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Abstract. When we mention social inclusion, most of us think of political participation, social 
rights, civil liberties, equal access to race, ethnicity and gender, access to social services and 
the labour market, basically to a broader concept than social development. Social inclusion is a 
concept that can actually be defined, which means it can probably be measured. On this basis, 
a continuous effort is being made to measure the social inclusion elements, so the results can 
be used to build new indicators that help measure the multiple dimensions of social inclusion: 
The Social Inclusion Index, the Human Opportunity Index. This paper presents the develop-
ment, based on multivariate data analysis techniques and methods, of an aggregated indicator of 
social inclusion for the member countries of the European Union which, besides the traditional 
variables (GDP), also measures the factors related to civil and political rights, women’s rights or 
perception of the LGBT community. 
Keywords: social inclusion, Cluster Analysis, Factorial Analysis, Analysis of the Principal Com-
ponents.

JEL Classification: B55, C38, C43.

Introduction

Social inclusion is a complex phenomenon and cannot be described directly, and due to its’ 
multidimensionality, to use a relatively large number of indicators should be used, in order 
to study it. In the study of the Social Inclusion Indicator calculated for the countries of the 
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European Union (EU), the primary indicators take the form of quantitative statistical vari-
ables, which are neither independent, nor we can say they are perfectly superimposed. This 
derives from the simple fact that all primary indicators address aspects of reality. The effect 
of partial overlaps can only be redundant information contained in the variable system.

Compared to social exclusion, which embeds a certain theoretical understanding of the 
processes where people become marginalized in society, the theoretical framework regarding 
the concept of social inclusion is much narrower and has to be reformulated according to 
idealized definitions or statements like that of Fraser: “Social inclusion must come down to 
somewhere to live, something to do and someone to love. It’s as simple- and as complicated- 
as that” (Fraser, 2003, as cited in Grove, 2008, p. 2; Fraser, 2003). 

Other definitions complement this idealism, describing social inclusion as a proactive ap-
proach where all people and groups in society are appreciated, can live with dignity and their 
basic needs are met (Freiler, 2002; Mitchell & Shillington, 2002; Cushing & Roeher Institute, 
2003); sometimes adding the tautological label that social inclusion involves a focus on ac-
tions that contribute to the conditions of social inclusion. In 2007, Spandler draws attention 
to the concept of social inclusion as a phenomenon of paradoxical demand expressed on one 
hand as a “real demand to address the consequences of social inequality”, and at the same time 
becomes a doctrine that includes “a different kind of people with ... problems that are subject 
to moral and social regulation”.

All of these set inclusion and exclusion on the same level. In general, when social inclu-
sion was conceptualized in academic speech, it was only in relation (or opposition) to social 
exclusion (Labonte, 2004; Cameron, 2006; Rawal, 2008), as the two concepts were considered 
inseparable parts of the same theory sometimes even represented in shorthand as “SE/SI”). 
Normally, the resulting political talk on social inclusion tends to focus on processes or factors 
that would reduce exclusion (Cameron, 2006).

For example, the European Union (Council of the European Union…, 2004, p. 8) defines 
social inclusion as a process ensuring that people at risk of exclusion “get the opportunities 
and resources to fully participate in economic, social and cultural life and enjoy a standard life 
and a level of well-being considered normal in the society in which they live”. While reducing 
the two concepts to one could simplify this particular literature or the empirical one on 
social inclusion, this idea is barely suggested. Sustainable development includes three major 
areas: economic, social and environmental being identified, in the literature, a number of 
methods of analysis to quantify the three dimensions, such as composite indices (Botha et al., 
2020). However, when we refer to social inclusion as a result of economic development, it 
is essential that one of the indicators included in the analysis be able to quantify a country’s 
level of well-being. One of the approaches identified following the analysis of the literature 
proposes the use of the Gross Domestic Product (GDP) for measuring the economic level of 
a country (Remeikienė et al., 2020). Thus, in order to be able to make comparisons between 
countries, in the case of the construction of the Social Inclusion Index for EU countries, we 
considered it useful to include the Real GDP growth rate per capita but also an indicator 
to identify the amounts allocated by each country for social protection (Percentage of GDP 
spent on social protection).

On the other hand, there are definitions addressing social inclusion as a state: “... a soci-
ety in which all people have the opportunity to participate fully in political, cultural, civic and 
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economic life because they feel appreciated, their differences of opinion are respected and their 
basic needs are met so that they can live in dignity”.

Shookner (2002, pp. 2–3) highlighted five fundamental values that would lead to ac-
tions meant to improve social inclusion: social justice, diversity assessment, opportunities 
for choice, rights and services, and collaboration. Participation in social activities other than 
purely economic is generally considered as an indicator of social inclusion (Burchardt et al., 
1999). There are experts who have argued that the degree of economic inclusion is important 
for understanding the level of social inclusion (Aasland & Fløtten, 2001; Rawal, 2008). Simi-
larly, the efforts made during the 1970s and 1980s to quantify the number of social contacts 
or connections were associated with results such as physical and mental health measurements 
(Felea et al., 2013). 

