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ABSTRACT:

In recent years, the topic of trust in public authorities has been extensively analysed, notably with regard to
the impact that this has on countries’ development. In this paper, an analysis of three representative European
countries (Spain, Denmark, and Belgium) is carried out using data from the European Social Survey. The
application of a method based on fuzzy logic and the degree of similarity to the ideal solutions makes it pos-
sible to obtain a synthetic indicator of the degree of confidence that the citizens of these respective countries
have in the analysed institutions. This analysis is based on six different dimensions, namely: (1) The National
Parliament; (2) The Legal System; (3) The Police; (4) The Politicians; (5) The European Parliament; and (6)
The United Nations. The results obtained are conclusive for the current situation of the European Union,
and in particular for Spain, where there are indications that the current democratic system is being under-
mined by the lack of trust that citizens have in their respective public authorities and institutions.
KEYWORDS: Trust; Public authorities; Fuzzy logic; TOPSIS.

JEL CLASSIFICATION: D72; P47.

Disefio de un indicador de confianza en instituciones publicas basado en la
légica borrosa

RESUMEN:

En los tltimos afos, el tema de la confianza en las instituciones publicas ha sido muy analizado, en particular
con respecto al impacto que esto tiene en el desarrollo de los paises. En este trabajo, se realiza un andlisis de
tres pafses europeos representativos (Espafia, Dinamarca y Bélgica) utilizando datos de la Encuesta Social
Europea. La aplicacién de un método basado en ldgica borrosa y el grado de similitud con las soluciones ideales
permite obtener un indicador sintético del grado de confianza que los ciudadanos de estos respectivos paises
tienen en las instituciones analizadas. Este andlisis se basa en seis dimensiones diferentes, a saber: (1) El
Parlamento Nacional; (2) El sistema judicial; (3) La policia; (4) Los politicos; (5) El Parlamento Europeo; y
(6) las Naciones Unidas. Los resultados obtenidos son concluyentes para analizar la situacién actual de la
Unién Europea, y en particular para Espana, donde hay indicios de que el sistema democrético actual estd
siendo socavado por la falta de confianza de los ciudadanos en sus respectivas autoridades ¢ instituciones

publicas.
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PALABRAS CLAVE: Confianza; Instituciones publicas; Légica borrosa; TOPSIS.
CLASIFICACION JEL: D72; P47.

1. INTRODUCTION

Confidence in Governments has always been a latent concern in the social sciences. Public confidence is
based on the transparency of the actions of various Government institutions (Nunkoo, Ramkissoon &
Giirsoy, 2012). Trust is a subjective condition. Nevertheless, it allows the potential and actual capacity for
intervention by the different institutional actors to strengthen and boost their effectiveness. Therefore, in
the analysis of this condition, citizen participation and institutional change are important variables of the
social context (Kadir, 2015).

Confidence in political power is to be understood as a compendium of various tangible and intangible
attributes that public or private entities have shaped through Government action, which is perceived by
society in a positive or negative way (Fazio et al., 2017). However, it is difficult to measure confidence accu-
rately, since each person in society has a particular way of perceiving it (Clausen, Kraay & Nyiri, 2011).
Confidence in public institutions is normally based on the opinions that people have about the intervention
of these institutions in the well-being of the community (Olivares, Garcia, Jauregui, Revilla & El Zauahre,
2008).

Confidence in institutions has been one of the most debated topics in the study of democracies, and it
is directly related to the development of towns (Clausen, Kraay & Nyiri, 2011; Lépez, Sinchez, & Rojas,
2015). However, confidence in the institutions depends not only on the number of institutions that are
important in the social and economic development of modern societies, but also on the set of perceptions
(social attributes) that the individuals in society have about these institutions. For this reason, it is necessary
to ask a set of individuals about the degree of trust that they have in a set of institutions, and to then apply a
methodology that calculates a synthetic indicator which is called the degree of institutional confidence.

In our case, this synthetic indicator is based on the methodology of fuzzy logic (Rajak & Vinodh, 2015)
and the TOPSIS method (Mandic, Delibasic, & Radojevic, 2015). The case study analysed is based on the
trust perceived by the citizens of three selected European countries: Spain, Denmark and Belgium. The data
were obtained from the European Social Survey'. This survey provides baseline information about the confi-
dence that citizens have in six institutions, namely: (1) The National Parliament; (2) The Legal System; (3)
The Police; (4) The Politicians; (5) The European Parliament; and (6) the United Nations. Furthermore, it
has been taken into account how the individuals in society evaluate the degree of complexity of the proposals
made by these institutions. This is done by analysing the response to the question concerning whether a
particular policy is too complicated to understand. In this way, it can be determined whether the current
perception about institutional trust may be caused by endogenous variables of individuals regarding how they
value the complexity of political decisions. It would not be surprising if this segmentation produces signifi-
cant results, since the relationship between the proximity of the political parties, citizen participation and the
degree of institutional trust has already been established (Hooghe & Kern, 2013; Katsanidou & Eder, 2015).

