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ABSTRACT 

In the last decades, the attention on social capital is increasing and the literature 

provides in some cases contrasting approaches and results, so we decide to expand 

the knowledge of this resource, through its characteristics, the diffusion in European 

Union at regional level and the linkage with economic performance. Starting from 

the definition of the relative aspects taken into account, we represent them in 

European regions, studying the similarities among these latter and the effects of 

social capital in Gross Domestic Product per capita. At the end, we elaborate a 

composite index of social capital, useful to enclose it in a unique value with the aim 

to appreciate the regional differences within countries and to give a direct idea of 

the resource for hypothetical introduction of policies.  

The main outcomes show the relevance of social capital on economic development, 

that through its various facets, promotes collaboration and cohesion among people, 

and consequently the improvement of economic relationships. The study considers 

in the investigation 194 regions, belonged to 20 countries of European Union in the 

year 2014, because the available data does not allow to include all the member 

states. This impact can be considered general since the effects are valuable also in 

regions with different levels of development, even if there are variations in the 

spread of social capital.  
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ABSTRACT 

Negli ultimi decenni, è aumentata l’attenzione sul capitale sociale e la letteratura 

fornisce in alcuni casi approcci e risultati contrastanti, quindi noi abbiamo deciso 

di espandere la conoscenza di questa risorsa, mediante le sue caratteristiche, la 

diffusione a livello regionale nell’Unione Europea e il collegamento con la 

performance economica. Partendo dalla definizione dei relativi aspetti presi in 

considerazione, li rappresentiamo nelle regioni europee, studiando le analogie tra 

quest’ultime e gli effetti del capitale sociale sul PIL pro capite. Infine, abbiamo 

creato un indice composito del capitale sociale, utile per racchiuderlo in un unico 

valore con l’obiettivo di valorizzare le differenze tra regioni dello stesso paese e 

fornire un’idea diretta della risorsa per l’ipotetica introduzione di politiche.  

I principali risultati mostrano la rilevanza del capitale sociale nello sviluppo 

economico, che attraverso le sue varie sfaccettature, promuove collaborazione e 

coesione tra le persone, e di conseguenza l’aumento delle relazioni economiche. Lo 

studio considera nell’indagine 194 regioni, appartenenti a 20 paesi dell’Unione 

Europea nell’anno 2014, perché i dati disponibili non permettono di includere tutti 

gli Stati membri. Questo impatto può essere considerato generale in quanto gli 

effetti sono significativi anche in regioni con diversi livelli di sviluppo, sebbene ci 

siano differenze nella diffusione del capitale sociale.  
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1. INTRODUCTION 

The study originates from the idea of social capital, defined by the Encyclopedia 

Britannica as the process of relationships, trust and reciprocal exchanges of benefits 

within social networks that ensure various advantages, also in problem solving,  

therefore, it could be a resource for the community and the inhabitants (Poteyeva, 

2009). According to this, social capital embraces a huge amount of aspects of the 

society and, so it became necessary to research the possible relevance from the 

economic point of view. The pillars of this type of capital are mainly intangible 

because they comprise personal values, norms, perceptions about the behaviors that 

the individuals have in a society, in such a way they have conscience and awareness 

about the relations. As viewed, the argument could be indicated as abstract, but, in 

reality, the social capital can be measured effectively and it is not only related to 

the feelings or perceptions; it has an important role not only in the well-functioning 

of a society and in the sense of citizenship, but further in economic performance of 

people and firms, as happen for example when there is a development of new 

collaborations.  

Starting from the basic notions, we want to expand the knowledge about the 

influence of the social capital, in its different appearances, and how it is spread and 

developed in regional economic field of European Union. The complexity and the 

subjectivity of the survey on measure the effective values, especially through 

interviews, discourage the spread and reliability of the data collection, so they can 
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create inaccuracy and lacks; cause of this issues, our dataset involves 194 regions 

of 20 countries of European Union.  

The elaboration, in the initial part, proposes an essential section focused on the 

examination of the existent literature regarding the social capital, in order to clarify 

the aspects that substantially are involved in the resource; the authors and the 

researchers in this field don’t follow a unique trend about the possible effects of 

social capital, rather they have often contrasting outcomes and approaches, 

underlying the various facets of the argument.  

The third chapter will provide the explanations about the choice of the variables, 

the description of the data that form the set, and a preliminary computation of 

statistics, with the aim to complete the illustration of the single indicators present 

and their general orientations for describe the characteristics of the regions.  

After this investigation, the most significant analysis will be contained in chapter 

four, in which we try to find out the direct implications of variables to the economic 

performance and their influences. First of all, we want to make regression analysis, 

and in addition the evaluation of the possible problems resulting in the calculations, 

with diagnostic graphs and solutions; furthermore, according also to the results 

obtained above, cluster analysis will be the consequent stage, utilizing different 

methods and a mapmaking technique to graphically visualize the results and to see 

the commonalities of regions and whether they have particular characteristics. 
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The fifth chapter, instead, deepens the knowledge of social capital, summarizing 

the relative variables in a unique composite index, and it could describe the stock 

of social capital in each region of the dataset. The use of a single value, that contains 

inside the information of diverse indicators, has various advantages and, first of all 

that of giving the direct idea of the phenomenon, in order to take fast decisions. As 

suggested by the literature regarding the construction of indices, in order to give 

more robustness to the analysis, different methods will be tested, and it will be 

reported the rankings and the corresponding frequencies (Nardo et al., 2005). 

At the end, there are a resumption of the main evidences and conclusive remarks 

about the expansion of the social capital, and in what face of the same coin the 

analysis can be approached, about positive or negative impact on Gross Domestic 

Product in European regions, and what are the main findings that can obtain 

attention; hence, considering the fact that there is not the claim to include all the 

possible factors with a link to economic growth, the elaboration is not exhaustive, 

but our focus is on social capital and its peculiarities. 
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2. REVIEW OF THE MAIN CONCEPTS OF SOCIAL 

CAPITAL AND ITS LINKAGE WITH ECONOMIC 

GROWTH IN THE LITERATURE 

Since the start of the economic studies the growth is one of the pillars and the 

basepoint of the theories and, countless researches were made in this field, in order 

to find also all the possible explanations and facets of sources, that influence the 

trends.  

The economic growth has different determinant factors, as for example physical 

capital, human capital, labor force and technology, and these in turn could have 

other elements that define their values. Durlauf et al. (2008) show some growth 

theories, with the objective to find proofs regarding the regressors used in the 

various theories, and the relation between model uncertainty and the correct one: 

using the model averaging methods (the right model is unknown) and a dataset, that 

includes over than 50 countries and three periods from 1965 to 1994, they 

demonstrate the robustness of neoclassical growth, macroeconomic policy, as for 

instance inflation rate, and regional heterogeneity, and the latter results as the most 

important factor for the physical capital accumulation; there is also small worth for 

religion, geography, institutions and ethnic fractionalization.  

From another point of view, Badunenko and Romero-Ávila (2013) present the 

position of the finance and the financial development on economic growth, mainly 
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considering the efficiency effect because the proficient approach of financial 

intermediaries within countries can bring a larger impact on the production with the 

marginal rise of physical capital. The data used come from Penn World Table 

(PWT), that is one of the most useful for the study of economic factors, integrated 

with Barro and Lee dataset and, the elaborations demonstrate the central role of the 

allocative efficiency on variations of productivity growth and on international 

polarization of incomes, and the technological changes on the output dispersion of 

the production processes; the results cannot be generalized because the authors 

employ determinate parts of financial sector, a specific period and they avoid to 

employ other complementary elements.  

As seen before, social capital, like other aspects of business activity, should be 

studied with the goal to extrapolate all the possible repercussions on economic 

performance and, in the last decades, the argument have registered a substantial 

improvement in the number of researches, considering various methods of study 

that brought contrasting results, also in the definition of the boundary of the 

discipline (Durlauf and Fafchamps, 2005). 

Starting from the descriptions of the main traits, Coleman, in his publication of 

1988, explains the concept of social capital, its importance in a society and the 

distinctions that can be made in this wide field. The author defines the social capital 

as “variety of different entities, with two elements in common: they all consist of 

some aspect of social structures, and they facilitate certain actions of actors”.  So, 
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this type of capital is more intangible and, passing through the relations among 

people, it can be a boost for productive activities. He identifies three kinds of social 

capital and they are obligations and expectations, that depend on the trust present 

in society and the value of the obligation, information channels, key elements for 

the development of the relations, and, norms and effective sanctions. At the same 

time, in some specific situations, social capital could be useless or maybe negative 

because the different combination of the resources in a determined structure could 

not bring the desired outcomes. Coleman underlines other important factors, as for 

example, the distinctions of the relationships and the closure of the structures that 

are decisive to improve all the three typologies of indicators seen.  Another 

remarkable consequence is the formation and improvement of human capital in the 

next generation, fostered by familiar commitment and role of the communities; this 

is supported by empirical elaborations that evaluate, for example, the time spent 

with the parents or the choice to drop out of school. According to the author, it is 

relevant to highlight the special feature of the social capital that can be also 

considered as a public good because everyone who contributes on the development 

of social capital, obtains only a relative part of beneficial outcomes instead other 

persons, like children, for instance, that receive the benefits; so, it is registered an 

underinvestment on these crucial public goods for the next generations and one 

solution could be the spread of voluntary social organizations.  
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An additional characteristic of social capital, according to Boix and Posner (1998), 

is the circular balance because the repetition of cooperative actions have a positive 

effect on social capital, and consequently, this improvement helps the cooperation, 

but the process confides in political equality and social similarities. As appreciated 

for the financial sector, the authors emphasize the interconnection with the 

governmental institutions and their level of efficiency; there are relevant 

intermediators in this link that are the interest and the commitment of the citizens 

about political environment, observance of the rules, the preferences also for the 

society in general, bureaucracy and consociationalism. Summarizing, the social 

capital represents a useful resource to increase the potentiality of the government, 

in order to improve the benefits for all in a society. 

The generalized trust, that is one of the most spread variables used to evaluate the 

social capital endowment, is inherited by the culture of origin, as demonstrated by 

Uslaner (2008) in his study on American population made of multiethnic people; 

the research points out that the trust is not a matter of time but it is enough stable 

and it comes from social sources, in fact the investigation concerns the places of 

origin and the linked amount of social capital that they bring in US. People coming 

from Nordic countries, included Germany and Great Britain, registers a higher level 

of trust than Latin and African countries but, at the same time, they change in a long 

period of time the preferences and, also the social values. The calculation through 

a linear regression is facilitated by data from General Social Survey (GSS) and 
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World Values Surveys. Summarizing, the ethnicity and the home country have a 

relevant position in the definition of the properties of social capital. 

In compliance with Heinemann and Tanz (2008), social capital, in particular trust, 

has also the function of encouragement of reforms indeed, formal institutions are 

less useful and less determinant in all the societies characterized with high trust and 

cohesion. The analysis, made also this with World Values Surveys, highlights that 

trust has the capacity to reduce the power of some obstacles of the reform processes, 

and these are asymmetries of information and communicative problems between 

government and citizens, the advantages of specific group versus benefits for the 

collectivity, the opposition of individuals and, at the end, the skepticism about 

future situations due to the new reforms. In order to demonstrate these conclusions, 

the authors created a model, including measures of economic development, status 

of political conditions and linkages with other countries, and they made an OLS 

elaboration of the data of a specific period of time: the most robust result shows the 

impact of trust on legal system and in a weak manner it has effect on boost 

deregulation, but from another point of view, this index of social capital does not 

have relevant importance on international relationships and monetary field. As seen 

for the inheritability of social capital, also in the political area the initial 

circumstances of the countries hold a significant position, in relation to the 

development of new introductions, and in addition for the evaluation and 

interpretation of the outcomes. 
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After this initial explanation of the main characteristics of social capital seen in 

different studies and from diverse points of view, it is noteworthy to make known 

the book of Putnam (1993), “Making Democracy Work”, that is considered by who 

works on the field, the precursor of the literature in fact there are many citations in 

the studies and, some of them made sorts of reproduction of the initial elaborations 

with aim to reevaluate the functions of the variables and, sometimes, the results are 

conflicting, as happen on a consistent part of the researches and not only in relation 

to Putnam. At the base of his findings, there are the Italian regions and the existent 

contraposition of North and South, trying to underline the differences among them 

and the weight of social capital. The main concept is that highly developed civic 

culture fosters economic growth, and this come from data and analysis since the 

11th century to 1990s, using bivariate correlations only for the last two centuries.  

As noted before, the author paints the social capital as a unique conceptualization 

with some interdependent elements that are trust, social norms and networks, so the 

benefit for growth is due to the intervention in the increase of efficiency of whole 

society,  supporting the relationships among members and ensuring cooperation. 

This virtuous circle is favoured by associational activities, better if they are 

nonhierarchical and spontaneous, for the purpose of enhance the cohesion, 

communication and consequently trust, and this latter restarts the process helping 

the cooperation. The behaviors of such type of society are oriented to mutual 

benefits and on the needs of the collectivity, not only personal, but this case 
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perfectly functioning does not exist, and it is possible to find the differences among 

different parts of the same country. One of the characteristics of the culture is the 

inheritability and this means that the changes spend a lot of time to transform a 

society, instead the formal institutions and norms have a shorter life and are often 

contrasting with the alternation of governments.  

The state has the prerogative to facilitate and to create the necessary conditions for 

the development of trust and networks, and to reach this goal the engagement is 

made also in terms of services and formalizing formations; these institutions, 

according to Putnam (1993), decrease the level of transaction costs in societies and 

more effective on that ones are not so high-performing on social capital, because 

here people is less inclined to strength relationships and create associations and the 

community are more hierarchical organized. The transaction costs are related to the 

whole set of activities useful to monitor and speed the agreements up.  

Although the major part of the current literature is more inclined to compare the 

performances of the countries and the regions in a determinate pool, there are some 

studies, that, following Putnam, commence the same way examining a single 

country and its peculiarities1. For instance, Rainer and Siedler (2009), with the aid 

of German General Social Survey (ALLBUS), made an analysis relative to social 

trust, considering the long division among East and West Germany; the first 

 
1 In addition, there is the study of Rose (2000), that consists of an examination of the role and the 
effects of social capital in Russia 
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evidence is the lower levels of institutional and social trust of the East Germany 

under the communism than the Western part. The reunification showed a quickly 

increase of institutional trust and overall, the democracy didn’t create a sort of 

homogeneous improvement of social trust but there were other important elements 

in this particular case, like the migration of people from East to West and economic 

crisis.  

Nunn and Wantchekon (2011), with a similar process tried to find the causes of the 

low level of trust in Africa considering mainly the slave trades and in general, the 

determinants of social capital in the continent. One of the characteristics of this 

wide territory is the positive relationship between distance from the sea and trust; 

Afrobarometer provides data of 2005 from 17 sub-Saharan African countries and 

the estimations confirm that the period of slave trades is decisive on decreasing trust 

also in the descendants and from another point of view, in addition on the society 

in general, institutions and governments that was affected by this situation. 

Therefore, the particular events occurred in a territory have implications on social 

matters, guiding the future trend of trust, norms and behaviors. 

After the fundamental basic work of Putnam, other scholars in the last years resume 

his hypothesis in order to explore new perspectives and find different evidences, as 

happened for Schneider et al. (2000), unlike of Italian regions, they use the 

European regions but for the rest, try to replicate the calculations. For these reasons, 

they implement NUTS 2 regions (Nomenclature des Unités Territoriales 
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Statistiques-II), that is the subdivision of the regions made by European Union, in 

OLS regression model for a period from 1980 to 1996. The input come from 

different dataset, as Eurobarometer for data regarding social capital, Eurostat and 

Penn World Tables for economic measures. The evidences occurred can be 

considered enough far from the Putnam’s ones because the table evinces that the 

growth is affected by a great number of variables but the most relevant originate 

from economic sectors and in a little part from cultural elements. The most 

unexpected affirmation concerns the trust index, because it is negative and it is the 

right opposite of the Putnam’s thesis, but, on the other hand, a measure, constructed 

by the layer of people that talks about political issues with friends, has registered as 

positive. Moreover, economic openness and the key role of the state are two 

determinants of general performance but also to improve the regional status.  

The direct link with Putnam ideas is showed as well as in Bjørnskov (2006), because 

the initial point is the contraposition between the idea of unitary view of social 

capital with all the elements that have a sort of interconnections, appreciated on 

Putnam’s book but diffused among other theorists, and another vision of an 

increasing share of analysts that states that the factors are different aspects of social 

capital but they do not often work concurrently and sometimes, they own a 

particular path and development in a distinct way. World Values Surveys gives the 

data based on three surveys necessary to put in numbers the hypothesis made, and 

there are 80 countries employed in the Principal Component Analysis (PCA), that 
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is a statistical technique useful to cut off some variables of the set with aim to obtain 

a model with less indicators, the most important, avoiding the loss of information.  

The computation affirms clearly that the social capital can be explained with trust, 

norms and associational activities but their behaviors are absolutely different, and 

the decisive positive impact of social capital on life satisfaction and governance 

index is due to the generalized trust. In addition, Bjørnskov illustrates the possibility 

of uselessness of actions on one of the facets because the factors alone could not 

have direct or indirect consequences on social and economic trends. 