The importance of social indicators for European policy making was also noted by Atkin-
son et al. (2002). He emphasized the importance of social indicators for assessing the level 
of social development of a nation and, in particular, for assessing the impact of social and 
economic integration policies created with them. Aggregated indicators do not only analyse 
unique issues, such as poverty, but allow analysis of the concept of social inclusion  /  ex-
clusion of a multidimensional phenomenon, the result being useful in the elaboration of 
European policies. However, the inclusion of environmental, social and governance dimen-
sions helps decision makers to identify policies that can lead to programs and strategies that 
promote diversity and social inclusion of employees (Suciu et al., 2020). At the same time, at 
the macroeconomic level, public policies are needed for migrant workers, by returning them 
to their country of origin with the possibility of being employed with a remuneration that 
would give them the possibility of a decent living (Vasile et al., 2020).

Inspired by The AQ Social Inclusion Index (Americas Quarterly, n.d.), calculated for 
the first time in 2012, a similar indicator for EU member countries is required for the mul-
tidimensional characterization of social inclusion. The data sources used by the Americas 
Quarterly do not include values for European countries, and a particular emphasis is placed 
on race and ethnic inequalities, phenomena not truly prevalent in the European area, where, 
however, there are a number of other peculiarities.

Each country of the 28 is being evaluated against the others for each indicator of the 12 
used, whether it is an exit or entry indicator, with a score of 1 to 28. The totals then turn to 
a scale from 0 to 100. 

Social inclusion implies more than improving access to economic resources, this being 
the process of improving the conditions for participation in society, especially for disadvan-
taged people, by enhancing opportunities, respecting rights of all kinds, access to resources 
and free expression. At the same time, it is an essential aspiration for Agenda 2030.

In fact, “social inclusion is the political response to exclusion ... it is about supportive and 
transformation”. For Jenson (2007) this political response is to ensure full access for all people 
to human fundamental rights, which is considered a strategy that is more successful when 
such rights are included in the laws of a country (Schrecker et al., 2010). In this context, the 
inclusion of the Corruption Perceptions Index (CPI) in the calculation of the Social Inclu-
sion Index (SII) for EU countries only serves to highlight the link between corruption and 
inequality, as levels of corruption perception are correlated with those of economic and social 
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development. In many countries, people are deprived of basic needs, which is also reflected 
in the CPI (Transparency International, 2016) results which indicate high levels of perceived 
corruption in emerging countries, practically measuring the perceived level of corruption 
rather than the actual level of corruption (Budsaratragoon & Jitmaneeroj, 2020).

1. The European context

In Laeken December 2001, the European Council adopted a set of socially defined and mutu-
ally agreed social indicators, which should play a central role in monitoring the performance 
of the Member States and in promoting social inclusion. The purpose of these indicators is 
to allow EU Member States and the European Commission to monitor progress at national 
and European level in relation to the main objectives in the field of social inclusion. At the 
same time, they can prove useful in areas with more political action and needed to exchange 
good practice on social inclusion policies.

Building a social inclusion indicator system is an important step forward in the develop-
ment of the EU social policy and has the potential to outline the framework where Member 
States develop national policies to combat poverty and social exclusion.

Obviously, some multidimensional measures work, rather at a zonal / regional level. At 
national level, indicator systems are relatively simple to use. These, monitored and calculated 
annually, are easy to integrate into national methodologies. The indicators combine national 
information on specific challenges with the transnational key objectives agreed by the Heads 
of State and Government of the EU. 

This issue was also debated in the convention Davos 2018, organized by the World Eco-
nomic Forum (WEF), by analyzing the Inclusive Development Index (IDI) that measures the 
economic performance of 103 countries, on namely how they perform in the 11 dimensions 
of economic progress beyond GDP (World Economic Forum, 2018a, 2018b). It has 3 pillars: 
growth and development; inclusion and inter-regional equity. Between emerging countries 
Romania ranks (2018) in 10th place, with a score of 4.43, slightly increasing over the last 5 
years.

Composite indicators are used for a variety of purposes. In the context of this paper, 
have been selected specific indicators of the youth exclusion analysis. In this regard, the 
Committee’s recommendations have been taken into account to focus on common indicators 
addressing social outcomes, rather than the means by which they are achieved (e.g. level of 
education reached, total school expenditure). And, last but not least, the set of indicators was 
as transparent and accessible as possible.

2. Construction of the Social Inclusion Indicator  
for the European Union countries

2.1. Composite indicators

Composite indicators are used to analyze the evolution of societies from different perspec-
tives such as industrial competitiveness, social progress, sustainable development, global-
ization and innovation, being relevant in policy making. Thus, an important stage in the 
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construction of the final composite indicator is given on one hand by identifying the most 
relevant indicators in its composition and on the other by the weight and significance of each. 
Improving the way these indicators are built and used is an important research issue both 
theoretically and operationally.

To avoid data manipulation and misrepresentation, the methodological aspects used in 
constructing a composite indicator should be addressed in a transparent manner. According 
to the OECD “Handbook on Constructing Composite Indicators” it is recommended to cre-
ate a theoretical framework that can form the basis for selecting and combining individual 
indicators so that the final composite indicator represents a significant measure to achieve the 
proposed goal (Nardo et al., 2005). Obviously, it is a challenge for theoreticians and analysts 
to select data so that individual indicators are relevant to the phenomenon under consider-
ation, to have a high degree of coverage of the country, but also the imputation of missing 
data and the analysis of extreme values. An important step in building a composite indicator 
is the multivariate analysis for the research of the general structure of the indicators, the eval-
uation of the data set and the explanation of the methodological choices. An essential stage 
in ensuring the comparability of indicators that characterize different plans with different 
content and different measures is the normalization of indicators. Particular attention must 
be paid to extreme values as they can influence subsequent steps in the process of building 
a composite indicator.