Hooghe & Kern (2013) find that political parties are an essential gear between the citizens and the
political system. They show that, regardless of the ideology, the affinity with any political party is closely
related to institutional confidence. Katsanidou & Eder (2015) mention that the degree of confidence that
citizens have in political parties is strongly related to their level of participation according to its nature,
whether by voting, party affiliation, or protesting. Furthermore, it is observed that the degree of confidence
in the National Parliament is key in the first level of participation, while lack of confidence explains the last
level.

! European Social Survey (2013). ESS Round 6 Source Questionnaire. London: Centre for Comparative Social Surveys, City University
London.
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This article has a triple purpose: (1) to propose a method based on the methodology of fuzzy logic and
the similarity to the ideal solutions (a Technique for determining the Order Performance by Similarity to the
Ideal Solution -TOPSIS) in order to obtain synthetic indicators of confidence in the institutions or public
authorities; (2) to analyse to what extent this institutional confidence is affected by nationality or the
complexity that political issues have for different people; and (3) to observe to what extent each of the
components of the institutional confidence affects the degree of global institutional trust: that is, one can
determine whether the political parties have a higher or lower impact in each of the analysed segments. This
article aims to complement the existing literature on this subject, and, in addition, the results could be used
to see to what extent European citizens are similar or not, according to whether they live in the North or the

South of the EU.

The rest of the article is structured as follows. The second section presents a review of the literature. The
third section explores the data which have been obtained from the European Social Survey and serve as a
database to analyse institutional confidence in some segments. The fourth section describes the methodology
used in the calculation of the synthetic indicators of institutional confidence. The fifth section presents the
results obtained. And, finally, the last section provides some conclusions and a general discussion.

2. LITERATURE REVIEW

The subject of confidence in institutions has emerged recently in the social sciences literature as a major
determinant of citizens” happiness and welfare. Veenhoven (2000) finds a subtle separation between the
results observed in the different countries which are more determined by income. Thus, for example, it is
economic freedom, and not policy, which determines happiness in less developed countries, in contrast to
what happens in rich countries. Frey & Stutzer (2002), in their analysis of the different works on trust in
institutions, conclude that these works are mainly limited to the analysis of democracy and political systems,
so it is necessary to extend this analysis of confidence to other institutions. Hudson (2006) performs such an
extension by using Eurobarometer data which includes 11 different institutions.

Confidence in institutions is a fundamental component that affects interpersonal trust (Coleman,
1988). Social capital is also an important resource that can be used by stakeholders to increase productivity.
Social capital has various components: (1) trust and obligations; (2) information channels; (3) standards and
sanctions systems. These three dimensions affect welfare because they facilitate or impede the coordination
of, and cooperation between, different individuals and social groups. Mishler & Rose (2001) define the
confidence in the institutions according to the satisfaction experienced by the individuals. This definition is
related to the theory of institutions, which determines how institutional confidence depends on the quality
of the institution, in particular that of government institutions, since these have a direct impact on socio-
economic variables such as income, employment, education, health care, and even some civil rights. North
(1990) argues that institutional confidence in the political and judicial system determines to some extent the
effectiveness of interactions between agents who support, or do not support social welfare.

However, it should be taken into account that not all individuals have direct relation with all institu-
tions, which may affect to a greater or lesser extent their individual well-being. So it is necessary to observe
that some of the confidence that citizens have in the institutions may be due to indirect knowledge that is
determined by the experience of other groups, or by means of communication. There are some theories that
hold that institutional trust may change depending on the characteristics of the individuals, since there are
people who tend to rely more on their fellows, so they will have a greater inclination to rely more on their
institutions. In the same way, the encounters with certain institutions such as the police can be affected by
social class and the geographical environment, since these are not the same for a young man living in the outer
suburbs of a large city as they are for a pensioner living in a rural setting.

A number of different institutions have been investigated in previous studies that analyse institutional
confidence. For example, Paxton (1999) studies institutional confidence in two different dimensions: (1)
trust in society from a more informal point of view; and (2) trust in more formal institutions. Mishler & Rose
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(2001) analyse the following institutional dimensions: the National Parliament, Trade Unions, the Police,
the Court System, and the Media. Hudson (2006) analyses 11 different institutions: (1) the United Nations
Organization; (2) the European Central Bank; (3) Non-governmental Organisations (NGOs); (4) Justice;
(5) the Police; (6) Trade Unions; (7) Companies; (8) Government; (9) Radio; (10) Private Organisations;
and (11) the European Union. The author finds that the institutions that have the greatest impact on the
well-being of individuals are the National Government, the European Central Bank, Justice, the United
Nations, and the European Union. Rodriguez-Pose & von Berlepsch (2014) analyse institutional confidence
as the first component of social capital, and, due to problems of multicollinearity between trust in Justice, the
Police and the Parliament, decide to use only confidence in Justice because it explains 80 per cent of the
institutional confidence, by collapsing the data of six formal institutions to the value of the confidence in
Justice. Fazio et al. (2018) measure trust in institutions analysing 6 institutions: (1) “Iralian parliament”; (2)
“Regional government”; (3) “Municipal government”; (4) “Political parties”; (5) “Legal system”; and (6)
“Police”. Meanwhile, Camussi, Mancini, & Tommasino (2018) use two measures of trust: (1) generalized
trust; and (2) trust in governments. The authors find that there are higher levels of trust in the northern part
of the country.