In the literature, there a notable number of different studies that include the link 

between social capital and economic performance and they use diverse research 

methods and measures to investigate the possible facets of this type of source of 

growth. In fact, some authors utilize country-based indices in order to trademark 

the effects at national level, instead others introduce regional divisions to see 

whether there are divergences within countries and similarities between regions in 

a determinate space; so, from this point of view the variety of datasets necessary to 

develop these strategies is huge and every publication has its characteristics and 

observations. For example, World Values Surveys and European Values Surveys 

are the most famous databases for the social capital measures.   

In the previous examples, the different choices of the authors can be appreciated in 

terms of subdivisions of the world territory useful for statistical calculations or 

simply evaluations to pursue their objectives; in the set, there are three main trends 
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and the partitions are countries, NUTS 1 and NUTS 2. The first one is the most 

spread for the studies that concern comparation among countries in diverse 

continents, instead the other two are a sort of regional divisions with demographical 

thresholds in order to capture the characteristics of the regions and make 

comparison between them. NUTS is the acronym of “Nomenclature of territorial 

units for statistics” and they were created by the European Union, and, according 

the goals of European Parliament, these formations allow the possibility to make 

surveys that will bring the definition of precise policies for the units. This is not 

only a geographical subdivision, but the regions have to satisfy some rules, for 

example for NUTS 1 the population must be formed by a number of inhabitants 

between 3 and 7 million, while for NUTS 2 from 800 thousands to 3 million and 

for NUTS 3 range between 150 and 800 thousands. The territorial units are based 

on administrative divisions, considering also the economic, social, cultural and 

environmental conditions, and from Italian point of view, NUTS 1 can be identified 

with macro areas of the country, NUTS 2 with regions and NUTS 3 with provinces, 

so they have different levels of specification.  

After this geographical clarification, it is significant to continue the description with 

the various statistical methods used; they are the most disparate, starting from linear 

regression to non-parametrical techniques, passing through Bayesian and two-stage 

or three stage least squares.  
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The linear regression model aims to determine the functional relationship between 

two or more different variables, creating a function with Y as dependent variable 

and X as independent factors, and considering also the possibility of an error (ε). 

The Ordinary Least Squares (OLS) is a minimization of the sum of the squares of 

the distances between data points and the function’s curve, and it ensures the 

creation of estimators for the variables and at the end, there is the evaluation of the 

significance of the calculation.  Instead, for the two-stages least squares (2SLS) and 

three-stages least squares (3SLS), the equations have other characteristics respect 

than a basic OLS, and the dependent variables are considered endogenous; unlike 

the linear function, here a correlation between independent variables and the error 

term has taken into account and it is not possible to use the OLS. So, 2SLS and 

3SLS allow to find consistent estimators in these particular cases and the three-

stages least squares are more efficient, mainly at the presence of other restrictions 

in the equations. 

Bayesian model averaging (BMA) deals with the uncertainty in the statistical 

procedures, element that is not considered in the standard methods, and it evaluates 

all the possible models using the combination of the different regressors with the 

probabilities. In order to determine the best model, it is used a sort of weight, come 

up in relation with high or low probability and finally it is possible to select the 

variables that have the major possibilities to be part of the final model. Hence, an 
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important benefit of this technique is the ability to choose automatically the best 

model, without justifying the election of the variables.  

In the last years, as seen in Peiró-Palomino (2016), a further augmentation of the 

statistical methods was been introduced and it is related to a non-parametrical 

approach, nonlinearities and heterogeneity, due to the differences on conditions and 

characteristics of the regions or countries, that could bring biases on the elaboration 

processes; also the effects of the social capital could be heterogeneous and this 

situation is a decisive boost for the development of this new type of techniques, and 

only for cite one instance, it is the semiparametric spatial Durbin model (Basile, 

2008). 

Going more in deep of the trends, Knack and Keefer (1997) made a leader work 

concerning the effective influence of the social capital in economic development 

and it is also preeminent for the elaboration relative to 29 market economies. The 

two authors, initially, describe all the benefits due to high levels of social capital, 

in particular trust, civic norms and associational activities, and the characteristics 

of the societies in which the social capital is spread, for example the participation 

on the debates of the political affairs that ensures high quality of governments and 

better policies. The data used come from World Values Surveys, over ten years, 

from 1981 to 1991; this research recaptures the contraposition between the idea of 

Putnam regarding the groups and the Olson one: the first considers the horizontal 

smaller perspective of the associations and groups, that have positive effects for the 
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economy, and from the other hand the second is more inclined to negative 

externalities, consequence of the objective of rent-seeking and restrictive benefits 

only for the members of the group. 

In addition to the demonstration of the positive incidence of trust and civic 

cooperation on the economies and the irrelevance of associations, the study goes 

beyond with the aim to find the peculiarities of the societies, also useful for the 

behaviors of social capital indices. In fact, an innovative point is the explanation of 

the phenomena of polarization, that delivers differences in all the aspects of a 

society and it has the capacity to drop the levels of trust between people, and this 

latter prefers formal groups to spontaneous ones. Hence, the trust and civic 

cooperation are reinforced by institutions that are focused on improve cohesion and 

credibility. To sum up, the work made by institutions and the structure of the 

societies are fundamental for social capital development and at the same time the 

countries, that have a minor stock of trust and civic norms, progress quickly 

personal knowledge and narrow groups.  

In the 2001, Zak and Knack (2001) had the opportunity of extend the number of 

market economies included in the research, rising from 29 countries of Knack and 

Keefer (1997) to 41 in this sample; World Values Surveys is the source of the data, 

but there are also contributions of Eurobarometer.  The increased width of the basis 

has confirmed the previous statements relative to the effectiveness of trust on 

growth and the position of formal institutions, measured with diverse indices, as 
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corruption, investor rights, contract enforceability and property rights, using 

proxies. As shown by the regressions, trust is inversely linked to social distance, in 

fact its impact on growth is due to the institutions and the equality inside the society, 

that ensure the best conditions to develop a relationship in the market. Hence, if 

trust, as demonstrated, has the power to influence the economic growth and the 

investments, it depends on the structural characteristics of the market, the social 

norms and distances and the presence of the state in strengthening the economic 

process, that can be considered originators of social capital.  

Knack and Keefer (1997) and Zak and Knack (2001) were recaptured for an 

evaluation in terms of robustness by Beugelsdijk et al. (2004) in order to figure out 

possible differences on coefficients and the reliability of the two studies. This 

analysis is based on the exploitation of some techniques, useful for the valuation of 

the robustness of the results, and the authors develop the work in four ways, with 

the aim to focus the attention on the significance of trust index, the variation on 

trust due to different variables used, distinct proxies and the augmented set of 

countries, contributed by Zak and Knack (2001). This latter give also the data for 

the tests and there are only few additions to obtain the completion of the datasets 

and to ensure the correct continuation of the analysis; for instance, strong sign test 

is one of the test used to all the estimations have the same sign.  

The main affirmation is that trust is practically always significant (99.9%) because 

it succeeds five on six test and this must be considered a robust result. The 
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introduction of logarithms for the income and the enrolments to schools are the 

substitute variables but the conclusion is the same, so this highlights the robustness 

of trust. At the end, the most evident difference between Zak and Knack (2001) and 

Knack and Keefer (1997), 41 countries for the first against 29 for the second, 

confirms and increases the value and significance of trust, in particular thanks to 

that added countries characterized by low level of trust, like Perù. It is relevant to 

specify that the oldest analysis is less robust than the recent one because there is a 

low number of subjects and the increased heterogeneity delivers more complete 

results to the work. 

From another side of the coin, Fidrmuc and Gërxhani (2008) choice as measure of 

social capital the participation in society and the progress of social networks among 

people. This investigation was made for the 28 countries of European Union, both 

at aggregate level and at individual one in order to emerge the differences between 

East and West, using the data of Eurobarometer. Initially, the evidences show a high 

correlation among trust and active participation in the typologies of groups, 

Olsonian and Putnamesque, and there are also similar values for both, even though 

the twos are studied separately to find dissimilarities in the determinants. Then, the 

focus is on the factors that have influence on the stock of social capital of the 

individuals, that, as seen in many researches, depends primarily on the personal 

characteristics of the person and for instance, they are years of school attended, 

types of work, unemployment and wealth or disposable income; these latter with 
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others build a basic endowment of social capital, that can be increased by the 

institutional and societal elements, in terms of development and guidelines. These 

public conditions are considered the decisive points to make differences in social 

capital between people in countries of European Union, because some of the 

members have higher institutional efficiency and effectiveness and better economic 

performances.  

Concerning these factors, the debate is fervent and, Bjørnskov and Méon (2013) 

affirm from a reverse point of view that the trust, as social capital measure, has the 

capacity to  modify the degree of education and right institutional activities and 

through these it intervenes in the economic growth. These claims come from two-

stages and three-stages least squares of the data by Penn World Tables for the 

economic part, the dataset of Barro and Lee for the educational part, World 

Governance Indicators and Transparency International for extrapolate information 

about corruption used as qualitative index of institutions, and five different sources 

for obtain more data possible of social trust and they are World Values Surveys, 

LatinoBarometro, Asian and East Asian Barometers, AfroBarometer and Danish 

Social Capital Project. It is appropriate to point up that there were included in the 

elaboration four more components, the ‘pronoun-drop’ of the language, the mean 

of the temperature in winters, if the country is a monarchy or it have other types of 

government and the national flags, because these should have an effect on formation 

of trust, without affecting the other main factors. The emerged judgement, as 
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anticipated, is that education and institutional quality are two means through which 

trust can change something in economic development, in this case per capita GDP 

(Gross Domestic Product), but at the same time, this statement implies a requisite 

long period of time because the steps between factors need an interval to metabolize 

and see the outcomes on income.   

Bjørnskov continues his research going more in deep, with the aim to find in which 

extent social trust impacts on schooling growth of a determinate area, and what are 

the ways that are more effective; so, he published two different works (2009 and 

2012), processing country-based data from World Values Surveys, initially for 52 

countries and then an increased sample of 85 countries in the second analysis.  

The first (Bjørnskov, 2009) uses three different waves till the 2000 and it is 

recognized a little correlation between trust and schooling; the approach to the 

analysis is different from the others in the literature because the author changes the 

point of view, passing to the demand side instead of supply, in order to show the 

requirement of an increase of schooling due to development of production processes 

and, the trust can foster this improvement and the match between workers and firms. 

The calculation confirms the positive relevance of trust in schooling growth because 

the lower level of transaction costs, benefited by high trust societies, determines 

less costly investments. 

In the later work, Bjørnskov (2012) enlarged the sample with the help of other 

continental datasets and also the ray of analysis, including new variables and using 
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other techniques, but the initial two-stages least squares reinforces the connection 

among social trust and schooling, in addition to the positive impact on the rule of 

law. Therefore, schooling and governance are affected by the social trust, so it can 

be regard as one of the main components of economic growth; the contraposition 

between demand and supply, seen for the schooling, is extended for the governance 

because from one hand, there is a rise of good dependents of public sector and also 

politicians, and from the other hand the increasing request, due to an higher layer 

of trust. As observed before, investments and consequently economic development 

are interested and, without forgetting further factors in the evaluation, the disparities 

among countries on social capital are relevant to boost these aspects of economy. 

In this wide controversial evidences, the human and physical capitals are two not 

completely explored areas in relation with social capital so far and, thus, also 

Dearmon and Grier (2009) decide to focus the attention in this field to find 

additional outcomes useful to understand the implications of these components, 

using datasets of World Values Survey for the social capital and other sources for 

the economic and educational parts. They introduce a huge sample, made of 51 

countries and data from different periods, and the initial result is the verification of 

the affirmation of Knack and Keefer (1997), showing the positive effect of trust on 

income. With the aim to weigh the robustness, the authors include some tests, as 

for example the jackknife resampling, that consist on a series of re-estimation of all 

the regressors, cutting one at a time the countries; these controls, together with OLS 
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and 2SLS, empirically define the role of trust on the progress of growth of physical 

and human inputs and acting also in the efficiency of these factors.  

After few years, Dearmon and Grier (2011), with a pattern of 50 countries in an 

interval from 1976 to 2005, try to specify the trend of human and physical capital 

employing inputs from World Values Survey and Penn World Tables in three stage 

least squares. The first equation exhibits only the repercussions of the trust on 

secondary education but it do not evince any effect on investments; however, 

further elaborations, adding also a variable made by squared trust, show that this 

component have diminishing positive impact on investments and as well as on 

education. Therefore, according authors’ affirmation, those countries with lower 

degree of trust benefit more from an increase of this latter than countries with high 

layer of trust. Like the previous publication, a jackknife test was made for this 

model and it confirms the robustness of the estimations of trust, education and 

investments. In conclusion, the analysis clarifies the relationships between trust and 

human and physical capital, underlining the bigger effect on countries with low 

trust level because at the increase of social capital, decrease the consequences on 

the economic performance.  

The determination of growth equation is a complex process, as shown in the first 

explanation, because this contains a lot of variables that can be considered decisive 

for the development. So, Fernández et al. (2001) decide to use the Bayesian Model 

Averaging on the inputs resuming from the study of Sala-i-Martin (1997) but 
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implementing the model with the uncertainty of the regressors that can be in the 

right one. The central idea is the introduction of the 41 possible explanatory 

variables in the model, that the main part are chosen following the instructions of 

Sala-i-Martin, and the results evince that there are similarities on the conclusions 

of the publications, as for example the inclusion of the initial amount of GDP and 

the investments in equipment. The work evaluates the posterior probabilities and 

they do not consider the magnitudes and the sign of the coefficient, so the models 

are defined by this process. 

Likewise, Horváth (2013) borrows the dataset of Fernández et al. (2001), including 

also data for social capital from World Values Survey, as generalized trust, hence 

he has 46 countries and more than forty variables, diminishing the sample by 26 

because there are not all the values available. The analysis embraces two-stage least 

squares and Bayesian Model Averaging and, the trust has an impact on economic 

growth, keeping the sign positive for almost all the situations. The speciality of the 

work is the huge number of determinants together with trust, according also Sala-i-

Martin et al. (2004), that produce robustness in the affirmation of trust as one of the 

most important variables for growth with an high probability and principally in 

countries with poor rule of law, and it have to be considered whenever 

considerations on economic trends and development are made.  

Following the idea of expanding the analysis, Peiró-Palomino and Tortosa-Ausina 

(2013) try to find conclusions for generalize the incidence of trust, exploiting inputs 
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from World Values Survey for 80 countries. The authors implement OLS 

estimation and also quantile regressions, in order to avoid problems due to boundary 

countries and reckon the impact of the stage of wealth that a country could belong 

to. Precisely for this, as dependent variable is chosen the logarithms of the levels of 

income per capita and the pattern is made of four steps, each with an addition of 

new regressors, starting from a basic model only with trust, then joining measures 

of investments, working populations, trade openness, democratic and ethnic 

positions, and a final dummy for African countries, all coming from different 

databases. Trust, together with investment and institutions, is always very 

significant in the OLS regressions but, as seen in the explanation of the techniques 

used, they highlight the average effects of the variables and the quantile regressions 

exhibit different results: in fact, they touch a controversial component that is the so-

called low-trust poverty trap (Zak and Knack, 2001), in the sense that trust has not 

an impact on income in poor countries, and, also in very rich countries trust in a 

certain point wastes efficacy and its effect is substituted by institutions. Overall, 

trust occupies an important role in the processes of development of the countries, 

considering all the peculiarities.  

As illustrate in the first part, other researchers change the bases, replacing the 

countries with smaller territorial subdivisions, for example macro-regions or 

regions, with the aim to find something about regional development and diversities 

between them. Beugelsdijk and van Schaik (2005) deploy 54 European NUTS1 
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regions, incorporated in 7 countries, that ensure a sort of homogeneity in the 

characteristics of the divisions. The main idea of the authors is to evaluate the 

Putnam thesis on a different widened field and, data from European Values Studies 

(1990) allow to verify the generalization of the outcomes; the indices of social 

capital are the same, and they are trust and group participation involving the 

divisions between Putnam’s group and Olson ones and, among active and passive 

membership; the economic part come from Barro and Sala-i-Martin (1995). The 

regressions of the model, which contain also measures of investments both physical 

and human and the initial stage of Gross Regional Product per capita, do not identify 

significance for trust and Olsonian and Putnamesque groups but only for passive 

and active groups. The verification of the robustness, with tests as for example 

country dummies, just confirms the relevance of active participation and this is the 

single element of social capital related to regional growth.   

In the same way after about ten years, Forte et al. (2015) introduce updated elements 

to explain a more actual trend of 85 European NUTS1 regions in the period 1995–

2008. This improvement respect than previous studies concerns also the variables 

of social capital involved because they are trust, associational activities and civic 

norms. It is noted the differences with for example the publication of Beugelsdijk 

and van Schaik (2005), furthermore in relation to the situations of the European 

Union in the historic interval, that could be geopolitical or economical or others, 

and only to cite one, for instance there were new additions in the member states, 
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which maybe could change the consequences of some factors in economic growth. 