In order to meet the ultimate goal of multicriteria characterization, it is performed a 
weighing and aggregating of the indicators included in the composite indicator to correct 
correlation and compensation problems between them, as well as performing analyzes to 
assess the robustness of the composite index.

Transparency is a feature of composite indicators to be broken down into their core in-
dicators or values to identify links with other variables, correlating the composite indicator 
with other existing indicators.

Last but not least, specialists recognize that the presentation and visualization of com-
posite indicators can be achieved in different ways, which can influence their interpretation, 
and often important aspects are hidden by globalization.

2.2. Social Inclusion Index for EU Member States

The indicators included in the Social Inclusion Index are presented in Appendix 1 through a 
brief description, the index architecture being influenced by the selection criteria according 
to the sources of each, sources found in different databases. In some cases, there is a com-
promise between the quality and precision of a social indicator and its geographical coverage. 
For Factorial Analysis based on the principal components to be considered viable, each of 
the indicators used to calculate the index must be relatively free from the measurement error 
(Dunteman, 1989).

For each variable in the ISI (Mihai, 2017), a ranking was built, with each country receiv-
ing a score of 1 to 28 (depending on the values of each indicator) being positioned in relation 
to other countries. For a better accuracy of results, a “first-ranked” country-wide approach 
was used for the In4, In5, In6, In7, In8 indicators to calculate the final score. Thus, the coun-
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try ranked first in the ranking is used as a reference (100%) and the other countries receive 
points proportionally. Practically, this method does not change the ranking of individual 
indicators, but may affect the final ranking. Instead of artificially establishing a 1-point dif-
ference between countries, this method uses the actual variation of scores to assign the points 
that count to the final score because it respects the difference sizes by providing points on 
the indicator in a “more equitable” manner. 

Figure 1 presents a performance score for each country of the European Union showing 
the value of the Social Inclusion Index (Appendix 2). IBM SPSS trials were used for data 
processing.

The Social Inclusion Index for EU countries aims to quantify social inclusion for each 
country/region as a complement to traditional measures to reduce social exclusion.

At the same time, measuring social inclusion can help to adjust EU social agenda strat-
egies.

When selecting unique indicators that were used in IIS construction for EU countries, 
account was taken of the particularities of Member States in their national policies to reduce 
social exclusion. Strategies targeting the promotion of social inclusion use individual indica-
tors that cannot always provide an assessment of social inclusion globally.

Social inclusion is the capacity of a citizen to participate in the political, economic and 
social life of his society, which includes, besides the economic side, access to basic social 
services, access to the official labour market, access to infrastructure – and institutional, civil 
and political participation and lack of discrimination (race, ethnicity or gender).

Figure 1. Representation of the Social Inclusion Index
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3. Methods of multivariate data analysis applied to the Social Inclusion Index

The fundamental nature of the data needs to be carefully analyzed in order to avoid building 
a composite indicator to mislead decision-makers and the general public, thus leading to the 
creation of unnecessary or incorrect policies.

Techniques and methods of multivariate data analysis are used to study the overall struc-
ture of the set of individual indicators, to adequately assess them and, in particular, to guide 
subsequent methodological choices (e.g. weighting, aggregation etc.). Thus, we use appropri-
ate data analysis methods in order to determine the consistency of the indicators included in 
the ISI calculation, to verify the basic data structure along at least two dimensions (individual 
and country indicators) and to identify groups of indicators or groups of countries that are 
considered from the point of view statistical view with “similar” scores.

The Cronbach alpha (c-alpha), used to verify the degree of correlation between a set of 
variables, studies the internal consistency of individual indices, or can be used as a method 
to reduce some of these.

Principal Component Analysis (PCA) is used to explore whether statistically the dimen-
sions of the phenomenon are well balanced in the composite indicator. Otherwise, a review of 
individual indicators may be necessary. PCA shows how different variables change in relation 
to one another and how they are associated, by transforming the correlated variables into a 
new set of uncorrelated variables using a covariance matrix or a correlation matrix.

Factorial Analysis (FA) is similar to PCA, but is based on a particular statistical model.
Cluster Analysis performs the classification of large amounts of information in easy to 

manage sets. It is often used in the development of composite indicators for grouping similar 
country-based information based on different individual indicators.

3.1. Cronbach’s alpha coefficient

Cronbach’s alpha coefficient (Cronbach, 1951) is a statistic that shows how well a set of mea-
sures describes a single characteristic and represents a global correlation of individual indica-
tors in which the final result can take values between 0 and 1, although in some situations 
may be negative. A value close to 0 or a negative Cronbach alpha can indicate a perfectly 
valid test if we have reverse coding or multiple factors. A generally accepted rule is that a 
value of 0.7 (sometimes 0.6) of the coefficient indicates an acceptable reliability and a value 
equal to 0.8 or greater indicates good reliability. On the other hand, a value between 0.95 and 
1 is not necessarily desirable because it indicates that the elements can be totally redundant. 
Normally, the value of Cronbach alpha tends to increase as the number of items increases, 
but this does not necessarily mean an increase in internal consistency.

For a test consisting of a k-number of indicators measuring economic, social and political 
aspects (for X countries) the Cronbach alpha coefficient is calculated by correlating the score 
for each scale element with the total score for each observation then comparing it with the 
variance for all the individual scores of the elements included in the analysis:
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where: k – number of individual indicators; = + + +1 1 kX Y Y Y ; σ2
iY  – variance of indicator 

i; σ2
X  – the variance associated with the total scores observed.
Standardized, Cronbach alpha is defined as: 
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where: k – the number of individual indicators; r  – the average correlation between the 
indicators.