Confidence in Justice can be approximated by the quality of the Police and the Judicial System. The
country’s citizens show confidence when these two institutions operate efficiently and fairly. Jackson et al.
(2011) designed a conceptual framework to compare trust in Justice using two dimensions: the Police and
the Judicial System. They define confidence in the Police as the public belief that the Police have a proper
way of proceeding, and that they are professional and competent to act in the way they do in specific situa-
tions. In relation to the Judicial System, trust is related to the very legitimacy of the system which is based on
its own need to exist and the justification of its authority to enforce the laws even by coercive measures and
punishing those who act illegally. The legitimacy of the institutions emanates from their own approval and
sincere recognition of the norms, laws, and resolutions (Mehozay & Factor, 2017; Weber, 1978).

The National Parliament, Politicians and their parties serve as a link between the citizens and the State.
The Political parties socialise the politics between citizens; by occupying a space as wide as possible to group
and identify their social preferences. Panebianco (1988) argues that Political parties provide a mechanism to
add the social preferences of the citizens, so that the Political system can perform the function of representa-
tion and guarantor of these preferences. In this sense, it can be said that Political parties must link these social
preferences ideologically, which allows citizens to identify outstanding policy issues by keeping a stance in
accordance with them. Thus, the political debate has been structured according to different ideologies, which
helps the ordinary citizen to make sense of this debate. Dalton et al. (2011) claim that Political parties serve
to organise democracy effectively.

However, the performance and the nature of Political parties have changed since the time of ideological
movements which represented large sectors of the population. This means that citizens do not feel emotional
ties to Political parties (Katz & Mair, 2009). The hierarchy of the steering committees and of the Presidents
reached levels unimaginable in the past, when decisions were taken in an almost horizontal manner
(Whiteley, 2011). According to Katz and Mair (1995), the professional structure of the political parties,
which has been generated in Western countries, is mostly characterised by models that are explained in terms
of the ultimate goal, which is to win the elections. This gives individuals access to the power and resources of
the Government, at the expense of minimising the burden of ideological content or of the close relationship
with the militants. The new Political parties are characterised by a small elite who decide about campaign
strategies and tactics which put a premium on governing rather than representing the real interests and iden-
tities in society (Enroth, 2017).

It is not clear what will be the results of this loss of sense of belonging to a Political party. In a more
general context, Putnam (2000) shows the effect this has on individual happiness. Participation in certain
activities where people develop emotional ties is equivalent to a wage increase of 100 per cent or to four years
of education. This result has been demonstrated in other studies (Delhey & Dragolov, 2016; Helliwell, 2003;
Pichler, 2006). Delhey & Dragolov (2016) find that Europeans are indeed happier and psychologically
healthier in more cohesive societies (p. 163). In addition, ideological loss will also have a higher influence on

Investigaciones Regionales — Journal of Regional Research, 43 (2019), 165-182 ISSN: 1695-7253 e-ISSN: 2340-2717



Design of an indicator of confidence in the public authorities based on fuzzy logic 169

the social preferences for giving more or less freedom to the Government to organise more or fewer activities,
and whether or not the economy should be open market oriented (Hetherington, 1998).

To conclude this section, the reader should be aware that the study of institutional confidence depends
mainly on the data obtained, either by means of a survey carried out ad hoc for research, or by data collection
from different sources.

3. DATA

This section presents the data that have been used in this paper, and that have been obtained in the sixth
round of the European Social Survey. This survey is carried out every two years, beginning in the year 2002,
and, as mentioned above, the data that have been used in the present study correspond to the 2012 sixth
round. This survey is characterised by the wide participation of academics in different European countries,
which makes it possible to standardise the information obtained on issues that are very difficult to measure,
and have a high social interest. In order to determine social indicators, the research objectives include topics
such as the interaction of public institutions within Europe, applying the same transnational research model.
The surveys allow solid information based on the perceptions and judgments of citizens to be obtained, by
generating information for social sciences research of the European Community, which is at the service of
the public in general.

The survey covers different themes, such as confidence in the institutions, national identity, ethics, reli-
gion, ethnicity, nationality, political commitment, welfare, health, security, socio-political values,
demographic composition, morality, social values, education, occupation and social* capital. The sixth round
was conducted in 29 countries, whereby a random representative sample by countries was generated for the
population aged over 15 who were residing in private houscholds, in order to ensure that nationality, resi-
dence, spoken language at home, or legal status is estimated accurately.

For the purpose of presenting the results of this paper, and, in order to focus more on the methodological
proposal than in an in-depth analysis of institutional trust for all the European countries included in the
survey, it was decided to consider the analysis in only three countries: Spain (ES), Denmark (DK) and
Belgium (BG), which are representative of three types of geographical area. Spain represents the southern
European countries which have been mainly characterized by being more affected by the recent financial and
euro crisis; Denmark, on the other hand, can be considered the representative of the Northern countries of
Europe that have been less affected by the financial and euro crisis; and, finally, Belgium can be considered
the representative for the intermediate countries and also because it contains one of the European capitals,
Brussels.

