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Abstract: A shortage of social capital may hinder sustainable development. According to the
“social capital dream” there is a virtuous circle between participation in social networks, trust,
and cooperation. It is a promising idea for proponents of sustainability, as it is easier to promote
participation than affect social norms. Participation may, however, lead to particularized and not
generalized trust, which hinders social inclusion and undermines the idea of a sustainable society.
The aim of this paper is to validate the role of participation in informal and formal social networks
in enhancing social trust and respect towards others. The relevance of both strong and weak ties
is considered. Fixed-effects modeling on three-wave data from a Polish social survey is utilized.
An increase in generalized trust corresponds with an increase in the acquaintances network, a decrease
in the family and friends network, and an increase in volunteering. A rise in expectations about
the cooperativeness of others is enhanced by an increase in the family and friends network, and
by volunteering. The lack of respect for some groups of people is not affected by participation in
organizations and informal networks. Overall within-person heterogeneity is small, suggesting that
possibilities for fostering moral trust by participation are limited.

Keywords: sustainable development; voluntary associations; social networks; moral trust;
cooperative attitudes; social cohesion; brokerage; closure; norms’ formation; fixed-effects panel

1. Introduction

Social capital has been well acknowledged as an important factor of economic growth [1–3].
It matters even more in the context of sustainable development, and the recognition of this fact is
growing in literature [4]. The idea of social capital is close to that of a sustainable community, focusing
on within- and between-communities cohesion and social inclusion, and being, next to ecological
concerns, a fundamental part of sustainable development [5–7]. Social capital is believed to determine
the introduction of sustainable plans and policies by local authorities [8]. However, its influence here
is not straightforward and depends on institutional context and its evolution. Pierce at al. found a
positive effect of social trust on adopting sustainability initiatives in 2000, and a lack of impact ten
years later [8]. There are many ways in which social capital may affect sustainable development. Social
capital, associated with notions of reputation, trust, and reciprocity, enhances collective action and
helps to solve the problem of governing commons by reducing transaction and monitoring costs [9,10].
This is especially important for the protection of endangered national resources, like fisheries and
forests [11,12], and dealing with climate change [13]. Additionally, interactions within social networks
play an important role in social learning and adaptive co-management and therefore are crucial for
the management of social-ecological systems [14,15]. Furthermore, people who trust others and feel
identification with a community care more for a group/public good and therefore it is not surprising
that social capital correlates with pro-environmental norms and attitudes [16,17].
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Social capital, considered from the perspective of community or society, is generally associated
with social trust, cooperative attitudes, and social cohesion [1,3,18,19]. Social trust is understood as
“an expectation that people will behave with good will, that they intend to honor their commitments,
and that they will avoid harming others” [20] (p. 25). Readiness to cooperate is based both on
expectations about the cooperativeness of others, and the internal values of cooperative individuals [21].
Social cohesion requires connectedness not only within but also between distinct groups [3,6].
The notion that connects all three concepts is moral trust, as proposed by Uslaner [22], which is trust
based not on personal experience or calculations, but on the assumption of shared fundamental values.
This leads to trusting other people, however different they are, caring for them and treating them
equally [22] (1–50). Such a perception of social capital is especially meaningful from the perspective of
sustainable development, and many studies mentioned above use similar conceptualization [8,11–13].

The alternative understanding of social capital focuses on resources embedded in social networks
and connected with structural positions within those networks [23,24]. Those resources determine
individual well-being and may serve the competitive aims of individuals and organizations [25]. This
is well illustrated in the study carried by Bodin and Crona [26], who showed that the coexistence of
coherent groups (bonding ties) and connections between groups (bridging ties) was not guaranteeing
sustainable fishing practices. The explanation was that the most influential actors, occupying central
brokering positions in the local ecological knowledge network, were deep-sea fishers. They were
not affected by the problem of declining fish stock and were driven by their particular interests [26].
This example shows that micro-level mechanisms connected with social capital are complex and their
aggregated impact on sustainable development can be diverse.