The information of social capital is due to European Values Survey from the 

analysis of 1999 and 2008, and in this elaboration instead of the previous, there is 

more heterogeneity among regions because as seen, there are more countries 

represented. Thanks to Bayesian approach, the results reaffirm the incidence of 

social trust and active participation in associations on long term growth, instead for 

the civic norms they reveal that they are not considerable as decisive, contradicting 

some conclusions in the literature. 

Between the discussions about the choices of NUTS1 and NUTS2, regarding the 

points of view of the writers and also of the type of research, there is an article of 

Akçomak and TerWeel (2009) that is in the middle because it involves the two 

classifications, forming a number of 102 European regions come from the more 

homogeneous EU-14 countries. The materials about social capital are offered by 

European Values Surveys (EVS) and European Social Survey, instead the other 

information by Eurostat. Basically, the authors include education, economic and 

innovation factors in the analysis, with in particular the latter computing patents 

and R&D investments. The social capital, as demonstrated before with the help of 

further studies, has a positive correlation with education and at the same time, also 

the innovation has a relationship with growth of GDP per capita, hence also the 

construction of the model and the interpretations of the results could be pampered. 

Initially, a series of OLS regressions is employed and trust brings effects on 
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economic growth, and the combinations reveal also its endogeneity because there 

is a correlation with all the instrumental elements of the model. The second step is 

the introduction of 2SLS both for innovation and for growth, and these confirm the 

relevance of social capital in their determinations, in addition strengthened by the 

robustness tests conducted. The last point is the control for multicollinearity with 

3SLS, that points out the impact of social capital on growth but indirectly, through 

the effects on innovation, modified by education and investments; it’s underlined 

also the importance of institutions, especially if they have an historic foundation. 

The social capital remains in a central position as determinants of economic 

performance, in fact the elaboration claims an impact of about 15% in GDP growth 

and, it guides this latter with different channels, and it works better in a 

homogeneous environment. 

Few years before, there was the study of Boldrin and Canova (2001) that treats the 

subject of social capital and development in European regions from another angle; 

indeed, they start investigating the existence of disparities within European Union 

and then, going in deep, they try to identify the causes and the hypothetical mistakes 

made by the institutions in choosing the policies. For the examination the 

researchers use the division on NUTS2 regions from 15 European countries. In the 

first point, the analysis describes that the convergence will not take place but simply 

the economic situation will remain the same, also because the main policy is related 

to the redistribution of income and not oriented to stimulate the development. The 
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integrative implementation of the European authorities has the objective to facilitate 

the depletion of the social and economic differences, especially helping the poorer 

countries with the introductions of several funds. In order to be more specific, the 

regressions indicate a convergence of regions with more difficulties until the first 

half of the 1970s but sometimes, the positive trend at national level is not reflected 

in all the regional data. In general, from the point of view of distributions of income, 

European regions have reached a common “long-run convergence growth rate” 

(Boldrin and Canova, 2001) because they move in the same way with the presence 

of the so-called miracles, that have a better expansion, and the poorest parts, that 

experience difficulty in maintaining the pace of the others. So, the forecast of the 

authors is that the differences among regions will not dissolve, in particular cause 

of the unemployment rate that didn’t demonstrate variations in the process of 

convergence or divergence, remaining almost to the same levels. To sum up, the 

complex elaboration shows a unique convergence in growth rates, that didn’t 

happen for per capita income and the situation should be keep this trend for the near 

future. The words of the authors recognize a constructive doubt about the policies 

or the goals of European Union, because the work of these institutions is still long, 

and the future steps have to be more incisive for the success of the poorest regions, 

also for the labour market, fostering the possibilities of workers inside all the 

territory of the EU.  
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Following the same trace, Crespo-Cuaresma et al. (2012) develop a BMA for the 

255 NUTS2 European regions in a period of ten years, from 1995 to 2005, to 

evaluate the convergence progression in the different countries of Europe and 

within the single entity. They use 48 variables in the Bayesian Model Averaging to 

determine the most robust determinants, processed in three steps: the first, without 

modifications, the second, including some interactions for the countries fixed 

before, and the last has the spatial autoregressive (SAR) to see whether there are 

spatial spillover consequences in the model. Avoiding the econometric explanation 

of this specific cases, the results demonstrate the relevance of capital cities in the 

growth of the region that could be around 1% higher than those regions without 

them; the tables shows in addition the growth of income due to conditional 

convergence, mainly fostered by Central and Eastern European regions (CEE) that 

put in place a catch-up process; finally the investments on human capital, in other 

words the spread of more educated workers, bring benefits for the performance of 

the regions. This recent work has various outcomes in contrast with previous 

researches, but it could be justified by the period under study that perhaps have 

diverse characteristics for the countries and the regions, in particular Eastern ones.  

At the end, Peiró-Palomino and Tortosa-Ausina (2015), going even more in depth, 

examine these relationships in the Spanish provinces, thanks to the supply of the 

data by the Ivie-FBBVA, that embrace twenty years. Besides the values for 

investments, population growth, education, inflation and interest rate, an index of 
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social capital is introduced in the set of NUTS 3 territories; the work, based on four 

periods of five years from 1985 to 2005, implements OLS regressions and also one 

2SLS for the problem of endogeneity, and both provide a positive impact of social 

capital in the economic growth, especially in the last model (2SLS) because even 

greater. With the other variables, the social capital has a noticeable position in the 

development, also in provincial level, ensuring cooperation and strong relations 

among inhabitants, that it is the base additionally for the sector of investments. Also 

for Italy, it is developed a study about provinces by Guiso et al. (2004), through the 

measure of electoral participation and blood donation, that evinces variations in the 

financial choices of households and the major effects of social capital are on those 

parts with low educational level and moderate law enforcement. 

The literature of the last decades, as in small part seen before, has uncountable 

theories and often in contraposition, but the enabler of our work is the publication 

of Peiró-Palomino (2016) that studies social trust and active participation in 237 

regions in Europe in the period 1995-2007 (NUTS 2); Eurostat is the provider of 

the general variables in the models and European Values Survey, the one for the 

social capital. The base of the paper is the comparison between parametric OLS 

regressions and the non-parametric kernel regressions. From the results, the main 

difference is that the average impacts shown through OLS underestimate the social 

trust, making it not statistically significant, instead, the non-parametrical regression 

sees positive and negative numbers; the active participation, at the contrary, is 
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overestimated by the parametric technique because the coefficient correspond to 

the third quartile of the second. Moreover, the focus is moved on ECE and Western 

regions, with the firsts that register initially low levels of social capital due to the 

transition from the communism; at the end, the author tests the endogeneity with 

the use of instrumental variables, as latitude of the region, language and the 

presence of universities at the half of the 1800. Summarizing, the growth is non-

linearly affected by social capital indicators and the divergences between Eastern 

and Western parts are reducing, also thanks to the work of European Union. 

In the next chapter, we pass to the study of social capital together with other 

variables from economic field and explaining each step, we try to find new 

information and implications.  
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3. DATA DESCRIPTION AND PRELIMINARY ANALYSIS 

At this point, after the review of the main topics in the literature, we start with our 

analysis of social capital from a descriptive part of the dataset and of the variables 

chosen, in order to extrapolate some initial achievements regarding the 

characteristics of the units and the diffusion of social capital.  

 

3.1 VARIABLES AND FORMATION OF THE SET 

The first step consists in the selection of the variables, that form the dataset and, as 

explained before, following Peiró-Palomino (2016), the initial choice is to process 

a statistical evaluation of indicators of social capital in European Union. The 

analysis is conducted at regional level and due to data availability, we focus on 

European regions, NUTS2 level2, of OECD countries (Organisation for Economic 

Co-operation and Development), adjusted by the territorial levels of this institution. 

This latter is a historical international organization (1961) that group the countries 

with high level of income and its objective is to foster the development and the 

world trade3. 

Consequently, the dataset consists in 194 regions belonging to 20 EU countries, and 

to facilitate the identification and the visualization of the graphs, a unique label is 

assigned to them. Namely, for each country we use an acronym for the country and 

 
2 NUTS2 level before 2014 (https://ec.europa.eu/eurostat/web/nuts/background) 
3 https://www.oecd.org/ 
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a progressive number, for instance IT01 identifies Piedmont region, that is the first 

region (01) of Italy (IT). Table 3.1 reports all the previous information and it is 

important to underline that the numeration of regions shown is diverse from that of 

Eurostat or OECD. 

Table 3.1: Countries and number of regions with labels 

COUNTRY REGIONS LABEL 

Austria Burgenland, Lower Austria, Vienna, Carinthia, 

Styria, Upper Austria, Salzburg, Tyrol, Vorarlberg  

AT01 to 

AT09 

Belgium Brussels Capital Region, Flemish Region and 

Wallonia 

BE01 to 

BE03 

Czech 

Republic 

Prague, Central Bohemian Region, Southwest, 

Northwest, Northeast, Southeast, Central Moravia, 

Moravia-Silesia,  

CZ01 to 

CZ08 

Denmark Capital, Zealand, Southern Denmark, Central 

Jutland, Northern Jutland 

DK01 to 

DK05 

Finland Western Finland, Helsinki-Uusimaa, Southern 

Finland, Eastern and Northern Finland 

FI01 to 

FI04 

France Ile de France, Centre, Burgundy, Franche-Comté, 

Lower Normandy, Upper Normandy, Nord-Pas-de-

Calais, Picardy, Alsace, Champagne-Ardenne, 

Lorraine, Pays de la Loire, Brittany, Aquitaine, 

Limousin, Poitou-Charentes, Languedoc-

Roussillon, Midi-Pyrénées, Auvergne, Rhône-

Alpes, Provence-Alpes-Côte d’Azur, Corsica  

FR01 to 

FR22 

Germany Baden-Württemberg, Bavaria, Berlin, Brandenburg, 

Bremen, Hamburg, Hesse, Mecklenburg-

Vorpommern, Lower Saxony, North Rhine-

Westphalia, Rhineland-Palatinate, Saarland, 

Saxony, Saxony-Anhalt, Schleswig-Holstein, 

Thuringia 

DE01 to 

DE16 

Greece Eastern Macedonia - Thrace, Central Macedonia, 

Western Macedonia, Epirus, Thessaly, Ionian 

Islands, West Greece, Central Greece, Peloponnese, 

Attica, North Aegean, South Aegean, Crete 

GR01 to 

GR13 

Hungary Central Hungary, Central Transdanubia, Western 

Transdanubia, Southern Transdanubia, Northern 

HU01 to 

HU07 
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COUNTRY REGIONS LABEL 

Hungary, Northern Great Plain, Southern Great 

Plain 

Italy Piedmont, Aosta Valley, Liguria, Lombardy, 

Province of Bolzano-Bozen, Province of Trento, 

Veneto, Friuli-Venezia Giulia, Emilia-Romagna, 

Tuscany, Umbria, Marche, Lazio, Abruzzo, Molise, 

Campania, Apulia, Basilicata, Calabria, Sicily, 

Sardinia 

IT01 to 

IT21 

Luxembourg Luxembourg LU01 

Netherlands Groningen, Friesland, Drenthe, Overijssel, 

Gelderland, Flevoland, Utrecht, North Holland, 

South Holland, Zealand, North Brabant, Limburg 

NL01 to 

NL12 

Norway Oslo and Akershus, Hedmark and Oppland, South-

Eastern Norway, Agder and Rogaland, Western 

Norway, Trøndelag, Northern Norway 

NO01 to 

NO07 

Poland Lesser Poland, Silesia, Greater Poland, West 

Pomerania, Lubusz, Lower Silesia, Opole region, 

Kuyavian-Pomerania, Warmian-Masuria, 

Pomerania, Lodzkie, Swietokrzyskie, Lublin, 

Podkarpacia, Podlasie, Mazovia  

PL01 to 

PL16 

Portugal North, Algarve, Central Portugal, Lisbon, Alentejo, 

Azores, Madeira 

PT01 to 

PT07 

Slovak 

Republic 

Bratislava region, West Slovakia, Central Slovakia, 

East Slovakia 

SK01 to 

SK04 

Slovenia Eastern Slovenia, Western Slovenia SI01 – 

SI02 

Spain Galicia, Asturias, Cantabria, Basque Country, 

Navarra, La Rioja, Aragon, Madrid, Castile and 

León, Castile-La Mancha, Extremadura, Catalonia, 

Valencia, Balearic Islands, Andalusia, Murcia, 

Canary Islands 

ES01 to 

ES17 

Sweden Stockholm, East Middle Sweden, Småland with 

Islands, South Sweden, West Sweden, North 

Middle Sweden, Central Norrland, Upper Norrland 

SE01 to 

SE08 

United 

Kingdom 

North East, North West, Yorkshire and The 

Humber, East Midlands, West Midlands, East of 

England, London, South East, South West, Wales, 

Scotland, Northern Ireland 

UK01 to 

UK12 

 Source: OECD and personal elaboration 
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Considering the spread of social policies and integration in countries and the 

becoming of substantial objectives especially in European Union, and as seen 

before, also the literature has experienced an increase of interest for this argument, 

we focus the attention on social capital and its direct linkage to the product of a 

region. Therefore, we identify social capital measures at regional level, to see the 

differences also within countries, and, to create a dataset more precise as possible, 

the firsts are flanked by economic indicators also to avoid the deviation and 

incompleteness of function definition.   

The regional Gross Domestic Product per capita is the first numerical part and then, 

there are: the share of R&D expenditures in relation to GDP as investments, an 

indicator of human capital with persons employed in high technological sectors or 

with tertiary education, participation rate in education for persons from 15 to 24 

years that, more or less, have just finished the compulsory school, the annual growth 

of regional population. As proxy of associational activity we use the economic 

activity rates, that represent the participation of people in economic activities, 

percentage of affluence to national general election, life expectancy at birth, the 

perception of the support from others in the personal network, perceptions of 

corruption, unemployment rates and, at the end, the self-evaluation of life 

satisfaction. From the point of view of the social capital, the perception of 

corruption and the social network support, for example, could be direct expositions 

of trust both in institutions and in others in the society; in addition, voter turnout is 
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a representation about civic participation and engagement in public interests. At the 

end, the dataset is constructed making intersections of regional data from Eurostat 

and OECD, following the NUTS2 division, and the list of variables is summarized 

and described in Table 3.2.   

Due to data availability in the two main sources, we focus on year 2014. The unique 

exception is France because it has the value of GDP of 2015 since Eurostat didn’t 

exhibit indications for its regions before that year.  

 

Table 3.2: List of variables  

VARIABLE TAG DESCRIPTION LINK SOURCE 

Gross Domestic 

Product (per 

capita) 

GDP Individual gross 

domestic product at 

current market prices 

by regions 

https://appsso.eur

ostat.ec.europa.eu

/nui/show.do?data

set=nama_10r_2g

dp&lang=en 

Eurostat  

Share of R&D 

Total 

Expenditure 

ERD Percentage of R&D 

total expenditure of 

regional GDP 

https://stats.oecd.

org/# 

OECD 

HRST by 

category and 

regions  

HC Persons with tertiary 

education (ISCED) 

and/or employed in 

science and 

technology 

(percentage of active 

population) 

https://appsso.eur

ostat.ec.europa.eu

/nui/submitViewT

ableAction.do 

Eurostat 

Participation 

rate in 

education 

ED Participation rate of 

group from 15 to 24 

years in education  

https://appsso.eur

ostat.ec.europa.eu

/nui/show.do?data

set=educ_uoe_enr

a14&lang=en 

Eurostat 

Population 

growth 

GPOP Growth of regional 

population in 2014  

https://appsso.eur

ostat.ec.europa.eu

Eurostat 
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VARIABLE TAG DESCRIPTION LINK SOURCE 

/nui/show.do?data

set=demo_r_pjan

group&lang=en 

Economic 

activity rates 

EAR Economic activity 

percentage of people 

from 15 to 74 years 

https://appsso.eur

ostat.ec.europa.eu

/nui/show.do?data

set=lfst_r_lfp2act

rt&lang=en 

Eurostat 

Voter turnout  VOT Percentage voter 

turnout in general 

election  

https://stats.oecd.

org/Index.aspx?D

ataSetCode=RW

B 

OECD  

Life expectancy LFE Years of life 

expectancy at birth 

https://stats.oecd.

org/Index.aspx?D

ataSetCode=RW

B 

OECD 

Perceived 

social network 

support 

SNS Percentage of 

perceived social 

network support 

https://stats.oecd.

org/Index.aspx?D

ataSetCode=RW

B 

OECD 

Perception of 

corruption 

COR Percentage of 

perception of 

corruption 

https://stats.oecd.

org/Index.aspx?D

ataSetCode=RW

B 

OECD 

Unemployment 

rate 

UNR Unemployment rate 

in regions  

https://stats.oecd.

org/Index.aspx?D

ataSetCode=RW

B 

OECD 

Life 

satisfaction 

SAT Index of self-

evaluation of life 

satisfaction 

https://stats.oecd.

org/Index.aspx?D

ataSetCode=RW

B 

OECD 

Source: Eurostat, OECD and personal elaboration 

 

Some clarifications are necessary for explain the finalization of the dataset cause of 

lack of various entries, especially for the results of surveys on public opinion. 
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Eurostat provides the annual GDP for the whole region, but the choice is to 

transform the inputs to the GDP per capita, making the division between the first 

with the regional population multiplied for 1 million (because the units are in 

millions of euro), in order to solve the problem relative to the width of the 

subdivisions of the countries and to capture the effective level of wealth. The data 

relative to R&D expenditures for 2014 in four different countries, that are Austria, 

Germany, Finland and Sweden, is entered calculating the average value between 

those for 2013 and 2015, because in a range of eight years the trends proceed in a 

similar way, therefore the choice of the mean can be representative of accurate 

estimation. In the same column, Greece, France, Slovenia and Netherlands inherit 

the aggregate national input because this type of investments has not the 

specification for the regions; Italy and United Kingdom have a different situation, 

indeed they have the indicators for the 2014, but the OECD highlights the fact that 

they are estimation made directly by the organization. In Spain, the autonomous 

cities of Melilla and Ceuta are deleted from the list because they are not considered 

in this evaluation and the statistical estimation cannot be correct since they are 

irrelevant in relation to total GDP of the country, respectively about 0.14% and 

0.15%, and also to the population, both 0.18% of the total inhabitants, so they could 

deflect the outcomes.  