The coefficient a = 0.762 (Table 1) indicates a high internal consistency of the indicators 
included in the composite indicator calculation.

As shown in the last column of Table 2, removing an indicator from the individual may 
result in an improvement in the Cronbach alpha coefficient, this column showing if the value 
of a was removed. Removing Indicators In1, In6 or In12 would result in a higher result than 
the one originally obtained. Removing these indicators would lead to a slight improvement 
of a. At the same time, for these elements, we see negative values in the “Corrected item-total 
correlation” column, which can help us decide whether or not to remove this item.

Cronbach alpha represents a global reliability factor for a set of variables, but if the vari-
ables studied are ordinal or categorical and reflect personal qualities or other dimensions, 
they will not be able to distinguish between them.

If a high value of a points out that individual indices have a one-dimensional component, 
a low value can suggest that items are grouped into two or more dimensions, as they are 

Table 1. SPSS, Reliability Statistics

Cronbach’s alpha Cronbach’s alpha based on standardized items N of items

0.762 0.762 12

Table 2. SPSS, Item Statistics and Item-Total Statistics

Item Mean Std.
Dev. N Item

Scale mean 
if item 
deleted

Scale 
variance if 

item deleted

Corrected 
item-total 
correlation

Squared 
multiple 

correlation

Cronbach’s 
alpha if 

item deleted

In1 14.67 8.334 27 In1 155.41 2959.635 –0.313 0.821 0.818
In2 14.67 8.321 27 In2 155.41 2236.020 0.559 0.892 0.727
In3 14.93 8.062 27 In3 155.15 2267.054 0.538 0.642 0.730
In4 13.04 8.698 27 In4 157.04 2006.114 0.852 0.862 0.688
In5 14.00 8.143 27 In5 156.07 2169.379 0.672 0.721 0.714
In6 13.85 8.484 27 In6 156.22 2929.333 –0.279 0.319 0.816
In7 12.78 8.568 27 In7 157.30 2235.293 0.539 0.439 0.729
In8 14.89 8.126 27 In8 155.19 2099.080 0.779 0.859 0.701
In9 14.41 8.418 27 In9 155.67 2259.000 0.519 0.534 0.731

In10 14.63 8.077 27 In10 155.44 2106.333 0.774 0.937 0.702
In11 13.26 8.461 27 In11 156.81 2267.157 0.505 0.751 0.733
In12 14.96 7.944 27 In12 155.11 2745.718 –0.076 0.412 0.794
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multidimensional. In such situations, the internal consistency coefficient calculated on all 
variables will have a small value, but calculated on groups of variables, will have a high value.

In order to identify the groups of indicators, factorial analysis is applied, which will indi-
cate to what extent they tend to group and which are the elements of each dimension. Sub-
sequently, if the grouping of the individual indicators is accepted according to the results of 
the factorial analysis, their reliability is verified by the coefficient a for each group separately.

3.2. Factor Analysis and Analysis of Principal Components

Factor Analysis is probably the most widely used multivariate technology, but there are also 
specialists who consider it an useless procedure that can be used to support almost any de-
sired interpretation of the data. Used correctly, factor analysis can provide useful information 
being utilized to explore data for models in order to confirm our assumptions or to reduce 
numerous variables to a more manageable number.

In the literature, PCA has often been approached as a special case of FA, which is reflected 
in IT packages that integrate the PCA as an option in a factor analysis program. This is not 
quite right if we think that both PCA and FA – although aimed at reducing the dimensional-
ity of a dataset – use quite distinct techniques. The starting point of this confusion goes from 
Hotelling (1933), which introduced the principal components in the context of providing a 
small number of “more fundamental” variables, determines the values of the initial variables, 
and Reyment and Jvreskog (1996), Benzécri (1992) used the term to include a broad spec-
trum of multivariate methods. 

We use FA if we want a model that explains the correlations between the data and we 
use PCA when we need to approximate the data in a space of a smaller size. In this paper we 
look at the Principal Component Analysis as a Factor Analysis technique, meaning we will 
consider total data dispersion. PCA consists in highlighting the change of variables relative 
to others and how they are associated: transformation of correlated variables into a new set 
of uncorrelated variables using the covariance matrix or its standardized form (correlation 
matrix). Because individual indicators that have similar values in all countries are not of 
interest (cannot explain different performance), the highest load factor is attributed to indi-
vidual indicators with the highest variation in values between countries.

At the same time, the purpose of using PCA and FA was to highlight the fundamental dif-
ference between the two: Principal Component Analysis is a linear combination of variables 
and Factorial Analysis a model for measuring a latent variable.

In the current paper, starting from the analysis of the correlations observed between the 
variables describing the phenomenon of social inclusion, the use of the Factorial Analysis 
helps us to identify the structure of these data, indicating the existence of a small number 
of dimensions. Variables that are comprised of the same factor (latent dimension) will be 
strongly correlated with each other and slightly correlated with the other variables (Culic, 
2004; Rotariu et al., 2006).

The objective is to explain the data variance observed by some linear combinations of 
the original data. Even though there are n variables (in the calculation of the indicator in 
this paper n = 12), x1, x2, …, xn, much of the data variation can often be embedded in a 
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small number of variables – principal components or linear relationships of the original data, 
which are not correlated.

We consider the general model of Factorial Analysis (Figure 2), with n observed variables 
(individual indices) and k orthogonal common factors.

