital indicators

	
SC

	
−0.79 ***

	
−0.89 ***

	
0.44 *

	
−0.73 ***

	
−0.87 ***

	
−0.88 ***

	
1

	
0.73 ***

	
−0.88 ***




	
WP

	
−0.74 ***

	
−0.66 ***

	
0.09

	
−0.42

	
−0.67 ***

	
−0.63 **

	
0.73 ***

	
1

	
−0.62 **




	
Socioeconomic situation

	
GDP

	
0.83 ***

	
0.83 ***

	
−0.64 **

	
0.73 ***

	
0.85 ***

	
0.85 ***

	
−0.88 ***

	
−0.62 **

	
1








Note: SClub—sporting activity in sports clubs; SA—sporting activity; CR—perception of creativity as an important feature (negative indicator); BERD—corporate R&D expenditure; RDp—R&D personnel; EPO—patent applications submitted per capita; SC—social capital (negative anti-community indicator); WP—concentration on the primary job (negative indicator); GDP—gross domestic product. Significance: *** <0.001, ** <0.01, * <0.05. Normality assumption is rejected at p = 0.0013 for EPO, at p = 0.0519 for RDp and at p = 0.0966 for GDP). The values of Spearman’s rank correlation (not reported) are close to reported Pearson’s coefficients.
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