A similar decision is made for Åland islands in Finland, that they represent a very 

small part of national GDP, around 0.64%, and in which there is the absence of 
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distinct variables related to subjective opinions from OECD Regional Wellbeing, 

therefore this row is eliminated from the dataset. Instead, the reasoning for the 

region Helsinki-Uusimaa follows another way because the unique problem is for 

the perception of corruption, that it is extrapolated from the national and the level 

reached in the other parts and the result is a lesser feeling of the spread of 

corruption. Thus, our dataset consists of 194 regions, located in the rows, and 12 

variables, in columns, for a total of 2328 observations, and thanks to the 

adjustments seen before, there aren’t missing values.  

 

3.2 ANALYTICAL DESCRIPTION OF THE VARIABLES  

The starting point of our analysis is the computation of some basic descriptive 

statistics. Appendix A collects all the codes used in the elaboration.  

Table 3.3 reports the most important basic statistics4, such as the mean, the median, 

the minimum and maximum and the first and third quartile for each of the variables 

considered. For example, the evidences of GDP per capita could surprise for the 

two peaks, passing from about 6694 to 90643 euro, that it underlines a huge 

difference between the richest region of the dataset and the poorest, so it is 

synonymous of heterogeneity, even if they are part of the same continent. Another 

 
4 For the analysis we use RStudio, in the Appendix A there is the code 
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substantial score is the growth of population, that on average has a positive trend in 

Europe but with reductions in some regions. 

 

Table 3.3: Descriptive statistics of variables 

Source: Personal elaboration 

 

 Min. 1st 

Quartile 

Median Mean 3rd 

Quartile 

Max. 

GDP  6694 16122 26907 27655 34266 90643 

ERD 0.180 0.845 1.525 1.652 2.230 4.980 

HC 22.40 33.42 41.55 40.65 46.38 65.40 

ED 33.50 56.75 61.40 62.17 67.67 100.00 

GPOP -1.3367 -0.1909 0.1406 0.2037 0.5420 2.4156 

EAR 44.10 60.83 63.95 63.70 67.58 75.80 

VOT 40.40 61.25 71.05 69.76 80.15 91.10 

LFE 74.20 80.00 81.40 80.86 82.30 84.80 

SNS 68.80 89.62 92.10 90.99 93.90 100.00 

COR 13.40 49.62 63.50 61.62 79.97 93.30 

UNR 2.20 6.00 8.65 10.59 12.50 34.80 

SAT 4.500 6.000 6.600 6.516 7.000 7.800 
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To help the understanding of the previous results, we plot, for each variable, a 

boxplot. This is a graphical choice to clarify details and the possible presence of 

outliers. The characteristics of the representations are the constitution of the box 

that include the data from the first quartile to the third one and the internal line is 

the depiction of the median; the segments below and over the box are the dispersion 

of the other indicators that they are not outliers. These latter are visualized with the 

points outside the drawing. 

In the figure 3.1 there is the first illustration and from that, valuable information 

can be extrapolated for the regional GDP per capita: the median, present in the box 

with the horizontal line is nearer to the 3rd quartile respect to the 1st, and even though 

there are also cases of weak performances, at the same time, the outliers are all in 

the top part of the boxplot, with some high peaks in capital regions of UK, Sweden, 

Belgium, Norway and Luxembourg. This additional section is not visible with the 

descriptive tables and it is useful to understand the global situation of the regions 

in Europe.  

A similar outcome is that of the share of R&D expenditures in the figure 3.2, with 

the differences that the median is more centered in the box and fewer points outside 

the diagram not so far from the quartiles and they correspond to Capital region of 

Denmark, Baden-Württemberg (Germany), Styria (Austria) and Trøndelag 

(Norway). For the precision, the speech concerns the general form of the 
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representation and not the numbers, because those of GDP are in euro, instead those 

of R&D expenditures are in percentual of regional Gross Domestic Product.  

Figure 3.1: Boxplot of GDP per capita 

 

Source: Personal elaboration 

Figure 3.2: Box plot of the share of R&D total expenditure 

 

Source: Personal elaboration 
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Figure 3.3: Boxplot of human capital 

 

Source: Personal elaboration 

 

Figure 3.4: Boxplot of participation in education  

 

Source: Personal elaboration  
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The boxplot relative to persons with tertiary education and/or employed in science 

and technology (Figure 3.3) in percentage of active population has a standard 

development, without outliers and the median is more propense to the third quartile.  

Even though the level of education is increased in the last decades, also thank to the 

introduction of the compulsory of determined years of schooling for the young, 

there are various behaviors once that part is overcome; in fact, in 15-24 age group 

the major part of the regions are inside the range of participation rate, concentrated 

from 40 to 80 per cent, with a median of around 60% (Figure 3.4). The deviation 

between the quartiles is relevant and even more evident with the exceptions, two 

regions below to the 40% (Central Bohemian (CZ) and Lower Austria) and three 

over the 80% (Praha region (CZ), Epirus (GR), Western Slovenia and Bratislava 

region (SK)). Overall, these twenty countries of Europe have a positive score in the 

choice of the students to continue the path, also in university and in courses after 

the high school, due also for the increasing job opportunities.  

The population growth, Figure 3.5, has its fifty percentage of values around the 0 

and considering also the extremes the range is about among 1.5 and -1, that it could 

be a normal situation in developed countries. Likewise, the outliers are positioned 

near to the other values, with Alentejo region in Portugal (-1.34) instead Wien 

(Austria), Oslo and Akershus (Norway) and Luxembourg in the positive trend, only 

this latter achieves the 2 per cent of increase.  
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Figure 3.5: Boxplot of population growth 

 

Source: personal elaboration 

 

Figure 3.6: Boxplot of economic activity rates  

 

Source: personal elaboration 
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The economic activity rate of persons with more than 15 and less than 74 years old, 

extremes included, is at least 50% in territorial levels and, the boxplot of the Figure 

3.6 shows in addition the negative performances of some of them, also going below 

of the 45%, and the outliers are all located in one country, Italy (Molise, Campania, 

Apulia, Basilicata, Calabria and Sicily). At the same time, there are cases enough 

over the median, achieving the 75%, that it is a huge result.  

The behavior of the voter turnout is more standardized, and the range is enough 

wide, reaching also the 90% at the top and about 40% at the bottom (Figure 3.7), 

but there are not outliers in the data and the median exceeds the 70%, so this latter 

is a signal of civic engagement of people in national matters almost everywhere.  

 

Figure 3.7: Boxplot of voter turnout 

 

Source: personal elaboration  
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The expectation for developed countries in life expectancy at birth is high, in other 

words above the 75 years (OECD), and in fact, the interquartile range goes from 80 

to over 82, even if we consider also the whiskers, the dispersion becomes more 

strong and there are a relevant number of plots outside the main part, belonging to 

Central and Eastern Slovakia, Northwest of Czech Republic, four regions of Poland 

(Silesia, Lubusz, Warmian-Masuria and Lodzkie) and almost all the Hungary, 

except for Central region (Figure 3.8). This underlines the fact that in the list of 

regions the exceptions are in worst position and for infinitive possible reasons their 

life expectancy is lower, therefore the unique disposable information is that the 

regions are diverse in their process of development and in the quality of life.  

The figure 3.9 is made of the perceived social network support and the first visible 

point is that in few cases this feeling reaches the maximum, 100%, and, in general, 

the perceptions are notable because the median is about 92%, so there are good 

processes of relationships among citizens. Likewise, the uncountable number of 

plots under the first whisker highlights the different negative values in several 

regions (in Greece, Italy, Portugal, Spain and Czech Republic), mainly in two 

instances that they are under the 75 and 70 per cent (Eastern Macedonia – Thrace 

and North Aegean, both in Greece), with more than 20 percentage points from the 

median.   
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Figure 3.8: Boxplot of life expectancy 

 

Source: personal elaboration  

Figure 3.9: Boxplot of perceived social network support 

 

Source: personal elaboration 
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Figure 3.10: Boxplot of perception of corruption 

 

Source: personal elaboration  

 

The perception of corruption has an unusual graph (Figure 3.10) because the box 

and the segments embrace practically all the scale, passing from about 13% to 93%, 

with mean and median little more than 60 per cent. This illustration does not provide 

any outlier. 

The unemployment rate has the most significative trend in the set since it expands 

the knowledge about the economies in Europe, in particular the labor market, and 

the variety of the results is wide (Figure 3.11). Several zones register very low 

unemployment rates; indeed, the minimum is around 2% and the median below the 

9%, but the whisker over the third quartile and the numerous plots outside, 

concentrated in Greece and Spain and Calabria region in Italy, say that the 

performances somewhere are not so good. The maximum is 34.80% (Andalucia, 
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Spain) and a big slice is in a range from 20 to 30; therefore, the consequence is the 

presence of structural problems in these regions and they are backward respect to 

other parts of the continent. 

 

Figure 3.11: Boxplot of unemployment rate 

 

Source: personal elaboration 

Figure 3.12: Boxplot of self-evaluation of life satisfaction  

 

Source: Personal elaboration 
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The last boxplot (Figure 3.12) provides the tendency of the index of life satisfaction, 

that it has a scale from 0 to 10, and the central half of the set is concentrated between 

6 and 7. There are not external points but the segment below the first quartile is 

longer than the third one and it achieves big insufficiencies, around 4.5.  

 

3.3 THE EVALUATION OF CORRELATION BETWEEN VARIABLES 

AND THE REPRESENTATION OF THE MAPMAKING  

Before moving to more sophisticate models, we investigate whether and how the 

selected variables are correlated; thus, we compute the so-called correlation matrix. 

The starting point is the identification of the possible disputes of GDP with the other 

variables. The first column of Table 3.4 shows weak correlations, with the 

exception of the indicators of human capital (persons with tertiary education and/or 

employed in science and technology), growth of population, corruption and life 

satisfaction that have a high level, all over the threshold of 0.7, that determines a 

relation between them, as seen also in the intense colors of the square plot below. 

The consideration about the strong correlation happens usually when the results are 

bigger than 0.7 and this is the case, for example, of the growth of population and 

human capital (0.735), and it is important to note that this latter have modest 

relations with all the variables, so the twos have a positive relation that implies 

similar trends, in other words to high values in one correspond high values in the 

other, and this is true also for low scores. A similar outcome is that of the correlation 
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of life satisfaction with the perception of corruption of about -0.7882, in which high 

values in one coincide low values in the other, and in addition, the first has other 

few moderate relationships in the dataset.   

 

Table 3.4: Correlation between variables and square plot 

 

Source: Personal elaboration 

Figure 3.13: Illustration of intensity of correlation 

 

Source: Personal elaboration 

GDP ERD HC ED GPOP EAR VOT LFE SNS COR UNR SAT

GDP 1

ERD 0,551 1

HC 0,7628 0,6117 1

ED 0,1495 0,2539 0,3788 1

GPOP 0,7573 0,5841 0,7336 0,1086 1

EAR 0,5782 0,4421 0,6064 0,2455 0,5357 1

VOT 0,6667 0,4997 0,4923 0,0296 0,4314 0,2808 1

LFE 0,4456 0,2486 0,2483 0,0305 0,2081 0,1379 0,6291 1

SNS 0,3863 0,3991 0,5079 0,163 0,3962 0,4377 0,3361 0,1132 1

COR -0,703 -0,525 -0,675 -0,173 -0,597 -0,623 -0,539 -0,128 -0,514 1

UNR -0,457 -0,446 -0,48 -0,042 -0,511 -0,483 -0,259 0,2223 -0,371 0,5097 1

SAT 0,7223 0,5577 0,67 0,1328 0,6517 0,5948 0,6316 0,3803 0,619 -0,788 -0,486 1
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The grades of such correlations are represented in colors in Figure 3.13, which 

provides blue color for positive relations and red color for negative ones, lighter or 

darker depending on the level reached; the matrix is symmetric, so in the two side 

we register the same result and the diagonal has all the boxes with 1 because there 

are the correlations of a variable with itself, hence they are exactly the same.   

 

Figure 3.14: Map of European regions based on GDP per capita levels 

 

Source: Personal elaboration 
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The map5 in Figure 3.14 is made of all the regions presented in our dataset and the 

coloration depends on the range of the GDP per capita. The Eastern part of the 

continent have the worst performance in this field, with some exceptions mainly 

thank to the capital cities as happened for example for the region of Warsaw in 

Poland, that its color is lighter respect the intense red of the neighbours. Greece 

follows these territories with low levels of GDP, and it precedes the regions in the 

South of Italy and Spain that have a bad position respect to the others in the same 

country, in particular in Italy, since there are some excellencies.  

The central countries and United Kingdom have almost all areas high values 

accompanied by peaks comparable to the best that are in the Scandinavian 

countries, especially Norway. At the end, the clearest evidence is that the regions 

in the North of European Union have the greatest positions and the most developed 

economies, and the distances within the EU and also in the same country are 

notable. Luxembourg is the first one with more than 90 thousand of euro per capita, 

that it is about 10 thousand higher than the second region in the dataset; in addition, 

at the head, there are Belgium, Germany, France and Netherlands, principally in the 

capital regions. 

 
5 The software used to develop the map is QGis, a free and open source geographic system 

(https://qgis.org/it/site/)  
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In the next chapter the analysis keeps on with further stages of elaboration with 

statistical instruments, in order to include the other factors under investigation and 

try to find outcomes that do not concern only the differences between single values. 
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4. DEEPER UNDERSTANDING OF THE ECONOMIC 

RELATIONSHIPS 

After the descriptive explanations of the factors of social capital together with the 

other economic variables in the dataset, we decide to focus the attention on the 

linkages between variables, especially for the regional product. So, this enlargement 

of information should bring some clarifications about the role of social capital in 

the economic process and further instruments to characterize the regions in 

European Union.  

 

4.1 THE DEFINITION OF INTERRELATIONS BETWEEN 

VARIABLES   

We are now focused in investigating the relationship between Gross Domestic 

Product per capita (hereafter, GDP) and the several features characterizing the so-

called “Social Capital”. We believe that there are many factors influencing GDP 

and to demonstrate our claim we perform a Multidimensional Regression Analysis, 

indeed there are also other economic variables in the model, in order to see their 

possible influence. The method is based on the minimization of the sum of squares 

of the discrepancies between the estimations and the effective values of Y. In our 

model the GDP per capita is considered the dependent variable, so the Y in the 

equation of the model, and as independent variables we use Share of R&D 
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expenditures (ERD), persons with tertiary education and/or employed in science 

and technology (HC), participation rate in education (ED), growth of population 

(GPOP), economic activity rates (EAR), voter turnout (VOT), life expectancy 

(LFE), perception of social network support (SNS), perception of corruption 

(COR), unemployment rate (UNR) and life satisfaction (SAT).  

Formally, the model has the following equation:  

𝑌 = 𝛽 + 𝛽1𝐸𝑅𝐷 + 𝛽2𝐻𝐶 + 𝛽3𝐸𝐷 + 𝛽4𝐺𝑃𝑂𝑃 + 𝛽5𝐸𝐴𝑅 + 𝛽6𝑉𝑂𝑇 + 𝛽7𝐿𝐹𝐸

+ 𝛽8𝑆𝑁𝑆 + 𝛽9𝐶𝑂𝑅 + 𝛽10𝑈𝑁𝑅 + 𝛽11𝑆𝐴𝑇 + 𝜀 

where β is the intercept and βi are the coefficients obtained through the regression 

and ε is the statistical error. Through the regression analysis we find out the 

estimations of these coefficients, and in this way the resulting signs express the type 

of relationship of the variables with the GDP. Initially, we expect to reveal the 

perception of corruption and unemployment rates with negative coefficients, 

because the distrust in the society and the lack of works should have a negative 

impact on the GDP per capita, instead the other cases are presumed with positive 

coefficients or at least null. In our model, we have 194 units under investigation, 

and they represent the regions of the twenty European countries of the dataset. 