       Factorial matrix:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
F1 F ... Fk 

X1 a11 a12 ... a1k 
X2 a21 a22 ... a2k . (3)
...
Xn an1 an2 ... ank
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where: Xi – common orthogonal factors, =1,i n ; Fj – common orthogonal factors, =1,j k ; 
Ui – the factors of uniqueness; aij – the factorial saturations for each observed variable. They 
are the regression coefficients in which latent variables are independent variables, and the 
variables observed are dependent variables. They are found in the matrix pattern (factor) 
table. We interpret the factors according to the correlations between the factors and the 
variables observed. They are reported in the matrix structure table. Structure matrix coin-
cides with the pattern matrix if the rotation is orthogonal and differs from it if the rotation 
is oblique. 2  ic  – communalities (the common variance of the variable Xi); λ2

i  – own values 
(the variance synthesized by a factor); λ > λ > > λ2 2 2

1 2 k .

Figure 2. Model factor analysis
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In the case of the Social Inclusion Indicator, we want to check the existence of latent fac-
tors that can explain the common variance of the observed set of variables. To determine a 
typology of individual indicators and latent factors that determine it, we will use Factorial 
Analysis applying the PCA method of factor extraction and, assuming the factors are inde-
pendent, the Varimax orthogonal method of rotation of factors.

The correlation matrix of the 12 standardized variables (Appendix 3) indicates the exis-
tence of some strongly correlated subsets of variables (the PCA requires some correlations 
between the variables included in the analysis to be greater than 0.30).

To analyze whether the test is statistically significant, we calculate the appropriateness of 
Kaiser-Meyer-Olkin sampling. KMO is a statistic for comparing magnitudes of correlation 
coefficients observed with the magnitude of partial correlation coefficients. KMO’s global 
statistics are calculated as a sum of KMO statistics for each individual indicator and range 
from 0 to 1. If a KMO value is less than 0.60, it is recommended to drop the individual point-
ers with the lowest values individual KMO statistics, continue the process until the KMO’s 
overall value is greater than 0.60.

 ≠
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where: 
i jX Xr – the correlation coefficient between Xi and Xj; i jX Xb  – the partial correlation 

coefficient between Xi and Xj when all the other variables are controlled.
The values 0.681 for the KMO index and 183.289 for the Bartlett Sphericity test (Sig. = 

0.000) indicate that there is a strong relationship between the variables, we can basically reject 
the hypothesis that the variables are uncorrelated (Table 3). At the same time, these values 
confirm the presence of one or more common factors that motivate the application of a factor 
extraction procedure using the PCA method.

The table that includes the common variant (communality) shows us a good representa-
tion of the variables by the factorial model, and from the one that shows the total variance 
explained, we observe four factors fulfilling the selection criterion (own values λ ≥2  i 1). In 
the context of the initial factorial solution, not rooted, the factors explain 78.743% of the 
variance of the analyzed values, and the 21.257% difference remains unexplained by this 
factorial model. 

After factor rotation, we notice a redistribution of the variance explained by each factor, 
even if the first factor best explains the variance of the included variables with the highest 
value, it loses the degree of saturation in favor of the other three factors. Basically, the satu-
ration value for each factor changes as the value of the total variation remains unchanged.

An important role in the analysis is held by the Component Matrix, but the more useful 
structure for interpretation remains, however, the one obtained by turning factors, especially 
if we consider that it provides a better “vision”.

Table 3. SPSS, Item Statistics and Item-Total Statistics

Kaiser-Meyer-Olkin measure of sampling adequacy 0.681

Bartlett’s test of Sphericity Approx. Chi-Square
df

Sig.

183.289
66

0.000
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Table 5. SPSS, Common variance and total variance explained

Communalities

Initial Extraction

Zscore: In1
Zscore: In2
Zscore: In3
Zscore: In4
Zscore: In5
Zscore: In6
Zscore: In7
Zscore: In8
Zscore: In9

Zscore: In10
Zscore: In11
Zscore: In12

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.840
0.842
0.581
0.807
0.823
0.766
0.682
0.821
0.745
0.875
0.804
0.863

Extraction Method:  
Principal Component Analysis.

Total Variance Explained
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1
2
3
4
5
6
7
8
9

10
11
12

5.117
1.898
1.283
1.152
0.621
0.570
0.494
0.335
0.205
0.144
0.127
0.055

42.640
15.815
10.690
9.598
5.176
4.749
4.113
2.791
1.709
1.203
1.058
0.458

42.640
58.455
69.145
78.743
83.919
88.668
92.781
95.572
97.281
98.484
99.542

100.000

5.117
1.898
1.283
1.152

42.640
15.815
10.690
9.598

42.640
58.455
69.145
78.743

3.971
2.377
1.864
1.237

33.092
19.807
15.532
10.312

33.092
52.899
68.430
78.743

Extraction Method: Principal Component Analysis.

It is noted that the solution is obtained by a process of 10 iterations. From the total num-
ber of variables, same number of components can be extracted, as each own value represents 
the part of variance explained by that component.

The name of the factors is influenced by their effect on the observed variables. Certainly, 
factor rotation will alter their saturation on variables, which can also lead to changing their 
interpretation (Table 4). And in the case of the Facial Analysis applied to the Social Inclu-
sion Indicator, we can observe that after the spinning of the factors we can identify the new 
obtained results.