According to the purpose of this work, which ascertains the degree of confidence in institutions, the two
main questions relating to that module were as follows: institutional trust, and the degree of complexity of
the political issues. Thus, for each of the selected individuals in our analysis, we have the following data: (1)
the degree of confidence they have in each of the six institutions under analysis, namely: the National
Parliament; The Legal System; The Police; The Politicians; The European Parliament; and the United
Nations; (2) the degree of complexity that political issues have for them, which is measured on a 5-point
verbal Likert scale: never; rarely; occasionally; regularly; and frequently.

It is important to highlight that the rounds performed through the European Social Survey use an 11-
point Likert scale (from 0 to 10) with verbal anchors at the ends, where 0 means that the person does not
trust in an institution at all and 10 means that the person has full trust.

Table 1 shows the number of responses obtained in the module ‘institutional confidence’ for the three
analysed countries. It can be seen that around 26,000 citizens responded to the questions about these insti-
tutions, emphasising that local institutions have a greater representativeness, while foreign institutions
obtained a mean of approximately 2000 responses less. This may be due to two facts that are significantly

* The data is freely available for download at http://www.europeansocialsurvey.org/data/download.html?r=6
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different: cither the respondents may have decided not to answer the question or they really do not know
what to answer about the institutions that are more distant and unknown.

TABLE 1.
Responses by institution and nationality
Country
Institution Belgium Denmark Spain
Resp. Perc. Resp. Perc. Resp. Perc.
National Parliament 8.707 16,6% 7.569 17,1% 9.100 16,7%
Judicial System 8.868 16,9% 7.549 17,1% 9.426 17,3%
Police 8.903 17,0% 7.639 17,3% 9.578 17,6%
Politicians 8.865 16,9% 7.567 17,1% 9.455 17,4%
European Parliament 8.535 16,3% 6.853 15,5% 8.394 15,4%
United Nations 8.492 16,2% 7.094 16,0% 8.384 15,4%
Total 52.370 100% 44271 1 54.337 1

Source: Own elaboration.

Table 2 shows the total number of responses that each institution received according to the citizens
answers, i.c. the frequency table of each one of the Likert evaluations that are represented. It can be seen that
there are less citizens who heavily trust politicians, and more citizens who distrust them completely.
Considering, an arithmetic mean of the values, it can be seen that the following relationship prevails accord-
ing the level of trust: citizens experience more trust in the Police, followed by the United Nations, the Judicial
System, the National Parliament, the European Parliament, and the Politicians.

4. METHODOLOGY

The proposed methodology is to calculate the level of institutional trust is based on the literature of
service quality. Lewis and Booms (1983) define the quality of service as a measure of how the service provided
fits the expectations of consumers. In other words, one can determine the degree of confidence in the insti-
tutions based on how citizens estimate that the policies implemented by the institutions conform to what
they expect. Parasuraman et al. (1985) determine that ‘the quality perceived by a consumer in a given service
is a function of the magnitude and the direction of the difference between the expected service and the
perceived’ (p. 46). According to this conceptual model, institutional trust is determined by the expectations
of the citizens about the policies undertaken by institutions in relation to what they actually experience, either
directly or indirectly.

This research is based on a questionnaire which evaluates institutional confidence according to an 11-
point Likert scale verbally anchored at end points from 0 (no confidence at all) to 10 (complete confidence).
There are various statistical methods that can be used to treat this information that is imprecise in nature. In
this paper, a hybrid method that integrates the methodology of fuzzy sets with the technique of determining
similarity to an ideal solution, TOPSIS?, is proposed to analyse institutional confidence. This method has
been applied in the area of business management (Hutchinson, 1998; Xia et al., 2000; Viswanathan, 1999),
and is gaining wide acceptance in the analysis of quality of service (Biiyiikozkan and Cifci, 2012; Karimi,
Azizi, Javanshir and Ghomi, 2015; Sun and Lin, 2009; Tsaur et al., 2002; Yeh and Kuo, 2003).

3 TOPSIS involves applying an algorithm that allows the relevant information to be extracted by considering similarity to positive ideal

solutions or difference from negative ideal solutions.
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TABLE 2.
Total responses and percentage by Institutions

Insticution Pljjiti::it Judicial System Police Politicians PI; l:;f: :[I:t United Nations