First of all, in Figure 4.1 the multiple R-squared, that is a measure of variability of 

Y expressed by the explanatory variables in the regression, is about 0.81 and it 

represents an enough good adaptation of the regression line. The F-statistic tells 

that the regression is whole significant, and at least one of the parameters is different 
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from zero (69>1.84, so it rejects the null hypothesis regarding all the coefficients 

equal to zero). 

 

Figure 4.1: OLS regression of the formula with all the variables 

 

Source: Personal elaboration 

 

According to the level of significance of the estimators, besides the intercept of the 

function that it is negative, the significative variables are human capital, growth of 

population, voters, life expectancy, social network support, perception of corruption 

and unemployment rate, and the percentage of expenditure in research and 

## Residuals: 
##      Min       1Q   Median       3Q      Max  
## -15789.4  -4169.7   -505.8   3789.0  23149.8  
##  
## Coefficients: 
##              Estimate Std. Error t value Pr(>|t|)     
## (Intercept) -95738.23   25959.65  -3.688 0.000298 *** 
## c$ERD        -1229.48     692.31  -1.776 0.077416 .   
## c$HC           402.55      99.15   4.060 7.28e-05 *** 
## c$ED           -24.12      55.01  -0.439 0.661535     
## c$GPOP        7732.46    1331.94   5.805 2.81e-08 *** 
## c$EAR          184.99     123.70   1.495 0.136521     
## c$VOT          201.05      68.15   2.950 0.003595 **  
## c$LFE         1541.10     370.20   4.163 4.84e-05 *** 
## c$SNS         -281.89     131.65  -2.141 0.033589 *   
## c$COR         -153.50      42.50  -3.612 0.000393 *** 
## c$UNR         -247.97     109.12  -2.272 0.024227 *   
## c$SAT         -568.25    1373.26  -0.414 0.679508     
## --- 
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
##  
## Residual standard error: 6509 on 182 degrees of freedom 
## Multiple R-squared:  0.8066, Adjusted R-squared:  0.7949  
## F-statistic:    69 on 11 and 182 DF,  p-value: < 2.2e-16 
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development gets a value near the significance. Thus, the indicators of life 

satisfaction, education and economic activity rates are not significant. 

Although the expectations observe the negative positions only for corruption and 

unemployment, the estimations confirm these two with coefficients respectively -

153.50 and -247.97, and they include also perception of social network support (-

281.89), education, life satisfaction and investments, with these latter that are not 

significant as seen before; hence, for instance, the level of corruption perceived by 

people in region implies a negative variation of per capita GDP, keeping all the 

other variables fixed. So, the same speech is valuable for the others, also for the 

positive side, and here growth of population and life expectancy at birth stand out 

for their peaks of value, 7732.46 for the first and 1541.10 for the second. These 

involve positive variation of the product, even with the further regressors fixed.  

 

Table 4.1: Variance Inflation Factor (VIF) of multiple regression 

ERD HC ED GPOP EAR VOT LFE SNS COR UNR SAT 

1.97 3.72 1.37 2.81 2.14 3.20 3.03 1.76 3.90 2.35 4.87 

Source: Personal elaboration 

 

Seen the various correlations among the variables, we compute the variance 

inflation factor in table 4.1, in order to test the multicollinearity in the regression; it 

is calculated for every coefficients of the model and it evaluates the effect of single 
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collinearity in the value of the variance. All the levels are under the threshold of 10 

and life satisfaction has the highest value with 4.87, so we can conclude that there 

is not multicollinearity in the model.  

Consequent to this evaluation, a series of diagnostic computations, also with the 

help of graphics, are made to access a validity to the model and the results. So, in 

Figure 4.2, we display four different representations of the outcomes: in the first 

graph, in the top left corner, there are in the axis of ordinates the residuals, and in 

the abscissas, the fitted values with the aim to note the linearity of the function of y 

respect to the explanatory variables. The red curve explains the non-linearity of the 

function. 

The Q-Q plot, in upper right corner, is a method to expose the distribution and its 

quantiles and, in this way, it shows the distribution of the residuals and their 

normality, and, except for few observations written in the figure, the positions of 

the errors are concentrated in a straight line at 45 degrees, thus the allocation is 

Gaussian.  

The scale location plot is a variant of the residuals vs fitted values seen in the first 

case, but with the difference that here, there is the square root of the absolute value 

of standardized residuals; the graph suggests, as seen before, the non-linearity of 

the function and there is also the doubt about heteroskedasticity, given that the 

distribution, in some parts, has more observations. Therefore, we compute the 

Breusch-Pagan test, that it is useful to evince the homoscedasticity, in other words 
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same error terms, or heteroskedasticity: the result of the test is 63.696 (df=11) and 

a p-value near to zero, so it is rejected the null hypothesis (p<0.05) of 

homoscedasticity and it is confirmed the presence of heteroskedasticity, so the 

residuals have the propensity to covariate with one or more variables. This is a 

problem for OLS because one condition is undermined, and the parameters of the 

regression are inefficient. Seeing the list of regions, it is enough predictable this 

outcome because they have different dimensions and characteristics, and we can 

expect discrepancies in the variances.  

 

Figure 4.2: Diagnostic plot of multiple regression  

 

Source: Personal elaboration 
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The graph of residuals versus leverage, in bottom right corner, is the representation 

of the variations of the distribution of standardized residuals as the leverage 

increases, and it helps to highlight the outliers and all the points are under the 

Cook’s distance, that it is a sort of delimitation indicating that, over there, the 

elimination of the observations should have a big impact on the results. 

We are now interested in finding what are the best predictors of our dependent 

variable because we can appreciate the more important effects from a statistical 

point of view, and at the same time, we can improve the reliability of the results 

and solve some of the previous issues. 

To achieve our aim, we perform a stepwise regression. The stepwise regression is 

a step-by-step iterative construction of a regression model that consists in the 

identification of a sub-set of independent variables from the complete list we are 

working with. The method consists in the adding or removing potential explanatory 

variables in succession and testing for statistical significance after each iteration. 

There are different criteria to follow, for example, forward, starting from an empty 

model and the variables are added one at a time, based on the evaluation seen; 

backward, that is the opposite situation, with all the variables in the model and they 

are eliminated with the regard to the lower statistical significance. Then, it is 

possible to combine the two techniques, involving both eliminations and additions 

until the adjustments form the model with the best significance. In general, the 

significance level assumed as limit is 0.05, so the p-value obtained by the variable 
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is under this threshold, it is considered statistically significant and, in the other case, 

when p-value greater than 0.05, the regressor is non-significant; in the stepwise 

regression, there are different possibilities and, overall, the inclusion or the 

elimination of a variable is determined by different elements, not only linked to 

statistical significance but also considering how the factors define the model and 

the presence of biases in the estimation, especially through the multiple R-squared 

and the variance. 

This method has several advantages: first, at the end of the procedure we get the 

best predictor variables from the available options. Second, the order in which 

variables are removed or added can provide valuable information about the quality 

of the predictor variables. Finally, from a computational point of view, among the 

list of model-selection methods, stepwise regression is the faster one.   

Our stepwise regression evinces the elimination of two variables, participation in 

education and life satisfaction, that both in multiple regression has not significance, 

thus, it seems that they haven’t influence in the GDP per capita in European regions. 

The result is notable because a measure of social capital and wellbeing, as life 

satisfaction, should have an impact on the development, and the same should be 

true for education, as human capital indicator, but this latter maybe nowadays is 

considered a fix feature of people in a modern society. The other variables in the 

model remain with the previous signs and significance, and they make only some 

adjustments in the coefficients, but not so relevant. (Figure 4.3) 
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Figure 4.3: Stepwise regression with all the variables 

 

Source: Personal elaboration 

 

The previous evidences, especially in the diagnostic plots, show the possible 

presence of outliers in the datasets and, in order to avoid the possible disturbances 

in the results and in the interpretation, we introduce the quantile regression (Table 

4.2), that allows to eliminate the consequent deviations in the values, also because 

the OLS provides average imputations to the variables. The quantiles used are 0.05 

and 0.95 to see the two opposite situations, the poorest regions, in the first case, and 

the richest, in the second; then, there are the intermediate positions of 25, 50 and 75 

percentiles, with the central that are referred to the median. 

## Residuals: 
##    Min     1Q Median     3Q    Max  
## -15458  -4151   -567   3858  23699  
##  
## Coefficients: 
##              Estimate Std. Error t value Pr(>|t|)     
## (Intercept) -94722.48   25216.59  -3.756 0.000231 *** 
## c$ERD        -1279.74     677.85  -1.888 0.060608 .   
## c$HC           387.54      90.37   4.289 2.90e-05 *** 
## c$GPOP        7760.27    1257.53   6.171 4.22e-09 *** 
## c$EAR          176.74     122.34   1.445 0.150257     
## c$VOT          202.61      67.32   3.010 0.002981 **  
## c$LFE         1494.38     345.29   4.328 2.47e-05 *** 
## c$SNS         -302.53     120.64  -2.508 0.013014 *   
## c$COR         -145.16      36.48  -3.979 9.95e-05 *** 
## c$UNR         -245.42     105.03  -2.337 0.020540 *   
## --- 
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
##  
## Residual standard error: 6480 on 184 degrees of freedom 
## Multiple R-squared:  0.8062, Adjusted R-squared:  0.7967  
## F-statistic: 85.05 on 9 and 184 DF,  p-value: < 2.2e-16 
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Table 4.2: Quantile regressions 6 

 Quant 

0.05 

Quant 

0.25 

Quant 

0.50 

Quant 

0.75 

Quant 

0.95 

Intercept -147181.44 -101384.70 -120578.61 -97314.30 48871.86 

ERD 1274.68 758.46 419.40 -1238.19 -1864.20 

HC 177.60 254.58 175.12 394.37 650.62 

ED -87.56 -82.74 -87.32 -72.80 -18.69 

GPOP 150.09 2219.61 4727.22 8471.15 11226.03 

EAR 213.13 163.47 228.14 90.06 498.86 

VOT 113.40 88.82 167.04 195.01 476.91 

LFE 1824.04 1507.28 1668.16 1725.05 -541.72 

SNS -75.43 -105.11 -120.87 -211.59 -526.34 

COR -101.37 -168.00 -127.86 -164.03 -25.97 

UNR -233.93 -201.13 -328.77 -465.54 30.51 

SAT 1544.23 195.72 781.77 -1110.51 -1005.37 

Source: Personal elaboration 

 

 
6 The underlined values are statistically significant (p-value < 0.05).   
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Starting from the first explanatory variable, the expenditures in research and 

development, the fifth and the 95-th percentiles have two completely opposite and 

significant impacts on GDP per capita, positive the first and negative the second 

(around 1274 and -1864). The human capital, otherwise, as seen in OLS before, 

have a determinant position, because it is always positive and significant, with the 

exception of the median regression, but there are variations in the quantiles, through 

an increasing range of coefficients from 177.60 to 650.62. The educational level is 

significant only in the poorest part of distribution with a negative effect, instead the 

growth of population shows a rising trend from the 25-th percentile onwards. The 

economic activity rates manifest significance only in the first and the last quantiles 

chosen, and in these cases, they have good influence on GDP; the civic engagement 

has almost always positive effects, with a relevant peak in the richest regions. Life 

expectancy has a linear trend, and only the 95-th percentile has a negative 

coefficient but not significant; social network support exhibits significance 

exclusively in the last quantile, with a value of -526.34. The perception of 

corruption and unemployment rate have similar performances, indeed they negative 

affect the dependent variable in the first four quantiles, with a major impact of the 

second regressor. At the end, also in quantile regressions, the life satisfaction is not 

significant. 

An interesting outcome is that the coefficient of feel of distrust, represented in the 

regression by the perception of corruption, has a lower value in the very poor 
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regions, all included in two countries, Hungary and Poland, respect to the other 

three intervals, and, at the same time, these regions have not the highest level of 

distrust, because areas, which belong to the first half of distribution, below the 

median, reach the top of the scale. So, the special cases of the fifth percentile, that 

concerns the most disadvantaged and rural regions of European Union, probably 

aren’t interested on the events of public institutions because their conditions are 

critical and the self-support is central in the society, and mainly the investments of 

European Union after their entry in 2004 are promoting the rapid development and 

catch-up process. In general, the distrust of institutions is more harmful, as seen, in 

the regions below the median, especially in 25-th percentile. In the 95-th percentile 

there are practically the regions that contain the capitals of the countries, hence the 

inhabitants live in a well-working society and the main part of them have also a 

very good remuneration or wealth, that foster the relationships. 

At the contrary, the civic engagement have an increasing importance scrolling the 

distribution from the bottom, and it benefits the development of solid communities, 

including also non-political activities, as for example the volunteering, and these 

associations and participations have the power to find solutions for societal issues 

or foster some ideas through relationships between people that conversely maybe 

never meet each other. 

The median regression (50-th percentile) has robust estimations respect to the 

average OLS, so less depending on outliers, and with this method the social network 
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support and the proxy of human capital become non-significant; the impacts of civic 

engagement, growth of population and perception of corruption decrease, especially 

for the second one, instead unemployment rate and life expectancy register an 

increment. Therefore, apart from these adjustments the main evidences obtained, 

remain intact. 

Considering all the previous outcomes and implications, now it is relevant to see 

what are the differences between regions and what are the characteristics that are in 

common, areas of the various countries, so in the next stage we provide a further 

deepening through the cluster analysis, in particular searching the spread of social 

capital in the diverse groups.  

 

4.2 THE ANALYSIS OF THE SIMILARITIES OF EUROPEAN 

REGIONS 

The cluster analysis is a process of definition of groups, through which it is possible 

to divide the members of the dataset, evaluating the relative features, with the aim 

to group the regions with similar characteristics and to show the dissimilarities 

between them and between countries, but also within these latter. In this useful 

statistical operation, there are a big number of techniques that could be 

interchangeable following the goal of the analysis and it is central the role of the 

distance, that it is not the geographical one, but the associations with the similarities 

of the points make them nearer in the space, so more common elements imply less 
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distance between the regions. This type of process is a method to visualize together 

territories with points in common considering all the variables of the dataset and 

not only one, as it happens in the previous chapter, with the goal to extract 

considerations about the effective situation in Europe.  

Before performing a cluster analysis (CA), the variables should be normalised. This 

is a necessary step of CA since variables have a different unit of measurement and, 

consequently, they are not really comparable or they can bring incorrect distances, 

giving for example more relevance only to some factors. Therefore, the 

standardization is the best practice to give equal weight to them. In fact, the main 

objectives of cluster analysis are to minimize the distance within the group and to 

maximize those between the other groups; thus, the distances are means of 

evaluation of the similarities among units. The computation of the distance matrix, 

for which it is possible to use different functions, allows to implement, at this 

moment, one of the methods of clustering, that for example could be hierarchical 

and non-hierarchical.  

The hierarchical methods involve one unit or one group at each step and, when one 

is assigned in a group, it cannot change its position; for citing some of them, there 

are the single linkage, in which the distance between clusters is calculated through 

the dissimilarity of the two most similar regions of the two groups, the complete 

linkage, that at the contrary it considers the most dissimilar units of the clusters; the 

average linkage is based on the average of the dissimilarities of the all the possible 



75 
 

pairs of units, then there is the centroid methods, that, using the Euclidean distance, 

it elaborates the dissimilarity between the centroids of the clusters; at the end, in the 

hierarchical procedures there is also the Ward method, that starting from the sum 

of squared deviation of each region in the cluster from the centroid (the so-called 

“within sum of squares”), it defines the distance by the increase of the variability 

within. 

The non-hierarchical methods define before the final number of cluster and the units 

can change the cluster during the process, because they search in each step the best 

subdivision. The K-means method, for example, reassigns the units looking for the 

minimization of the variance within the groups. 

There is not one of the methods in the two groups that is considered the best one, 

and there is not unanimity in the use of the procedures in the researches, so we 

decide to implement some of them, with the aim to see the possible clusters in the 

dataset and the differences between the methods.  

We decide to start with the Ward’s method, that as seen before it is a hierarchical 

by step procedure. The final number of clusters are not decided in the initial stages, 

but it come from the so-called cut of the dendogram, that happens where the 

dissimilarities are more pronounced. The main benefit of this process is that the 

outliers are less influencing. 
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The elaboration7 proves the cluster trial and, the best number of groups is two but 

this cut is rejected to avoid the possible subdivision of the regions only for the big 

differences on the GDP and so, poor and riches; the second best choice is four 

clusters, that it is the higher point in the Figure 4.4, in which there is the 

maximization of the dissimilarities. Consequently, the Figure 4.5 shows the whole 

set of regions in the dendogram, with the problem of the abundance of the inputs 

that prevent the visualization of each row, and the red rectangles that divide the 

different clusters. 