Used as an alternative method for identifying the number of principal components in-
cluded in the analysis, the graphical method (Figure 3) does nothing but confirm the results 
identified in total variance explained (Table 5). It is obvious that the largest contribution is 
made by component 1, while components with an eigenvalue below 1 (λ <2 1i ) are considered 
with a smaller variance than the initial one, being less important in the analysis.

Table 4. Identifying factors after factor rotation

Factor Variable Saturation Factor identification

1

Political rights (In4) 0.883 The political context
(Trust in Public Institutions 
and Government 
Organizations)

Civil liberties (In5) 0.870

Perceptions of Corruption Index (In10) 0.860

2
GDP growth rate (average 2006-2016) (In1) –0.890

The socio-economic contextPercentage of GDP spent on social protection 
(In2) 0.814

3 Women’s rights (In6) 0.824 Women’s rights

4 Employment rate of the population aged 
15–64 (In12) 0.923 Employment
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From the results displayed in Component Transformation Matrix, we note two signifi-
cant correlations: Factor 2 – Factor 3 and Factor 3 – Factor 4 (Figure 4). Simultaneously, 
the graphical representation for the rotation of the factors, in the three-dimensional space, 
indicates the representativeness of a variable in the analysis comparing the distance between 
them and the origin of each subspace generated by the three dimensions. The greater this 
distance, the more relevant we can give to the variable included in the analysis (for example 
ZIn12), which is obviously correlated with the results obtained in the Rotated Component 
Matrix (Table 6, Figure 4).

Component Matrixa

Component
1 2 3 4

Zscore: In1
Zscore: In2
Zscore: In3
Zscore: In4
Zscore: In5
Zscore: In6
Zscore: In7
Zscore: In8
Zscore: In9
Zscore: In10
Zscore: In11
Zscore: In12

0.813

0.903

0.853

Extraction Method: Principal Component Analysis;  
a – 4 components extracted.

Rotated Component Matrixa

Component
1 2 3 4

Zscore: In1
Zscore: In2
Zscore: In3
Zscore: In4
Zscore: In5
Zscore: In6
Zscore: In7
Zscore: In8
Zscore: In9
Zscore: In10
Zscore: In11
Zscore: In12

0.883
0.870

0.860

–0.890
0.814

0.824

0.923
Extraction Method: Principal Component Analysis;
Rotation Method: Varimax with Kaiser Normalization;
 a – Rotation converged in 10 iterations.

Table 6. SPSS, Matrix of components and component matrix after rotation

Figure 3. SPSS, Factorial Analysis, graphical representation of the 12 variables
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Following the results, we can build an index that reflects Factor 1. It can be calculated 
with:

 – simple additive scales – the relationship between factors and variables is not taken 
into account (it can also be done with the help of dichotomizing the variables);

 – factorial scores – with additive scales that take into account the intensity of the rela-
tionships between factors and variables. Weights are given to different variables. The 
observed variables may signal stronger or more modest latent dimension (factor) so 
that it can get different weights in the construction of the final index. The weight rep-
resents a score by which we multiply the value of the respective variable for each case. 
Score is provided by Factorial Analysis and appears as a new variable in the database.

In order for the size reduction to be meaningful, is necessary to have sufficiently large 
correlations between the variables, otherwise they will be excluded from the analysis. The 
same applies for very high correlations to avoid extreme singularity, perfectly correlated vari-
ables. The steps listed above are resumed, after deleting the variables that do not contribute 
to multicollinearity. After processing the data, we will obtain a number of factors at most 
equal to the ones obtained in the previous situation.

3.3. Social Inclusion Index for EU Member States

Sweden can be considered a model for social inclusion among EU Member States. The posi-
tion at the top of the ranking is due to the strong performance of factors, from growth and 
job creation, to the protection of political and civil rights.

It is worth mentioning that a Joint Declaration (Regeringskansliet, 2015) was signed be-
tween Sweden and Romania, the countries that ranked first and last in the Social Inclusion 
Index of the European Union countries, in order to strengthen the cooperation in the field 
of social policies in the two countries (June 5, 2015). In this context, in 2017, the Swedish 

Figure 4. SPSS, Component Transformation Matrix
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State Secretary (Ms Pernilla Baralt) underlined: “In the current European situation, especially 
as our governments are animated by common interests, we should agree on a wider dialogue 
framework; to express our positions at other international meetings or forums, on an agenda of 
problems and correlated solutions, through packages of programs addressed to the subjects that 
condition social inclusion” (Fonduri Europene Structurale si de Investiții, 2017).

If we take into account the four factors determined on the basis of PCA and FA and the 
ranking obtained from the calculation of the Social Inclusion Index (Table 7), we note:

Table 7. SPSS®, Sweden versus Romania

Factor Variable Sweden Romania

1. Political context Political rights (In4) 1 25
Civil liberties (In5) 1 25
Perceptions of Corruption Index (In10) 3 24

2. The socio-economic 
context

GDP growth rate (average 2006-2016) (In1) 10 5
Percentage of GDP spent on social protection (In2) 8 28

3. Women’s rights Women’s rights (In6) 9 2
4. Employment Employment rate of the population aged 15–64 

(In12)
1 24

GDP is an indicator that helps in determining the standard of living of a country, but 
let us not forget that it cannot refer to: health and education levels, environmental quality, 
out-of-work activities, income inequality, actual time work, etc. And its value does not reflect 
all the elements of a concept as vast as living standards. The fact that Romania’s GDP per 
capita is higher than the GDP per capita of Sweden does not prove that the living standard 
in Romania is higher. A high level of GDP should not be the sole objective of governmental 
social inclusion policies.