Resp. Perc. Resp. Perc. Resp. Perc. Resp. Perc. Resp. Perc. Resp. Perc.
No confidence (0) 1329 | 66% | 1505 | 73% 664 | 32% | 2630 | 128% | 1397  74% = 1202 | 63%
(1) 651 3,2% 830 4,0% 393 1,9% 1.365 6,6% 732 3,9% 600 3,2%
(2) 1.305 6,5% 1.566 7,6% 710 3,4% 2.211 10,8% 1.380 7,3% 1.051 5,5%
(3) 2.259 11,2% 2.221 10,8% 1.147 5,5% 3.016 14,7% 2.175 11,6% 1.629 8,6%
(4) 2.390 11,9% 2.360 11,5% 1.473 7,1% 3.182 15,5% 2.511 13,4% 1.952 10,3%
(5) 5.811 28,9% 4.389 21,4% 3.668 17,7% 5.638 27,4% 5.840 31,1% 5.070 26,8%
(6) 3.652 18,1% 3.002 14,6% 3.267 15,8% 3.377 16,4% 3.671 19,5% 3.494 18,4%
(7) 3.805 18,9% 3.546 17,3% 4.977 24,0% 2.798 13,6% 3.365 17,9% 4.040 21,3%
(8) 2.783 13,8% 3.555 17,3% 5.345 25,8% 1.275 6,2% 1.998 10,6% 3.279 17,3%
9) 816 4,1% 1.831 8,9% 2.762 13,3% 261 1,3% 448 2,4% 1.065 5,6%
Complete confidence (10) 575 2,9% 1.038 5,1% 1.714 8,3% 134 0,7% 265 1,4% 588 3,1%
Total 20.123 100% 20.526 100% 20.741 100% 20.564 100% 18.782 100% 18.953 100%

Source: Own elaboration.
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These methods resemble the multi-attribute decision models (MDMA) that are based on the theory of
multi-attribute value or utility (Keeney and Raiffa, 1993). These models have also been used to rank a set of
alternatives (Dyer et al,, 1992; Ertugrul and Karakasoglu, 2008; Kannan, de Sousa Jabbour and Jabbour,
2014; Stewart, 1992; Yeh et al,, 1999). These methods are especially suitable for solving decision problems
where it is really important and necessary to get cardinal preferences or a ranking of the available alternatives.
In our case, the institutional confidence of a set of European citizens is ranked according to the nationality
and the degree of complexity of the political issues.

The process of subjective assessment is intrinsically imprecise, since interaction with institutions may be
direct or not, and because of the type of institutions covered by the question. In the interview, a set of verbal
terms is used (from nothing to full trust) in order to value the institutional trust of each institution included
in the analysis. The verbal terms have a vague and imprecise nature, although they are often used to represent
the preferences or judgments of the interviewees. This vagueness is the origin of the applicability of the theory
of fuzzy logic, when it comes to catching the structure of decision-makers’ preferences. Fuzzy set theory helps
to measure the ambiguity of concepts that are associated with the subjective judgments of human beings.

The modelling using fuzzy sets is an effective way of formulating decision problems where the available
information is subjective and imprecise (Zimmermann, 1996). The subjectivity and vagueness of the process
of surveys which reflect the evaluations made by the respondents is then analysed in a more appropriate way
through the fuzzy sets. Herrera and Herrera-Viedma (2000) argue that linguistic terms are intuitively easier
to use when decision makers express the subjectivity and vagueness of the evaluations, and, for this reason,
fuzzy set theory has become a very popular method in the field of social sciences.

Using fuzzy numbers is a very appropriate methodology that properly combines subjective and objective
knowledge. Zadeh (1965) stated some basic findings associated with the development of fuzzy sets. Actually,
many of the sets found in the real world do not have defined levels that clearly separate the function of
belonging to that group. In our case, we can try to assess whether confidence in the Police can be considered
one of these blurred sets. If we denote the set of ‘features that mean that confidence in the Police is null’ by
W, the question that arises is “‘Why are there citizens who have answered this way?” Can it be because they
have had a direct experience based on an abuse of authority, or because they have recently heard in the news
some fact about corruption in the Police force of a given country? The answers to these questions are always
logical from the point of view of accurately measuring the level of confidence, and as it is well known there
will always be a positive probability of finding a citizen who responds affirmatively to each of these questions.

On the other hand, it seems intuitively clear that a person who has had an unsatisfactory contact with
the Police will have alower confidence than those people who have not had direct contact or have experienced
a friendly and professional service by Police officers. Thus, the confidence of the people of this second group
will be higher than it is for the first one. Within this context, we can say that ‘the membership of a set’ is a
measure that has different degrees of intensity.

Zadeh (1975) and Mamdani and Assilian (1975) established fuzzy logic by introducing the concept of
approximate reasoning, and demonstrate that vague statements allow the formation of algorithms that can
use vague information to obtain vague inferences. Many fields have benefited from this approach, but most
are related to the study of complex human systems, such as those we aim to address in the paper.

In particular, triangular fuzzy numbers (TFNs) defined by a three real-number vector (a,,a,,a;)

denoted by A are used. Each verbal term is characterised by a TEN to represent its value range, approximated
between 0 and 100% and denoted as (a,,a,,4a;), where0<a, <a, <a, <100. a, is the most probable
value of the verbal term, and the extremes are the upper and lower levels used to reflect the ambiguity of the
term. Table 3 shows the set of fuzzy triangular numbers that have been chosen in the investigation. One can
see that, with the exception of the end points that determine verbally the extreme values of the scale, the range
of all the other triangular numbers is equal to 20, and they are symmetrically centred on the most probable

“Other ranges, such as (0-7) or (0-10), can also be valid.
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value. Likewise, it is observed that the ends are triangular numbers degenerated at those end points, and these
two TFNs have a lower range than the other nine levels of intensity (1-9).