 

Figure 4.4: Optimal number of cluster greater than 2 

  

Source: Personal elaboration 

 

 
7 In the Appendix A, there is the code of RStudio 
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Figure 4.5: Dendogram of Ward’s method of clustering  

  

Source: Personal elaboration 

 

Likewise, another step is the use of a non-hierarchical method, the kmeans 

clustering, that have two essential diverse characteristics: the number of clusters are 

decided a priori by the author and the members could change their group because 

this method looks for the best partition possible in that stage. The re-allocation stops 

when the movement of someone doesn’t result to a refinement of the previous 

composition of the clusters. Another important definition is that concerns the k 

seeds, the initial and temporary designation of random centers in order to start the 

procedure.  
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As seen for the Ward method, the optimal number of clusters is two, underlined by 

the peak reached in the Figure 4.6, that confirms the highest discrepancy and, in the 

method, it is used the criterion that minimizes the variance inside the clusters.  

 

Figure 4.6: Average silhouette width and optimal number of clusters with Kmeans 

 

Source: Personal elaboration 

 

One method to graphical represent the clusters is, for instance, that of the Figure 

4.7, relative to the Principal Component Analysis (PCA), in which the points are 

plotted making reference to the main dimensions that are responsible to form the 

major part of the variances. Thus, all the regions, named with the correspondent 

number of rows, are in the graph.  
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Figure 4.7: Plot of the two clusters (kmeans) 

 

Source: Personal elaboration  

 

Although we can read the correspondent region to the row numbered in the diagram, 

it does not represent an intuitive and useful model to make considerations about the 

outcomes; so, the results are represented through the creation of a map of our 

regions and the relative groups, in order to speed the interpretation up and to have 

a clear idea about the divergences in European Union, mainly considering social 

capital measures (Figure 4.8).  

The visualization of regions gives clear ideas about the subdivision of European 

Union, that is approximately central and northern countries on one side and eastern 

and southern countries on another; in the first, there are Greece, Poland, Hungary, 
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Czech Republic, Portugal and the major parts of Slovak Republic, Slovenia, Spain 

and Italy and also two regions of Germany and France. Instead, all the 

Scandinavians, United Kingdom, Austria, France, Germany, Belgium, Netherlands, 

Luxembourg and some small areas of Spain, Italy, Slovenia and Slovak Republic 

are in the second one.  

 

Figure 4.8: Map of the European regions divided in the two clusters 

 

Source: Personal elaboration 
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Table 4.3: Means of variables in the two clusters  

 CLUSTER 1 CLUSTER 2 

GDP 16598.28 37027.34 

ERD 0.9842697 2.2182381 

HC 33.35955 46.83333 

ED 60.36180 63.69619 

GPOP -0.2228115 0.5652613 

EAR 60.36517 66.52095 

VOT 61.57303 76.70762 

LFE 80.17865 81.43810 

SNS 88.15506 93.39714 

COR 79.56180 46.41714 

UNR 14.687640 7.118095 

SAT 5.894382 7.042857 

Source: Personal elaboration 

 

Some of the variable have behaviors completely parallel in the two groups, as for 

example the most evident is the growth of population, that is negative in Cluster 1 

and about 0.57 in Cluster 2; the average GDP per capita in the second is more than 

double of the first, and this latter have worst performances in all the other variables, 
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special mentions for unemployment rate, even it is the double of the other part, and 

perception of corruption, that is so much higher (Table 4.3). 

After those baseline evidences, and with the aim to expand all the possible 

diversities in EU, it is changed the cutting point, selecting the second best number 

of cluster that, in Figure 4.9, it is 5 and it is near to the level reached by the two 

clusters. Through these graphs, it is shown the results of the process that employs 

all the indices to evaluate what is the right number of clusters, and the relative 

results are represented in the axis of ordinates. Therefore, the regions were assigned 

to the new groups and probably this process brings to light other features.  

 

Figure 4.9: Number of clusters and the differences in the choice  

 

Source: Personal elaboration  
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Figure 4.10: Map of the regions divided in the five clusters 

 

Source: Personal elaboration  

 

The map in the Figure 4.10, representing the five clusters, describes more in depth 

the characteristics of the regions, often dividing also the countries, in fact each of 

them are explored to understand their definition. Cluster 1 (47 regions) is made of 

Spain, the region of Lisbon in Portugal, the major part of France and Italy, this latter 
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mainly North and Centre, Slovenia and one region in Germany, Sachsen-Anhalt; in 

the second (64 regions) we find United Kingdom, Austria, Belgium Netherlands, 

Germany, Finland, Sweden, Norway, Denmark and the other part of France.  

The third cluster (35 regions) is composed by Poland, Hungary, Czech Republic, 

the last part of Slovenia, Slovak Republic and one small region in Portugal; cluster 

4 (22 regions) could be called the cluster of capitals because it contains the regions 

in which there is the capital city, as Wien (Austria), London (UK), Paris (France), 

Bruxelles (Belgium), Prague (Czech Republic), Copenaghen (Denmark), Helsinki 

(Finland), Bratislava (Slovak Republic), Luxembourg and more than only capital 

regions for Germany, Norway, Sweden and Netherlands. At the end, Greece, 

Portugal and Southern Italy are in cluster 5 (26 regions).  

Although the geographical subdivision could give some ideas about the possible 

trend of the variables, these have to be displayed in order to also explain the reasons 

of the formations; so, for example, the Figure 4.11, showing the boxplot of GDP 

per capita in the five cases, evinces the statistics and the levels of this indicator, and 

the third and fifth clusters have the lowest records, with means respectively 

10756.16 and 15792.10. Cluster 1 is on the middle with on average 25919.12 euro 

and an outlier, that exceeds the 40000. A position higher is for the second cluster, 

that have a mean of 34181.17 and the segment above achieves the level of the 

median of Cluster 4, that it is abundantly the richest with 53284.70 euro on average 

but there are points far over the 70 thousand per capita.  
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Figure 4.11: Distribution of GDP per capita for each cluster 

 

Source: Personal elaboration  

 

Figure 4.12: Distribution of the percentage of expenses for R&D for each cluster 

 

Source: Personal elaboration  
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A similar composition is seen in Figure 4.12, for the expenditures in Research and 

Development, but with smaller gaps among groups: once again, Cluster 4 has on 

average 2.83% of GDP used in this type of investments, and with a wide range of 

points in boxplot achieving almost five per cent; unexpectedly, this latter is also an 

outlier of Cluster 2, with about 2% more than the whisker, and in general, the 

average value is 2.05%. Cluster 1 is more concentrated between one and two 

percentual points, mean about 1.51%, and considering the extremes, it is the same 

trend of Cluster 3, with the difference that the central box is in a lower position and 

an average of 0.98%. At the end the cluster 5 has a mean of 0.84%, more or less all 

the observations around that layer and various outliers.  

The boxplot of persons with tertiary education or employed in technological 

sectors, Figure 4.13, has accentuated properties, like the GDP per capita, and the 

fifth group has the major part under the 30% (mean 28.30). Scaling the positions, 

Cluster 3 is a little bit better than the previous and the mean is 34.24%, instead the 

first group have a similar concentration, with on average 39.24%, but the extremes 

go up to over 50%, that is the level of the outliers of the Cluster 2, overall above 

the forty per cent (mean 45.14%). Fourth cluster, on average 55.43%, reaches in 

addition more than 60% of people in these occupations.  

The Figure 4.14 regarding the education level shows similar paths for the five cases, 

the medium level is around the 60% but there are some exceptions, below the 40% 

in Cluster 2 and 3, and a peak in Cluster 4. 
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Figure 4.13: Distribution of human capital measure for each cluster 

 

Source: Personal elaboration 

 

Figure 4.14: Distribution of education level for each cluster 

 

Source: Personal elaboration 
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The growth of population (Figure 4.15) has a restricted extent and that groups with 

high levels of GDP per capita, get also an increase of population, as for example in 

the 4 in which the inhabitants rose on average of 1.20% and in the 2 the average 

augmentation is 0.46%, but in this case there are dots in negative side; Clusters 1 

and 3 have the means near to zero, respectively -0.02 and -0.13 per cent, and the 

distribution is heterogeneous, positive and negative. Cluster 5, instead, have the 

members with a fall of population (general mean -0.42%), that probably it is a sign 

of the migration of people in areas with more possibilities.   

The economic activity rates (Figure 4.16) go from 45 to 75 per cent in which the 

richest cluster (4) is around the 70%, instead the others except the 5 between 55 and 

70; the situation of Cluster 5 is diverse, in fact the box and the whiskers around 25 

percentual points with a mean of 56.90%, the unique under 60, so the members have 

different behaviors in this field.  

The boxplot of Figure 4.17 about the numbers of participation of voters in general 

election provide three almost identical performances in Cluster 1, 2 and 4, touching 

in some cases the 90%; the third group, with a mean of 52.53% have the worst result 

also respect to Cluster 5, that it isn’t an excellence but overall it lives a better 

situation and a mean of 61.93%.  

The life expectancy shows a particular conformation, in fact the third cluster have 

all the members that have an expectation of years of life at birth under 80, with on 
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average 76.94 years; otherwise the other four are over 80 and in the first case there 

are peaks also that overcome 84 years (Figure 4.18). 

Figure 4.15: Distribution of growth of population for each cluster 

 

Source: Personal elaboration 

Figure 4.16: Distribution of economic activity rates for each cluster 

 

Source: Personal elaboration  
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Figure 4.17: Distribution of voter’s turnout for each cluster 

 

Source: Personal elaboration 

 

Figure 4.18: Distribution of life expectancy for each cluster 

 

Source: Personal elaboration 
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Figure 4.19: Distribution of perceptions of social network support for each cluster 

 

Source: Personal elaboration 

 

Figure 4.20: Distribution of perceptions of corruption for each cluster 

 

Source: Personal elaboration 
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The perceptions of social network support, represented in the boxplot of Figure 

4.19, furnishes an analogous image in the first four clusters, indeed they are above 

85%; although Cluster 5 has very good level in this indicator, it has various cases 

under 75 per cent and on average 82.97%, hence below the standard of the others.   

The indicator of corruption is a subjective declaration of people in the regions, so 

its trends could be particular (Figure 4.20), in fact Cluster 4 covers practically the 

whole scale and it has dots in the zone of 80 and others under 20, and a mean of 

37.23, that is very low, tells that this group perceives less corruptive actions; 

likewise, Cluster 2 has the maximum around 60 and on average a level of 43.27. 

The other three groups have the opposite progress, with minimum of perceived 

corruption about 60 or just below in case of Cluster 1; this has a mean of 73.42, 

near to that of Cluster 3, 76.94, instead Cluster 5 (85.50) has the distribution 

concentrated over 80, with some points outside the whiskers close to this limit.   

The Figure 4.21 provides the boxplots of unemployment rates and in two cases are 

worrying with on average 14.69 and 19.31 per cent, in Cluster 1 and 5, and the first 

arrives at 35% in few instances. Clusters 2 and 4 remain under the 10%, with means 

6.19 and 6.54 per cent, and Cluster 3 is in the middle (mean 9.20%) and similarly 

to the other two, there are peaks over the whisker.  

The life satisfaction index is made of a vote from 0 to 10, and the unique groups, 

that don’t achieve on average the sufficiency, are the 3 and 5, which have also 
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positive results but at the same time very low evaluations, especially in Cluster 3 

(Figure 4.22). 

Figure 4.21: Distribution of unemployment rates for each cluster 

 

Source: Personal elaboration 

Figure 4.22: Distribution of life satisfaction for each cluster  

 

Source: Personal elaboration 
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4.2.1 The variations of the economic impacts of variables  

At the end, given the groups that the cluster analysis has proved, we are now 

interested on verify whether the impacts of the explanatory variables on GDP per 

capita suffer of variations. Thus, we decide to repeat the regression analysis, 

dividing the regions as proposed by the cluster analysis (Table 4.4).  

ERD is significant only in cluster 2 with a negative effect but enough higher than 

the coefficient in the total regression; instead, HC is positive and there are 

differences in the contribution to the regional product. ED has a particular trend that 

we cannot explain with the total OLS, in fact, in Cluster 3 it has a negative and 

significant coefficient and in cluster 5 it is positive. GPOP has only one high value 

and significant in Cluster 5 (8911.99); EAR and COR are similar, indeed they have 

positive effects in first and third cluster but the second variable in the total 

regression is negative. VOT, LFE and SNS have not significant values. At the end, 

UNR affirms its downward consequence to the GDP per capita (Cluster 3).  

As explained in the regression part, the levels obtained by corruption differ a lot 

among the regions, especially in subdivision for quantiles, and in the OLS for the 

five clusters, we obtain a positive incidence of the coefficient of corruption on GDP 

per capita in clusters 1 and 3, that both keep a level more or less up than 60, even if 

the first involves Italy, France, Spain and Portugal, with an intermediate level of 

GDP per capita, instead the third includes the lowest products, belonged to Eastern 

Europe. In the other cases the sign is minus, but they are non-significant. This 
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situation could be explained by the fact that the difficulties of a great number of 

activities and the issues of a society, with the consequent block of development of 

the region, make also an influential work on the feels about the situation; so, the 

inhabitants see the corruption as a cause of the stagnation of the economy, and the 

distrust is higher in areas, that have known a period of prosperity.    

Table 4.4: Coefficients of regressions computed for clusters  

 Cluster 1  Cluster 2  Cluster 3  Cluster 4  Cluster 5  

Intercept -22559.50 -289347.3 -40948.36 -60745.67 143867.20* 

ERD 458.63 -5746.5* 123.02 -1597.41 1062.00 

HC 378.44** 1115.8(.) 217.62(.) 399.66* 161.09 

ED -19.22 246.7 -208.10* -149.67 207.41* 

GPOP 453.32 8666.7 599.93 1223.44 8911.99*** 

EAR 537.58** -1927.1(.) 368.25** 119.44 -191.55 

VOT -114.53 534.2 98.97 27.52 -2.34 

LFE -199.15 2883.3 444.90 871.50 -976.44 

SNS -62.22 1887.9 -214.21 200.15(.) -611.54(.) 

COR 253.58** -342.2 187.13** -204.06 -139.30(.) 

UNR 150.91 -1255.8 -468.13*** 43.96 -1227.92 

SAT -972.48 -3652.2 2579.67 -710.30 3799.55 

Source: Personal elaboration 
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5. A COMPOSITE INDEX OF SOCIAL CAPITAL 

In the consequent phase to expand the knowledge about European regions in the 

field of social capital, we want to introduce the creation of various indices through 

which we can resume all the indicators of social capital since we assign a unique 

value to this resource, and at the same time we can see the diffusion in European 

Union. Obviously, the various elements that are involved in the phenomena explain 

better the effective situation in a determinate areas, but there were developed a wide 

range of variables and techniques, that could elaborate and aggregate the data in a 

right way, without big losses of information. 

 

5.1 THEORETICAL REVISION OF CI AND THE DESCRIPTION OF 

OUR INDEX 

When there is the necessity to deal with a big amount of data and variables from 

different fields, it would be worthwhile to synthesize the information through an 

index. The main advantage is that as a consequence of the reduction of the 

information, we get an immediate idea of the concept and the levels. At the same 

time, a unique index should be also clearer for inhabitants because it is simply to 

visualize and to interpret (OECD, 2008). 

At the contrary, the possible problems are related to the choice of indicators used 

and the methods employed in the statistical elaboration, indeed the changes in some 

of them, especially in the first, have the power to modify the results, so there could 
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be contraposition among organizations. The process, sometimes, is subjective and 

the indices highlight different facets of the same argument, but they must have 

specified the criterium underlying, especially in the case of institutional use in 

procedures. 

 

5.1.1 The choice of variables  

The first part of the process is related to selection of the single indicators, namely 

the variables that explain the phenomena, and consequently the creation of the 

dataset with a look to the possible presence of missing values (Mazziotta and 

Pareto, 2013). From our point of view, the variables of the social capital in the work 

are just defined and, the advantages, at this point, are linked to the fact that we have 

the dataset ready and there aren’t missing values inside it; therefore, we can pass 

directly to the next steps of the process. 

The variables of the social capital, included in the computation of the index, are the 

human capital, explained by persons with the tertiary education or employed in 

sectors of science and technology, economic activity rates, civic engagement 

(voters), life expectancy, social network support, perception of corruption or 

distrust of the others, and life satisfaction; so, the index is made of 7 different 

aspects of the same argument.  
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5.1.2 Normalisation of data 

After this specification, the indicators, as seen before, have diverse units of 

measurement, thus they cannot be aggregate without a normalisation of the data. 

The typologies of this process have particular characteristics that allow to fit the 

data for the next points, also whether there are zeros or negative values, and the 

main techniques are: ranking, z-scores, min-max, distances from a reference, 

categorical scales and the values given to dots above or below the mean, and others 

suitable for cyclical comparisons and time series. The first, the ranking method, 

assigns simply a position in a classification (ranks) and, even though the unit of 

measure is eliminated, the information about levels and distances are lost; this is 

adequate to see clearly the trend of a determinate variable.  