Conclusions

This article highlights the usefulness of applying multivariate analysis methods with the ulti-
mate goal of identifying factors that significantly influence the phenomenon of social inclu-
sion in the current context of economic development.

Policies can be initiated to bring a high level of social inclusion based on identifying, 
analyzing and improving the factors that are directly responsible for the level of exclusion.

The results of the analysis of the phenomenon of social inclusion in the EU Member 
States, using the composite indicator presented in this study, confirm the high performance 
in adopting social inclusion policies in the Nordic countries and, at the same time, there is a 
slight upward trend in progress and cohesion for the states that later joined the EU (Rogge 
& Konttinen, 2018; Rogge & Self, 2019).

Although the indicator was built from the Social Inclusion Index created by Americas 
Quarterly (AQ), it is easy to see that it adapts to the needs of EU countries. All traditional 
indicators included in the index calculation cover issues that present significant variations 
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in EU Member States and have taken into account radical differences between EU regions 
(especially between rural and urban areas), mainly in terms of accessibility of housing, per-
sonal safety or access to quality education. EU Cohesion Policies focus on less developed 
regions and support regional strategies to promote economic, social and territorial cohesion.

The Social Inclusion Index for EU countries is a composite index that includes indica-
tors derived from different sources with different, error margins and a complex aggregation 
structure that can help build economic and inclusive development strategies.

To remedy this and to eliminate one of the limitations of this study, in subsequent ana-
lyzes will we try restructuring the individual indicators included in the analysis so that the 
composite indicator used to identify the level of social inclusion can also be used regionally, 
for each EU member state. One way to develop the social inclusion index for EU coun-
tries and to analyze social disparities, including at the regional level, would be to include 
in its construction specific indicators for labor market and migration analysis. The gap of 
socio-economic development at the level of regions can be alleviated through the process of 
digitization both through educational programs for developing digital skills of citizens and 
through the digitization of companies (Negrea et al., 2019). These elements substantiate the 
need to include indicators that measure the digitization component, in the construction of a 
new composite index of social inclusion for EU countries.

Also, the identification of good practices in the countries with the highest score of the 
Social Inclusion Index, Sweden and the Netherlands, can  lead to solutions that can be ap-
plied in building policies and strategies to eliminate social inequalities, especially in former 
communist countries.

The effectiveness of using Social Inclusion Index for EU as a tool to support social inclu-
sion strategies at national or European level also stems from the possibility of integrating it 
into prioritizing economic, social or policy aspects of cohesion policies.

The analysis of a Social Inclusion Index across Europe can provide answers to many re-
cent questions, such as the WEF Davos, on how to boost economic growth but also equality 
and equity. After a severe economic and financial crisis, European and world decision makers 
and leaders are looking for new growth models and new approaches to reforms. Building a 
future of sustainable progress requires efforts to develop sustainable and inclusive competi-
tive economies.
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APPENDIX

Appendix 1

In1 – Real GDP growth per capita (2006–2016) (The World Bank | Data, 2017)
A country can only reduce poverty and inequality if there is economic growth. This 

variable represents the average growth rate over the period 2006–2016 using data from the 
World Bank. The GDP growth rate is determined by the four components of GDP: personal 
consumption, business investment; government spending and net trade. 

In2 – Percentage of GDP spent on social protection (Eurostat, 2017a)
Expenditure on social protection is calculated in the current prices and includes: social 

benefits, administration costs, and other costs that consist of various social security systems.
There are no measures of the efficiency of state spending on social programs. For a cal-

culation as close as possible to the global situation, the data series being complete for the 
period 2002–2012, we used the extrapolation to obtain the values for 2013. 

In3 – Enrollment in high school education (UNESCO Institute for Statistics, 2018)
The indicator is the number of students enrolled in high school education regardless of 

age, expressed as a percentage of the corresponding school age population matching the same 
level of education. High-school education complements primary education at primary level 
and aims to lay the foundation for lifelong learning and human development, providing more 
discipline-specific information with the help of specialized teachers.

The data used for the countries of the European Union is taken over from the World Bank 
and is complete for the period 2002–2015. For countries with no data available for 2015, the 
calculation of values was done by extrapolation using simple methods.

A high value of this indicator generally indicates a high level of participation, but not 
specific if the pupils are part of the official age group or not. A large number of countries have 
a high rate of 100%, which may mean that pupils of the same or older age outside the system 
are included, or that there is a high repeat rate. In this case, for a rigorous interpretation of 
the GER, additional information is needed to evaluate the repetition rate, those entering the 
system late etc.

In4 – Political rights; In5 - civil liberties (Freedom House, 2017)
Freedom in the World is an annual global report describing and analyzing political rights 

and civil liberties that includes numerical ratings and descriptive texts for each country and 
a selected group of related and disputed territories based on a methodology derived from 
the Universal Declaration of Human Rights, adopted by the UN General Assembly in 1948.

Based on the premise that these standards apply to all countries and territories, regard-
less of geographic location, ethnic/religious structure and level of economic development, 
the 2017 edition looks at developments in 195 countries and 14 territories between 1 Janu-
ary 2016 and 31 December 2016 The real world rights and freedoms enjoyed by individuals 
rather than governments or the performance of the government itself are assessed. Let’s not 
forget that political rights and civil liberties can be affected by both state and non-state actors, 
including insurgents and other armed groups.