TABLE 3.
Triangular Fuzzy Numbers (TFNs), as representations of the Likert scale

Verbal Term TFNs
No confidence at all (0) (0,0,10

1 (0,10,20

2 10,20,30

20,30,40

30,40,50

50,60,70

60,70,80
70,80,90

9 (80,90,100

)

)

( )
( )
( )
5 (40,50,60)
( )
( )
( )
)

)

Complete confidence (10) (90,100,100

Source: Compiled by the author.

Once each observation is translated to the representative TEN, the algebra can be used to provide more
objective information through the arithmetic mean of the TFNs, which is also characterised as a TFN

(Buckley, 1985).

To determine the similarity to ideal solutions, it is necessary to clarify the information obtained through
the previous step. Thus, the methodology now requires to use some ‘information clarification’ technique that
converts fuzzy numbers into real numbers. This procedure involves finding the best value for the non-fuzzy
evaluation. There are multiple methodologies to achieve this goal. The ‘middle-of-maximum’, ‘centre-of-area’
and the ‘alpha-cut’ methods (Zhao and Govind, 1991) are some of the approaches that have been used more
frequently.

In this work, the clarification technique is defined as a weighted average v, = (a1 +2a, +a, )/4 for the

TFN A4 . Chen (1996) proposed this method for its simplicity and because it does not require a prior estab-
lishment of a personal judgment from the analyst. The method is based on the proposal made by Kaufmann
and Gupta to compare fuzzy numbers, and its logic rests on the definition of the elimination of the fuzziness

(Kaufmann and Gupta, 1988).

The multi-attribute assessment characterised by the matrix of clarified information is solved by using
the method of optimality, based on the best virtual alternative and the notion of the best answer (Zeleny,
1982). The approach used is known as the TOPSIS method (Hwang and Yoon, 1981). The authors propose
TOPSIS logic by defining the positive ideal solution and the negative ideal one. The positive ideal solution is
the one that maximises all criteria associated with benefit, and minimises all the criteria associated with cost.
While the negative ideal solution is based on the opposite logic, maximising the cost criteria and minimising
those associated with benefit. The optimal observation is the one which is closest to the positive ideal solution
and farthest from the negative ideal solution. The ranking of the alternatives in TOPSIS is carried out by
taking into account ‘the relative similarity of any alternative to the ideal solution’.
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An observation is closer to the ideal solution as the similarity ratio approaches 1. A set of alternatives can
be classified according to this ratio in descending order. This approach has been widely used in different
decision contexts, (see, for example, Athanassopoulos & Podinovski, 1997; Awasthi et al., 2011; Bin et al,,
2015; Chang & Yeh, 2001; Chen & Hwang, 1991; Hossain et al., 2015; Hou & Xiao, 2015; Sacida et al,,
2015; Yeh et al., 2000; Zeleny, 1998; Zlateva et al., 2015).

The mathematical formulation of the method can be expressed as:

PIS:{(maXVl.j|jeJ),i=1,2,---»6} (1)

NIS = {(min¥,|j € J).i=12.....6} 2)

S’ = dist(V,,PIS) = ZGZ(VU.—PIS].)Z i=1,2,....,m (3)
Jj=1

S =dist(V,,NIS) = i(Vij—N[S}.)z i=1,2,....,m (4)
Jj=1

ITSI, = +S; — i=12,...,m (5)

S +S

i i

Where V7 is the information clarified matrix, J is a set of all the population segments included in the
analysis, PIS and NIS are the positive and negative ideal solutions, S* and § are the Euclidean distances
between all the aggregated clarified observations and the positive and negative ideal solutions, and I7S1; is the

institutional trust synthetic indicator for the segment i.

Once the researchers have information about the institutional trust indicator, the analysis of the sensi-
bility of the synthetic indicator to changes in the institutional trust performance is also relevant. Elasticity
has the origin in physics but it is nowadays a more developed concept in economics and social science. The
clasticity values evaluate the sensitivity (which may be positive or negative) of the institutional trust with
respect to cach institutional trust change. Thus, the elasticity values are usually referred as the percentage
change in institutional trust when there is one per cent of change of trust in a particular institution. In math-

ematical notation, the elasticity can be calculated for each segment 7 and each institution j as:
_ A%ITSI, _ d/TS/,. inst,

= = 6)
L A%inst,  dinst, ITSI, (

The analysis of the elasticity might be used by different stakeholders, such as governmental agencies,
political parties and policymakers, to determine which institutions are more or less critical in causing a greater
impact on institutional trust of the citizens. The elasticity values determine which institutions need to be
reformed in order to enhance the trust in institutions, as a way to improve the democracy in the countries
under analysis.