  

Table 5.1 Example of z-scores normalisation  

 HC EAR VOT LFE SNS COR SAT 

BE01 1.4213 -0.4504 1.6701 -0.1182 -0.1678 0.6029 0.3770 

BE02 1.0261 -0.4324 1.7107 0.3357 0.7429 0.3778 0.9080 

BE03 0.6748 -1.2262 1.4505 -0.7990 -0.1678 0.3594 0.3770 

Source: Personal elaboration 

 

The z-scores is the standard normalisation, that it is based on mean equal to zero 

and standard deviation one, and, in this case, the major problem is the presence of 
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negative values, so it is important for the choice of the type of agglomeration; there, 

the outliers have a relevance. The Table 5.1 shows an example of normalisation for 

three regions of the dataset through the method z-scores, in order to represent the 

main features of the method. 

The min-max method creates a range between 0 and 1 in which there are all the 

observations, considering 0 the lowest level and 1 the maximum. The formula used 

is 𝑟 = (𝑥𝑖𝑗 − 𝑚𝑖𝑛)/(𝑚𝑎𝑥 − 𝑚𝑖𝑛), and, creating the set of values, it is more 

sensitive to the outliers than a z-score, because it could enhance the distances among 

points (Nardo et al., 2005). In Table 5.2 there is an example of min-max 

normalisation, and we can appreciate that, instead of z-scores, this method has all 

positive values, from 0 to 1.  

 

Table 5.2: Example of min-max normalisation  

 HC EAR VOT LFE SNS COR SAT 

BE01 0.7256 0.5394 0.9842 0.6038 0.6859 0.5607 0.6970 

BE02 0.6419 0.5426 0.9941 0.6981 0.8237 0.4994 0.8182 

BE03 0.5674 0.4038 0.9310 0.4623 0.6859 0.4944 0.6970 

Source: Personal elaboration 

 

The technique of distances implies the decision of a reference and the values of the 

other elements are indicated by the distance from that point (benchmark); from this 
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approach, there is a strong incidence of the outliers to the performance of the 

members. The categorical scales are more subjective, in the sense that the author 

could decide if they are numerical or qualitative, and they are a kind of marks given 

to the elements, usually depending on the distribution; the problems could be related 

to the grouping of the values, because differences are attenuated in similar levels. 

The last is the normalisation through the position respect the mean, in other words 

if the point is over the average value, it is assigned 1 and, if the value is below the 

mean, it is given -1; instead, it is around the mean, 0 is imputed. Here, as happens 

for some of the others, the absence of distances cannot allow to highlight the 

differences within the dataset, even more whether there are a lot of observations. 

  

5.1.3 The agglomeration of values and the evaluation 

The agglomerative step is one of the most important in the creation of an index, and 

in the process, it is after the normalisation, but it must be chosen before during the 

initial stages of the analysis. In this phase, it has to be decided also if the indicators 

within the index have all the same importance or the weights have to be introduced 

with the aim to assign diverse loads, depending on the theoretical choices. 

Therefore, the weights can be calculated through statistical trial, as for instance 

factor analysis, conjoint analysis and budget allocation processes, only for cite some 

of them, or in other cases they can be determined by experts, especially when they 

have a role in the decision making.  
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Likewise, the aggregation has various methods that can be used, and they depend 

mainly on the compensative or non-compensative approaches (Multi-Criteria 

Analysis), so in the sense that in the first there is a compensation among single 

indicators, for example one low value can be counterbalanced by a high value in 

another variable. In this latter set, there is the power mean of order r, defined as 

𝑀𝑟𝑆𝑖
= √∑ 𝑦𝑖𝑗

𝑟𝑚
𝑗=1 𝑚⁄

𝑟
 , with y the normalized values and m the number of variables, 

that can be 0 in geometric aggregation, 1 for arithmetic mean, 2 for squared mean 

and so on. In geometric mean, the compensability has a smaller effect such that low 

degree in an indicator need a very notable value in the other to offset the weak 

performance. The ranking is the most basic aggregation because the final ranks are 

determined by those ones resulting from each of the single indicator; this implies 

absence of information about original values, but the simplicity of the 

representation gives a prompt idea. 

The Mazziotta-Pareto method (MPI) concerns the non-substitutability of the 

variables and the introduction of a kind of penalty in determinate cases; this method 

defines also the normalisation, using a classical z-scores but with mean equal to 100 

and standard error to 10. The penalization is made after the arithmetic mean, 

considering the differences with the average (coefficient of variation), and the 

implications are the assignment of equal weights and the elimination of the 

variability, and it can be adapted for all the cases because the penalty can be positive 
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and negative (De Muro et al. 2011). The adjusted Mazziotta-Pareto method (AMPI) 

has a diverse normalisation, in fact, instead of z-scores, here it is used the min-max 

technique, that preserves a part of variability. The Principal Component Analysis 

(PCA), even though the functioning is explained above, is a technique useful also 

in the creation of index, where it reduces the number of indicators and it maintains 

only those factors that illustrate the variance. At the end, Mean-Min Function, that 

as the name underlines, has two opposite point, the compensatory mean without 

penalization and the non-compensatory minimum function with the highest 

penalization; this type of aggregation can be used with all the normalisation 

formulas. The Table 5.3 shows some examples of methods of aggregation that can 

be employed in the creation of an index, applied to the regions of Belgium. 

 

Table 5.3: Examples of aggregation methods  

 Geometric mean MPI Adjusted MPI 

BE01 0.6727 105.3958 110.4907 

BE02 0.6988 107.0893 112.1816 

BE03 0.5845 101.7704 105.4108 

Source: Personal elaboration 

 

There is a rule that have to be followed during the process, and it is linked to the 

polarity, that it must be positive, so if there are indicators with negative effects from 
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the point of view of the index, they must be transformed; the transformation could 

be linear or non-linear, in the first case the new value is got by the subtraction 

between the maximum and the previous score (max – x), instead in the second is 

obtained through the reciprocal of the former number (1/x).  

The composite index, that come up from these passages, must be validated, 

evaluating in addition the robustness both with statistical calculations and with 

simply making other indices, to see if there are similar outcomes. The most 

powerful tools are Uncertainty Analysis (UA) and Sensitivity Analysis (SA); the 

first studies the hypothetical problems in relation to the process of creation and the 

level of uncertainty. The SA, instead, examines these levels and their impacts on 

the variance of the result. The twos should be applied together, in such a way that 

all the possible tests are employed, and the robustness of the index is proven. 

(Mazziotta and Pareto, 2017). 

 

5.1.4 The Mazziotta-Pareto method chosen for social capital  

The main idea is to employ the Mazziotta-Pareto method (MPI) for the measures of 

social capital present in the dataset, because it should be a right compromise among 

the possibilities seen before; in fact, the average values obtained by the arithmetic 

mean are adjusted through the penalty, that advantages those regions, considering 

the horizontal variability, with good results in each indicator and, at the contrary, it 

penalises those have unequal distribution. Therefore, the compensatory effect due 
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to the mean is altered by the penalty and the MPI, cause of the normalisation of z-

scores that it doesn’t allow to register the variations in the unit performance across 

different periods, is suitable for our single-year analysis.  

Our set of indicators of social capital are exploited through the utilization of the 

Mazziotta-Pareto Index8, that have the characteristic of indicate the mean equal to 

100 and the standard error equal to 10 with the z-scores procedure; the seven 

variables have only one negative polarity, the perception of corruption, 

synonymous of distrust, so a growth of this value should correspond to a fall of the 

level of social capital. The formula to calculate the individual values of the index is 

given by the mean plus or minus the multiplication between standard deviation and 

coefficient of variation ( 𝑀𝑃𝐼𝑖 =  𝑀𝑧𝑖  ±  𝑠𝑧𝑖 ∙ 𝑐𝑣𝑖  ). In this case, the penalty is 

negative because the composite index is positive, in the sense that the rise of the 

single values corresponds improvements of the whole phenomena, described by the 

index. As briefly explained, the penalization is made to unbalanced observations, 

in other words, those regions that they have not a balance among the variables, 

therefore the advantage is for that ones have an equilibrium in the distribution.  

The map in Figure 5.1 shows graphically the different levels reached by the 

composite index of social capital, especially considering five quantiles made of the 

same number of regions; this method allows to see clearly what areas are below the 

 
8 In Appendix A, there is the code used in RStudio 
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mean, fixed to 100, and those with higher performance on social capital, but in 

general, the best values are in central and northern countries of Europe. 

 

Figure 5.1: Map of European regions based on Mazziotta-Pareto Index of social 

capital 

 

Source: Personal elaboration 
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Otherwise, Portugal, Italy, Greece and the Eastern countries have the lowest levels, 

with some exceptions, as for example Provinces of Bolzano-Bozen and Trento in 

Italy. Overall, the smallest points are in Greece, Portugal and Hungary and, at the 

same time, the peaks are in Sweden, Norway, Denmark and Netherlands, practically 

the North of Europe.  

 

5.2 ROBUSTNESS AND SENSITIVITY ANALYSIS OF MPI, AND 

FURTHER CONSIDERATIONS  

Our composite index, in this situation, has only a relative value because its 

construction is not tested for its general significance, in the sense that other methods 

and changes in some steps could make variations in the final ranking of the regions. 

Therefore, in order to evaluate the robustness and the uncertainties within the 

process and in the result, a set of further passages and techniques are employed to 

the social capital indicators, since during the creation of our MPI there are some 

subjective decisions, as for example in the normalization of the values.  

In particular the main idea is to change different normalization, weighting and 

aggregation methods, maintaining fixed the single indicators, to see whether the 

ranks suffer of notable shifts. So, according to the development of the approaches 

in the measures of well-being in Italian provinces (Ciommi et al., 2017), we start 

with the normalisation proposed by the Adjusted Mazziotta-Pareto Index method, 
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𝑟𝑖𝑗 =
(𝑥𝑖𝑗−𝑀𝑖𝑛𝑥𝑗)

(𝑀𝑎𝑥𝑥𝑗−𝑀𝑖𝑛𝑥𝑗)
60 + 70 in which j is the indicator and i is the unit, that it is 

different from the standard MPI seen before, and it provides a Min-Max 

transformation, considering indeed the minimum and the maximum values within 

the same indicator; so, the principal difference is that the variances are similar but 

not equal like the MPI, because the variability depends on the min and the max. 

Then, in the same way of the MPI, the AMPI is obtained from the mean minus the 

standard deviation multiplied for the coefficient of variation ( 𝐴𝑀𝑃𝐼𝑖 =  𝑀𝑟𝑖 −

 𝑠𝑟𝑖  ∙  𝑐𝑣𝑖 ).  So, as happened with the other Mazziotta-Pareto method, at the base 

there is the examination of the performances of the region in the different social 

capital factors respect to the relative mean, and the penalization is more powerful 

in the cases that have extreme values.  

Another point of view consists of the consideration about the vertical variations 

with the creation of an index, characterized by the Gini index of concentration as 

weights of the single indicator; this is the first step and, then, there is the 

normalisation of them with the sum of all the Gini indices. So, the weights depend 

on the distribution and if this latter is equal, the value of the importance is lower in 

that case. The Gini weighted approach could be obtained also by the reciprocal Gini 

of social capital (it comes from the sum of all the individual Gini) multiplied by the 

summation of the normalised value for the Gini of the indicator in the specific 



108 
 

region (𝐺𝑊𝑖 =
1

𝐺
 ∙  ∑ (𝑟𝑖𝑗 ∙  𝐺𝑗)𝑛

𝑗=1  , in which rij is the standardized value of the j-th 

indicator and Gj is the relative Gini index (Ciommi et al., 2017).  

The previous method could be added in the Adjusted Mazziotta-Pareto seen before, 

with the aim to consider the discrepancies between regions and among indicators 

of the same area (vertical and horizontal variability). The new approach provides 

the introduction of the penalty in the GW, so, in our case, the subtraction of the 

multiplication of standard deviation and coefficient of variation (GAMPI), that it is 

linked to the horizontal variability. In general, the technique maintains the 

characteristics seen, and the GAMPI grants less weight to equal distribution of 

indicator and it less penalises the more balanced regions in the seven points of social 

capital. 

At the end, another type of composite index added in the analysis of robustness is 

the geometric mean, as aggregation technique, of re-scaled values with the method 

of min-max, that, as illustrated before, the range of the normalised numbers are 

compassed between 0 and 1. This typology is used also by the United Nations in 

the determination of the Human Development Index (HDI), and, alternatively to the 

arithmetic mean, the geometric one involves the products and not the summation, 

thus the formula implemented is: 𝐺𝐸𝑂𝑀𝑖 = (∏ 𝑦𝑖𝑗
𝑚
𝑗=1 ) 1

𝑚
 , where m is the number 

of columns, indicators of social capital, and yij is the normalised value.  
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After the explanations of the several procedures, we pass to the illustration of the 

main results gotten by this process of screening; initially, for each method it is made 

a ranking, with descending list starting from the region with the best amount and 

performance in social capital. The first position in all the five cases is occupied by 

the same region, that of Stockholm in Sweden, so this is the best performing area 

regarding social capital, and also this country has five regions in the first decile or 

just outside; then, there are capital regions of Norway and Denmark, that likewise 

they occupy many positions in the first 20, together with Netherlands. It is 

interesting the peculiarity of United Kingdom, that unlike the other countries of 

Northern Europe, it is not at the top of the rankings in almost all the regions, with 

some territories near to 100; indeed, part of Central Europe, for example France, 

registers better stock of social capital. In the Figure 5.2 there are the correlation 

matrix calculated using the ranks of the indices, and the quantities in the table are 

all over the 0.95 and in some cases very near to 1. So, the result suggests that there 

is a robust formation of the composite index, because the other trials display similar 

ranks. In addition, it is necessary a clarification about the correlations between 

variables explained in chapter three, since they could be a problem of double 

counting during the computation of composite indices; in our case, considering for 

example the high level of correlation among perception of corruption and life 

satisfaction, they describe two different aspects, hence they can be employed in the 
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process despite this value. However, this examination is made also for the other 

factors in the analysis.  

 

Figure 5.2: Correlations between the ranks obtained with the indices 

 

Source: Personal elaboration 

 

The Figure 5.3 shows the positions of the units based on the deciles, that each of 

them involves nineteen or twenty regions, considering the countries with the lowest 

means, hence we embed them in the so-called Bottom group, and in this way it is 

possible to appreciate the differences between indices. Here, we find Czech 

Republic, Greece, Hungary, Poland, Portugal, Slovenia, Slovak Republic, and all 

the regions are included among decile 7 and 10, except for Prague region (Czech 

Republic) that is in 6, and 5 for MPI. The first evidence in this group, is that the 

blue triangle of the GW is practically identical to the orange and green ones, 

respectively GAMPI and GEOM, with very few exceptions; instead, even though 

the MPI and AMPI have high correlations and hence, similar trends, they have more 

accentuated discrepancies respect the other three methods, but remaining near. This 

Correlazioni GW GAMPI MPI GEOM AMPI

GW 1

GAMPI 0,9976119 1

MPI 0,969004 0,9568432 1

GEOM 0,9889951 0,986216 0,9803464 1

AMPI 0,9854906 0,9777297 0,9924297 0,9937609 1
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differences are determined by the characteristics of the normalisation of the data 

and the techniques of aggregation employed, but in general, the development of 

these tests describes a relevant robustness of our MPI index, even if seeing the 

correlations the best model is that of obtained by Adjusted Mazziotta-Pareto index, 

that uses min-max normalisation.  

 

Figure 5.3: Rankings of Bottom group in the five indices by deciles 

 

Source: Personal elaboration 

 

In the opposite side, there are the countries with the highest average values of MPI 

at national level, and they are Denmark, Luxembourg, Netherlands, Austria, 

Finland, Sweden and Norway. So, the Top group are made of Northern countries 

plus Austria, that it is to the limit because it registers the values in third and fourth 
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deciles. The representation of the indices exhibits a more balanced trend, with 

sporadic distinctions that concern all the five cases (Figure 5.4). 

 

Figure 5.4: Rankings of Top group in the five indices by deciles 

 

Source: Personal elaboration 

 

In Figure 5.5 and Figure 5.6, there is the Middle group divided in two parts, formed 

of the countries in the intermediate level, and they have also the greatest number of 

regions, because the subdivision in three groups is made considering the country 

mean and not at regional level. Indeed, there are Belgium, Germany, Spain, France, 

Italy and United Kingdom, and the range is very wide, from 2 to 10. Here, there are 

those countries that have an instable distribution, with evident differences within; 

it is the case of Italy, for example, that it passes from cases in the middle (between 

fifth and seventh deciles) to lowest extremes with regions in the last decile. As seen 

before, United Kingdom is not an excellence regarding the social capital factors, 
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but it has some peaks in the second decile, together with few regions in the other 

countries, especially in France. Like in the Top group, the main discrepancies 

concerns all the five methods, but in particular MPI and AMPI.  

 

Figure 5.5: Rankings of part 1 of Middle group in the five indices by deciles 

 

Source: Personal elaboration 

Figure 5.6: Rankings of part 2 of Middle group in the five indices by deciles  

 

Source: Personal elaboration 
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This further point of view has underlined the fact that some countries have the 

intrinsic feature of social capital or, in other words, it is a cultural value, even if 

they are not in the same economic situation in all the parts of the country. The Top 

and Bottom groups are wide accurate in defining the stock of social capital, instead 

the Middle one has some inconsistencies within the areas of the countries, and the 

reasons could be expressed by other factors and explored in future researches. In 

fact, in the same national boundaries of these countries there are an important level 

of social capital in one side and, at the same time, low amount in the other. 