At the same time, Freedom House does not equate the legal guarantees of rights with 
these, and maintains its impartiality over territorial or separatist disputes, focusing instead 
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on the level of political rights and civil liberties in a particular geographical area. Countries 
and territories with fewer populations are not penalized for lack of pluralism in the political 
system or civil society – where these limitations are sizeable and not restrictions imposed by 
government or other strong actors.

According to the methodology, Freedom in the World uses a three-tier classification sys-
tem, composed of scores, rating and status. Thus, a country or territory can be given between 
0 and 4 points for each of the 10 policy indicators and 15 indicators for assessing civil lib-
erties; a score of 0 represents the lowest degree of freedom and a score of 4 represents the 
highest degree of freedom. They are structured as questions.

A maximum score of 40 points can be obtained for the political rights checklist and 60 
points for civil liberties.

In6 – Women’s rights (Women, Business and the Law, 2017)
These scores are the rates of maternal mortality, reproductive rights, laws that criminalize 

violence against women, tax provisions for child care, or women in politics. Women’s rights 
are assessed according to “Women Business and the Law 2016” (World Bank), based on an 
increasing number of empirical research and evidence that underlines the importance of 
legal and institutional frameworks in shaping women’s rights and economic opportunities 
and improving gender equality. Includes data related to:

 – accessing institutions, analyzing the legal capacity of women to interact with public 
authorities and those in the private sector similar to men;

 – use of property, assesses the ability of women to access and use property;
 – getting a job, studying the restrictions on women’s work;
 – providing incentives, analyzing income tax credits and available deductions for wom-
en in relation to men and providing childcare and education services;

 – credit for buildings;
 – access to court;
 – Women’s protection, examines the existence of legislation on domestic violence and 
sexual harassment.

In7 – LGBT rights (Equaldex, 2018)
LGBT rights refer to the acceptance of same-sex relationships, anti-discrimination related 

to power and legislation on their relations, and protection against hate crimes, as Javier 
Corrales says. Javier Corrales is Professor of Political Science at Amherst College, Amherst, 
Massachusetts. He obtained his Ph.D. in Political Science from Harvard University. He was 
a consultant for the World Bank, the United Nations, the Global Development Center, Free-
dom House, and the American Academy of Arts and Sciences. Country scores reflect the 
accepted rights for this segment of the population: homosexual activity, Same-sex marriage, 
Same-sex adoption, LGBT discrimination, LGBT employment discrimination, LGBT housing 
discrimination, Homosexuals serving openly in military, Equal age of consent, Blood dona-
tions by MSMs, Conversion therapy.

In8 – Financial inclusion (The World Bank, 2018)
This score is calculated using Global Findex (2014) and quantifies the possibilities to 

have accounts at an official institution. It measures the percentage of respondents holding 
an account with a bank, credit union, other financial institution, or post office, including 
respondents who have a debit card.



1322 D.-M. Paraschiv et al. Development of an aggregated social inclusion indicator ...

In9 – Poverty rate (Eurostat, 2017b)
Occasionally referred to as “poverty risk”, the relative poverty rate is defined as the share 

of people with an equivalent disposable income below the poverty threshold, set at 60% of 
the national median of equivalent disposable income (after social transfers). This defini-
tion of the conventionally agreed threshold based on statistical considerations. The relative 
poverty status cannot be eradicated, nor can it be considered as general, but may take more 
pronounced or attenuated forms, depending on the calculation of poverty rates compared to 
various others, more severe or “relaxed” than the standard one, of 60%. 

In10 – Corruption Perceptions Index (Eurostat, 2017c)
The Perception of Corruption Index launched in 1995 and is one of the most popular 

tools used by the Romanian Association for Transparency. Transparency International Ro-
mania/The Romanian Association for Transparency (TI-RO) is a non-governmental organi-
zation whose primary objective is to prevent and combat the phenomenon of corruption at 
national and international level, especially through research, documentation, information, 
education and awareness raising.

Computed on an annual, this is a composite index based on corruption data and reflects 
the opinion of business people and analysts around the world, including experts from the 
countries surveyed.

With a global average score of 43, in 2016 more than two-thirds of the 176 countries 
and territories for which the index was calculated fall below half of the scale (from 0 – very 
corrupt to 100 – very clean).

This result only highlights the link between corruption and inequality, and in too many 
countries people are deprived of their basic needs.

In11 – Rate of people who do not have access to adequate housing (Eurostat, 2017c)
The indicator is part of the indicator of “income and living conditions”. This area cov-

ers four areas: people at risk of poverty or social exclusion, income distribution and money 
poverty, living and poverty conditions, which are again structured in collections of indicators 
on specific themes.

The “living conditions” framework includes indicators on the characteristics and living 
conditions of households, characteristics of the population as a function of various health and 
workplace irregularities, living conditions, as well as indicators related to childcare.

In12 – Employment rate of the population aged 15–64 (Eurostat, 2017d)
Employment is both a structural indicator and a short-term indicator.
Percentage of the employed population aged 15–64 in the total population of the same 

age, expressed as a percentage: 

 

−

−

= ×15 64

15 64
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o
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P
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where: Ro – occupancy rate of the population aged 15–64; 
−15 64oP  – the employed population 

aged 15–64; 
−15 64tP  – the total population aged 15–64 years. 

Goal: Measures employment on the labour market by age. It also reflects the labour mar-
ket’s ability to absorb labour. 

Interpretation: The indicator provides information on the share of employed population 
by age group at national level, regional, gender, medium and the three major sectors of the 
national economy: agriculture, industry and construction, services. 
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