5. RESULTS

The TOPSIS ranking is obtained once the clarified information matrix has been calculated for perform-
ing the analysis of the ideal solutions, once the worst and best assessment carried out for each one of the
analysed segments is carried out. Table 4 shows the positive and negative ideal solutions resulting from the
analysis of the segments considered in the study: the total, the Belgian, the Spanish and the Danish citizens,
and five segments which are obtained by analysing the response to the degree of complexity that is experienced
by the citizens on political issues, as shown by their responses to the choices: (1) never; (2) seldom; (3) occa-
sionally; (4) regularly; (5) frequently. The table is divided into six columns. The six institutions investigated
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are shown in the first column. The second and third columns show, respectively, the positive ideal vector and
the segment that experienced the higher degree of trust. The segment that analyses the complexity of political
issues only applies to one institution - the European Parliament. Concerning the rest of the institutions it is
shown that nationality (in our case, the Danish) determines mainly the positive ideal solution. When analys-
ing the fourth and fifth columns which, respectively, show the value and segments that have the worst obser-
vation of the analysed data set, it is observed that in this worst case, segmentation according to the complexity
of the political issues is more frequent, except for the institutions Justice and the Police, whereas the Spaniards
and Belgians manifest greater distrust. Finally, the sixth column presents the percentage variation among the
ideal solutions, which allows us to obtain a classification of those institutions that are observed as more or less
heterogeneous. It can be seen how Politicians have a greater heterogeneity, while the European Parliament
presents a greater homogeneity. By analysing the table in a global way, it is obtained that only the Police has
an acceptable level of confidence for the all analysed segments.

TABLE 4.
Ideal solutions

[ Institution Apos Segment Aneg Segment % var
National Parliament 62.47 DK' 44.86 Frequently 39.25%
Justice 72.68 ‘DK’ 45.71 'ES' 59.02%
Police 77.50 ‘DK’ 58.80 ‘BE' 31.81%
Politicians 54.82 ‘DK 33.11 Frequently 65.55%
European parliament 52.80 Rarely | 42.94 Frequently 22.94%
United Nations 64.73 ‘DK’ | 46.72 Frequently 38.54%

Source: Compiled by the author.

Through the analysis of the values of the ideal solutions, some interesting conclusions can also be drawn.
First of all, it can be seen that the best-valued institutions are Justice and the Police, while the worst-rated
institutions are the Politicians and the European Parliament. In the Intermediate levels, the National
Parliament and the United Nations come. Regarding the negative ideal solution, the Police remains as an
institution that inspires more confidence and the Politicians inspire the least. The rest of the institutions
present intermediate values.

FIGURE 1.
Institutional confidence: Total and by nationality
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Source: Own elaboration.
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The TOPSIS indicator serves to obtain the synthetic degree of institutional trust for each of the analysed
segments. Figure 1 shows the graph of the results obtained for the total population under investigation, as
well as for each of the nationalities. It can be seen by nationality that the Spaniards are those who show less
institutional confidence, followed closely by the Belgians, in contrast with the results shown by Danish citi-
zens. This result is consistent with those obtained in other studies, using a different methodology. Thus, for
example, Rodriguez-Pose & von Berlepsch (2014) find that the Scandinavian countries show higher levels of
endowment of social capital, while the countries of Southern Europe show lower levels of trust in their insti-
tutions. These results have also been empirically confirmed by other researches (Marozzi, 2014; van Oorschot
etal., 2006).

Figure 2 shows the graph of the results of institutional confidence when segmentation is performed
according to the degree of complexity that the citizens experienced regarding political issues. It would be
expected that this segmentation would display a decreasing trend regarding the complexity experienced with
regard to political issues. However, the functional form is represented by a reversed ‘U’, where the maximum
confidence is obtained in the group of citizens who on rare occasions have found the political issues to be
complicated. Conversely, those who never found the political issues complicated experience greater institu-
tional distrust. This result is counter-intuitive, and the fact that the question is framed in terms of a negative
character (complexity of subjects on political issues) and it is measured with the frequency, where the first
verbal term (never) also has a component which can involve negative feelings, and such a double negative may
not be understood at all well, so some citizens who replied at this end might mean that they find political
themes have a certain complexity. Concerning the segment ‘rarely’, the results are as expected. The degree of
knowledge influences the institutional confidence directly. Citizens who considered that political issues are
often very complex, logically have a greater distrust in the institutions because they do not understand them
completely. For those who have greater knowledge, it is more logical to show a greater confidence. This result
can be compared to what is obtained by Freitag (2003), where institutional confidence is positively related to
education and income; or to the results of Brewer et al. (2004), where it is concluded that the citizens with a
higher level of education typically have a higher level of income and have a higher level of institutional confi-
dence. Putnam (2000) divides society into those who have and those who do not have a good education, and
finds that those who do not have shown less confidence, possibly because they are treated with less respect by
official institutions.

FIGURE 2.
Institutional confidence: Complexity of political issues
0,700
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0,400
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Source: Own elaboration.

The elasticity evaluates the sensitivity that a variable has to a change of another. In our case, it is supposed
that there is a functional dependence between the levels of institutional confidence with respect to each of
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the institutions involved in the analysis. Thus, for example, the elasticity measures the sensitivity of institu-
tional confidence in the face of a slight variation in the level of confidence of one of the institutions in which
the elasticity is derived. Table 5 shows the value of the elasticity of institutional trust for the total number of
citizens analysed in this study, and for each nationality.