 

Figure 5.7: Boxplot of the distribution through MPI  

 

Source: Personal elaboration 
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The Figure 5.7 is the boxplot of the distribution of the values obtained by the regions 

through MPI index, and the graphical result is that the median is over the mean, 

assigned to 100; however, after this, a further consideration is made in the dataset, 

in order to go more in depth to the distributive features, so, we consider the double 

of the standard deviation to sum and subtract to the mean, obtaining two limits, 

respectively maximum and minimum. From this calculation, only three rows are 

assigned outside the two points, two Hungarian regions under 86.16, that is the 

lower limit, and the region of Stockholm (Sweden) over 114.92, that is the upper 

limit.  

As outlined by the description and from the literature, there are various procedures 

that can be used, often interchangeable among them, and the analysts make 

subjective choices during the process, based on the characteristics that they want 

emphasise; therefore, there is not a unique way that one can follow, and the direct 

consequence is the possible formation of conflicting outcomes, so it is necessary a 

clear definition of each step, especially if the results have relevance in the process 

of decision-making and institutional policies. So, from this point of view, the 

diverse decisions made to reach to a composite index are the results of the 

assumptions, compromises and ideas that cannot allow the possibility to keep the 

original features, since there is a passage from many indicators to one index. This 

instrument could be useful to group the factors belonged to the same subject, and 

to provide a specific and clear information, that can be expand if it is necessary.  
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In our case, the choice relative to the Mazziotta-Pareto method for the social capital 

is linked also to the fact that the dataset is composed for the 2014, because of data 

availability; therefore, this allows to make comparisons, for example among 

European regions for us, in a static way, since the method of standardization of z-

scores haven’t implicit weighting and the units have the same variances, but 

implementing the penalty for horizontal variability. In my opinion, the MPI, for one 

year, and AMPI, for the analysis in different periods, both non-compensatory, are 

suitable to summarize the indicators of social capital, because these latter are not 

completely substitutable each other and the areas, with a good performance in all 

the factors, have more advantages in the development of relationships and the 

fostering of cooperation and cohesion, not only in the economy. In fact, these 

components and in general, the social capital, could ensure the origin and growth 

of industrial districts or clusters, in which there is not only a perspective of 

competitiveness but instead, they intensify the relations and the coalitions to 

reinforce and to be more competitive outside.  

In addition, the method that combines the Gini procedure and the Adjusted 

Mazziotta-Pareto could be a valuable solution at institutional level, because it 

evaluates both the horizontal variability and the vertical one; the width of the range 

of a single indicator determines the weights assigned, and they are bigger for the 

more unequal distributions. The main issues of the process are the complexity of 
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the calculations and the further difficulties on interpretation and on clear 

communication of the messages.  

In a multidimensional concept, as social capital, with a direct linkage to the 

economic trend and GDP, the aggregation of the indicators could provide 

information about the regions and their level of social capital; the rankings confirm 

the prevalence of the countries in the North of Europe, especially in Scandinavia 

and Netherlands, that are also the part with the highest economic performances, and 

this is a relevant characteristic of the culture and the customs. There are two 

significant results: the first is that United Kingdom is not in the usual positions with 

the other Northern regions for the social capital, with only two exceptions, in 

London and South East regions, hence this characteristics is not so spread; then, 

besides the low levels obtained by Eastern Europe, there are meaningful outcomes 

from the MPI in regions in the Central Europe, as for example in Spain and France, 

so their stocks of social capital are not determined by the situation of the country, 

but at the contrary, they improve the possibilities. 

At the end, the subjective answers that form a regional indicator, as perception of 

corruption, mixed with objective measurements, as economic activity rates, should 

be a right compromise to sum the feelings with real events, in order to represent all 

the facets of social capital. Hence, the composite index can give a comprehensive 

image of the amount and the development of this important factor, and probably in 
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the future, the increase of available data could allow to amplify the analysis, 

including other components, and trying to determine benchmarks and baselines.  
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6. CONCLUSIONS 

Overall, the social capital can be considered a relevant resource also from the 

economic point of view, since it involves vital aspects of society and, at the same 

time, it fosters the cooperation and social cohesion. Social capital has countless 

facets and, there are often difficulties to effectively measure these values, 

particularly when they regard perceptions, feelings, and other subjective claims. It 

is important to underline also the fact that the cultures, ethnicity and the position of 

the region are determinant of the personal characteristics of the inhabitants, so the 

spread of specific behaviors and ways of thinking are in part due to the place of 

origin, hence enough stable over time (Uslaner, 2008). 

Literature identifies trust, civic norms and associational activities as the main 

elements of social capital, and in the elaboration, we outlined the relative 

characteristics examining different facets, for example with the participation of 

people in economic activities, civic engagement and the perceptions of social 

network support as the definition of the relationships in the society and the capacity 

to involve the inhabitants in the day-to-day activities, like associations, political 

parties and volunteering, only for citing some of them. These three indicators differ 

in their trend in European regions, but there are some interesting findings, regarding 

the worst results, for instance, that belong to Greece and Portugal, because they 

have low values in almost all these factors, even if there are other countries, as 

Poland, Italy, Slovak Republic and Czech Republic, that have bad performances in 
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few of them. If we add in the consideration the other elements of social capital 

employed, human capital, life expectancy, perception of corruption and life 

satisfaction, that they represent the distrust in the others, especially in institutions, 

the functioning of social groups and the relative pleasure of keep active the 

relationships, and finally, the soft skills and competences necessary for the 

collaborations, the final result register some variations. Indeed, Hungary has the 

lowest stock of social capital, since it is under the average values in all the aspects 

under investigation. 

We used the Mazziotta-Pareto method to construct a composite index for social 

capital, that give the possibility to resume all the variables in a unique value, useful 

to clearly represent the European regions. This process sets in the worst ten 

positions, five regions of Hungary, four regions of Greece and one of Portugal, 

confirming their diffuse backwardness in social capital. At the contrary, the ranking 

is dominated by the Nordic countries, indeed the ten regions at the top are of 

Sweden, Norway, Denmark, Netherlands and Finland, the first has 4 regions in this 

section. The peculiar fact is that, differently to the other economic indicators, the 

United Kingdom is not an excellence in social capital and although it is one of the 

most developed, it is more similar to the countries of central Europe as Germany 

and France in this aspect.  

Despite the development of social capital in European regions, the direct 

implications to the Gross Domestic Product per capita, used as dependent variable 
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in the regressions, showed some indications of the importance of these aspects in 

societies; it is evident that the levels of distrust and civic commitment had 

consequences in the product, in the negative side the first, and in the positive the 

second. The perception of corruption had stable effects even if the poorest regions 

had a lower coefficient than the others, and, voter turnout had an increasing 

relevance. Likewise, human capital and life expectancy had high positive impacts 

in all the parts of the distribution, and social network support had low significance, 

especially in the 95-th percentile, and the negative sign. The further outcomes were 

relative to the non-linearity of the function and the presence of heteroskedasticity, 

that this latter was the source of inefficiency of the results of the OLS, because the 

outliers, or in other words, those regions with highest disturbances had major 

influences in the average values. For these reasons, the quantile regressions and the 

cluster analysis were employed to investigate more in depth the features of 

European regions.  

The subdivision of European Union exposed initially two big groups, the first made 

of central and northern countries, with high GDP per capita, growth of population, 

high percentage of R&D expenditures, low unemployment and very low levels of 

perceived corruption, and, the second with the opposite characteristics. The 

achievement of five clusters showed still more precisely the dissimilarities among 

regions, defining five specific types: Cluster 1 was at an intermediate level in all 

the indicators and it was formed in the major part by Italy, Spain and France, then 
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the developed regions in Cluster 2 formed by the main part of Centre and North, 

the poorest zones were all concentrated in the East and in Cluster 3, and involved 

the countries that were under the communist regime, after this, there was the group 

of capital cities and few other areas of Scandinavian countries (Cluster 4), and 

finally, the so-called “extreme south” consisted of the most underdeveloped and 

stagnant sections of Greece, Portugal and Italy in Cluster 5. The consequent 

analysis for each cluster of the relationships between GDP and the variables 

exhibited positive values in perception of corruption, significant in some groups, 

that was in contrast with the other results. This could be due to the relative low 

number of regions in the computation, but we must pin that in Cluster 1 and 3 there 

is this tendence.  

Summarizing, we can affirm that social capital has a remarkable position in 

economic growth and, even though various aspects of this resource come from 

structural, political and cultural factors, it could be fostered by targeted policies 

encouraging the diverse dimensions of social capital, that it is a way for the creation 

of solid relationships and networks, access to external information and knowledge 

sources, and consequently the promotion of innovation processes. The 

improvement of cooperation and coordination advantages the financial 

development, the reducing of monitoring costs and support the problem solving, 

that it is fundamental also for the development of industrial districts and clusters. 

In fact, those regions with a huge level of social capital are also the areas, together 
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with other few cases, with the highest GDP per capita, so the relevance seen through 

the statistical point of view is an emphasis on the presence of social capital in a 

society. Therefore we can affirm that social capital effectively affects the economic 

performance, and even though all the 194 regions in our dataset belong to European 

Union, they are very heterogeneous each other and a common policy could not be 

effective everywhere, so the study attests the usefulness of an improvement in this 

field in some parts of the continent, because the effects of social capital benefit 

economies also in different stages of development, with different values but 

however important. Hence, a generalization of the valuable influence could be made 

since the advantages are seen also in the top part of the distribution with a certain 

level of development, and an increase of social trust and the other social capital 

dimensions in the areas with more difficulties, could be a source of growth.   

Our idea of social capital is wide, and the factors included in the study, sometimes 

with the proxies, as for instance the case of life satisfaction, that it is considered 

about the relationships and the social network, could involve other parts of the life 

and not the unique value of social capital. Therefore, the future researches could be 

focused on the finding of data, improving the number of interviews and 

questionnaires for inhabitants, that consequently ensure the use of individual 

information instead of macro-data, and they increase the accessibility and the 

robustness of the social capital measurements for regional and provincial 

subdivision. This improvement of consistency of data allows the possibility to 
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repeat the analysis over time, rather than a single year evaluation, with the aim to 

considerate the progresses and whether the regions converge to better 

performances. Likewise, it could be interesting to increase the number of countries 

in the dataset, even though the elaboration is consistent in this part, and hence the 

regions employed in the computations to amplify the variety of situations under 

investigation. Furthermore, the future stages should be focused on the analysis of 

the non-linearity with the new specific robust variables, in order to direct appreciate 

the impacts on economic performances; at the same time, a possible extension could 

be the introduction in the analysis of one or more spatial components of regions, 

evaluating the relevance of geographical characteristics in the spread of social 

capital. 
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APPENDIX A 

In this section, there is the summary of the code of RStudio used for the elaboration 

of the main statistical part. 

library(pastecs) 

library(ggplot2) 

library(cluster) 

library(factoextra) 

library(purrr) 

library(ggpubr) 

library(fpc) 

library(NbClust) 

library(car) 

library(corrplot) 

library(leaps) 

library(MASS) 

library(lmtest) 

library(readxl) 

library(Compind) 

mydata<-read_excel("RStudio_DB_R&D.xls") #assignment of the dataset 

summary(mydata) #basic statistics  

boxplot(mydata$GDP, xlab="Regional GDP per capita", ylab="Euro") #single bo

xplot of GDP. The same code is used for the others 

### CLUSTER ANALYSIS  

z = mydata[,-c(1,1)] 

means = apply(z,2,mean) 

sds = apply(z,2,sd) 

nor = scale(z,center=means,scale=sds) 

distance = dist(nor, method="euclidean") 

ward= hclust(distance, method ="ward.D" ) #clusters with Ward method 

plot(ward,hang=-1) 

groups = cutree(ward, k=5) 

rect.hclust(ward, k=5, border="red")  

kc<-kmeans(nor, centers=2, nstart=25) #clusters with KMeans 

fviz_cluster(kc, data = nor) 

print(kc) 
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fviz_nbclust(nor, kmeans, method = "silhouette")  

nbclust_out <- NbClust( 

  data = nor, 

  distance = "euclidean", 

  min.nc = 3, # minimum number of clusters 

  max.nc = 15, # maximum number of clusters 

  method = "kmeans") 

nbclust_out <- NbClust( 

  data = nor, 

  distance = "euclidean", 

  min.nc = 3, # minimum number of clusters 

  max.nc = 15, # maximum number of clusters 

  method = "ward.D") 

km.res <- kmeans(nor, 5, nstart=25) #5 Clusters with KMeans   

print(km.res) 

fviz_cluster(km.res, data = nor) 

aggregate(mydata, by=list(cluster=km.res$cluster), mean) 

cl_cinque<- cbind(mydata, cluster = km.res$cluster) 

boxplot(cl_cinque$GDP ~ cl_cinque$cluster, xlab="Cluster", ylab="GDP per cap

ita", col="white") #boxplot of GDP divided for cluster 

 

### CORRELATION AND REGRESSION ANALYSIS  

customer_data <- read_excel("RStudio_DB_R&D.xls") 

c = customer_data[,-c(1,1)] 

corrmatrix <- cor(c) 

corrplot(corrmatrix, method='square') 

reg3<-lm(c$GDP~ c$ERD+ c$HC+ c$ED+ c$GPOP+ c$EAR+ c$VOT+ c$LFE+ 

c$SNS+ c$COR+ c$UNR+ c$SAT) #OLS 

summary(reg3) 

vif(reg3) 

par(mfrow=c(2,2))  

plot(reg3) #diagnostic  
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modello<-formula(reg3) 

testbp<-bptest(modello)  

testbp 

### Regression made for each cluster (same code)  

cl<- cbind(customer_data, cluster = km.res$cluster) 

a<-cl[which(cl$cluster<2),] 

a1=a[,-c(1,1)] 

reg_cl1<-lm(a1$GDP~ a1$ERD+ a1$HC+ a1$ED+ a1$GPOP+ a1$EAR+ a1$VO

T+ a1$LFE+ a1$SNS+ a1$COR+ a1$UNR+ a1$SAT) 

summary(reg_cl1) 

#STEPWISE REGRESSION 

step.model <- stepAIC(reg3, direction = "both", trace = FALSE)  

summary(step.model) 

testbp<-bptest(step.model) 

testbp 

### quantile regression  

library(quantreg) 

rqfit<-rq(GDP ~ ., data=c) 

rqfit 

fit1<-rq(GDP ~ ., tau=c(.05, .25, .5, .75, .95), data=c) 

fit1 

summary(fit1, se="iid") 

### INDEX 

# MPI 

cust_data<- read.csv("RStudio_DB_INDEX.csv") 

data_nor=normalise_ci(cust_data, c(1:7), c("POS","POS","POS","POS","POS","

NEG","POS"), method=1, z.mean=100, z.std=10) 

CI_pi_estimated = ci_mpi(data_nor$ci_norm, penalty="NEG") 

CI_pi_estimated$ci_mpi_est 

orig<-read_excel("RStudio_DB_R&D.xls") 

orig_ind<-cbind(orig, Index=CI_pi_estimated$ci_mpi_est) 

write.table(orig_ind, file="mydata.xls", quote=T, sep=" ", dec=".", na="NA", ro

w.names=T, col.names=T) 

db_corr = orig_ind[,-c(1,1)] 
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#GEOM 

data_nor2=normalise_ci(cust_data, c(1:7), c("POS","POS","POS","POS","POS",

"NEG","POS"), method=2) 

geom2=ci_geom_gen(data_nor2$ci_norm, c(1:7), meth = "EQUAL") 

geom2$ci_mean_geom_est 

orig_ind_2<-cbind(orig, Index=geom2$ci_mean_geom_est) 

 

#GINI 

library(DescTools) 

db_gini<-read.csv("RStudio_DB_INDEX.csv") 

gini_hc1=Gini(db_gini$HC) 

gini_ear1=Gini(db_gini$EAR) 

gini_vot1=Gini(db_gini$VOT) 

gini_lfe1=Gini(db_gini$LFE) 

gini_sns1=Gini(db_gini$SNS) 

gini_cor1=Gini(db_gini$COR) 

gini_sat1=Gini(db_gini$SAT) 

gini_soc_cap1=gini_hc1+gini_ear1+gini_vot1+gini_lfe1+gini_sns1+gini_cor1+gi

ni_sat1 

 

APPENDIX B 

In this appendix there are some figures about the software QGis used for the 

mapmaking of the European regions, that at difference of others it has a clear 

graphic user interface and useful tools. 

In the first figure, it is represented all the possible sources of data that can be 

uploaded in the file, also the shapefile, containing the coordinates of the regions of 

European Union present in our dataset to locate them precisely. In the second figure, 

there are the map coloured according to the clusters for example, the table of 

attributes below, and in the left, there is the layer added with the key of figure. 
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