In general, it can be seen that not all the calculated elasticities show that the degree of institutional trust
is inelastic with respect to each of the institutions. Thus, for example, in the first column it can be observed
that the analysed citizens present a greater elasticity with respect to Justice, and a lower elasticity with respect
to the European Parliament. Considering nationality, when analysing the peculiarities of each one of the
segments, it is observed that the results vary widely at the level of each country. Thus, for example, the Belgians
are more sensitive to the changes that are experienced regarding their trust in politicians and international
institutions, such as the European Parliament and the United Nations. The Danes, who are characterised as
being those who express a greater institutional confidence, are very insensitive to possible changes at the level
of individual institutions, even though they are more elastic regarding the European Parliament. On the other
hand, the Spaniards show the highest values, being very elastic regarding their own National Parliament, and
International Institutions.

TABLE 5.
Elasticity of the institutional confidence degree. Total and Nationality
Institution Total Belgium Denmark Spain
National Parliament 0,992 0,823 0,164 2,699
Justice 1,438 0,992 0,232 0,306
Police 1,157 0,445 0,239 0,858
Politicians 1,012 1,686 0,139 0,499
European Parliament 0,632 1,511 0,998 3,945
United Nations 1,095 1,406 0,175 2,243

Source: Compiled by the author.

6. CONCLUSIONS

Our analysis is based on the database of the European Social Survey, where the confidence in institutions
is measured by analysing six of the most important institutions: (1) The National Parliament; (2) the Legal
System; (3) the Police; (4) the Politicians; (5) the European Parliament; and (6) the United Nations. The
first four of these institutions are more local for the citizens, and are the pillars of democratic systems in the
Western world. The last two are more related to the international scene, having a different scale, because one
of the institutions represents the sovereignty of European citizens in the unfinished process of creating a real
European State in the image of the United States of America; and the United Nations is an institution that
has had as its main priority, since 1945, the maintenance of peace in the world.

In this article, a methodological proposal has been presented to obtain a synthetic index that measures
the degree of confidence in the institutions of a group of European citizens residing in Belgium, Denmark,
and Spain. These indexes are very necessary to assess to what extent in recent years the democratic countries
have been suffering a greater institutional distrust that may jeopardise the proper operation of these institu-
tions. The uncertainty and vagueness of the value judgments expressed in the survey are treated satisfactorily
through the use of fuzzy logic, using TFNs.

The results obtained confirm others obtained by previous works, and it is demonstrated that the resi-
dents in Denmark have a greater confidence in the institutions than the residents in Belgium and Spain.
Furthermore, it is observed how the degree of knowledge that citizens have on political issues significantly
influence institutional trust. At the institutional level, it was obtained that the Police and the United Nations
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are the institutions that have a higher level of confidence, although by analysing the residence of citizens the
results are not at all homogeneous. Only the Danes have little confidence in the European Parliament, which
shows that Euroscepticism is gradually gaining more followers, and not only in the United Kingdom. In many
of the Member Countries, currently there are parties that promote exit from the European Union. In
Belgium, the worst ratings are given for the National Parliament and Politicians. The difficulties that exist
cach time in the formation of the Belgian Government have widened since the elections of 2007. Here, there
are territorial disputes between North and South that form two communities (the Flemish and the Walloons)
who both have strong cultural roots. Belgium holds the record of 589 days for the time taken to form a
Government after the elections in 2010. Therefore, our results are not surprising. The situation observed in
Spain goes even beyond that in Belgium as citizens only have confidence in the Police, and Politicians are
rated even worse than they are in Belgium. The existing cases of corruption, besides the level of unemploy-
ment caused by the financial crisis, have produced a detachment of Spanish society from its institutions.
Analysing the latest barometer of public opinion published by the Centre of Sociological Research of Spain,
it is very common to see that unemployment, corruption and fraud, economic problems, politicians and the
parties are, in general, usually the major concerns of the Spanish people.

The degree of sensitivity shown by the calculation of elasticity can be used as a guide by the politicians
from different countries to improve the degree of institutional trust in their country. Thus, for example,
Belgium has to concentrate its efforts on improving the confidence generated by its political class, while in
Denmark; efforts have to be made from the side of the European Parliament. In Spain, the reforms have to
come alongside those of international institutions and the National Parliament. While the effects of the crisis
persist, the implementation of reforms that would improve the lives of the citizens will be difficult for any
Spanish Government, so it is very likely that the Spanish people will continue to have great institutional
distrust.

This study has various limitations, for example, it does not develop any causal relationship model in
order to determine to what extent institutional confidence can be affected by other important individual
traits like participation, political values, norms, or other socio-political variables of interest. Another limita-
tion arises from the use of the European Social Survey, which has a fixed format, and where researchers cannot
make any change in the questionnaire, either including other types of institutions, such as trade unions or
other organizations, or even proposing another way of formulating the questions. One of the future research
lines could be to extend the database to more countries and segments by making use of the different rounds
of the European Social Survey. In addition, a different analysis of institutional trust by including a greater
number of institutions could be performed in order to validate to what extent the ones that are closest to the
citizens can have more or less influence in the observed degree of confidence.
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