Taking into consideration the role that community/society social capital plays in sustainable
development, there is a big concern regarding a possibility to foster social capital in communities and
societies in which it is lacking. According to the “social capital dream” there is a virtuous circle between
participation in social networks, trust, and cooperation [21]. This idea refers to the belief that different
definitions of social capital have common roots, connected with the same underlying phenomenon.
In particular, it means that the main components of social capital, emphasized by different authors,
are mutually interconnected [21]. Community- and society-level trust and cooperation are believed
to emerge from grass-root interactions between individuals within social networks, however the
operating mechanisms are still not recognized enough [27,28]. The most influential contribution
in this area can be accredited to Putnam [18,19]. He claimed, following the ideas of Tocqueville,
that participation in dense and vertical networks, especially networks of civic engagement, produces
positive external effects and fosters trust and cooperative attitudes [19] (p. 173). The processes that
are at work are a facilitation of communication, a flow of information about trustworthiness of others,
and learning positive patterns of collaboration [19] (p. 174). A special role is played here by weak ties
(like acquaintances networks and voluntary associations) connecting different people, in opposition to
strong ties (like family and friends networks) which tend to be homogeneous [29]. A good illustration
comes from Sabatini, who stated, for Italy, that high involvement in voluntary associations connected
with heterogeneity of their members “generally implies the sharing of moral norms of trust and
reciprocity that can counteract the negative effects of the ‘amoral familism’, as well as the tendency
of organizations to lobby for the narrow interests of their members” [28] (p. 439). The thesis that
participation in social networks and voluntary associations fosters social trust and collaboration is a
promising view for proponents of sustainability, as it is potentially easier to promote participation than
affect social norms.

There are empirical evidences, based on the statistical modeling of data from social surveys,
which lead to the conclusion that participation in associations enhances social trust [30–33]. Findings
based on the structural model, performed on data from the General Social Survey aggregated for
1972–1994, show that the influence of civic engagement on interpersonal trust is stronger than the
reverse relationship between these variables [30]. A reciprocal relationship between participation in
voluntary associations and interpersonal trust was also validated for Michigan Socialization Study
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panel data, which presented partial evidence that participation is a significant cause for trust and
no results indicating an influence of trust on participation [31]. According to results of multilevel
modeling performed on the 1999–2001 wave of the World Values Survey from 48 countries, among
different individual-level factors of generalized trust, the strongest effect is connected with voluntary
associations membership [32]. Some authors postulate that both active and passive membership in
voluntary organizations can matter for increasing social trust and civic engagement, as the passive
membership can influence sense of community and identification with a group [33]. Additionally,
experiments show that group affiliation fosters within-group altruistic norms [34], and that group
membership builds a social identity that enhances cooperative behavior even if assignment to groups
is random and interactions between members last a short time [35]. The type of organization also
matters, as connected organizations were found to be more beneficial for the creation of generalized
trust than isolated groups [36]. More generalized trust was found to be generated in organizations
with diverse and engaged members connected by weak ties [37], and due to participation in various
associations with multiple interests [33]. Other researchers argue that in many countries informal
networks are more important for building social trust than memberships in associations [38,39]. Contact
with friends turned out to be a significant factor explaining generalized trust in all seven countries
studied (South Korea, Switzerland, East Germany, West Germany, Spain, Hungary, and Slovenia),
while membership in voluntary organizations was significant only in three countries (Switzerland,
East Germany, and Hungary) [38]. Interestingly, close interpersonal relationships were similarly
important in Central-Eastern European and Western countries [38]. The relevance of participation
in informal relationships was also confirmed in the case of Poland, as lagged relationships with
acquaintances (from 2005) were found to be positively correlated with generalized trust (from 2007) [39].
At the same time, contact with family and friends turned out to be insignificant upon adding control
variables [39].

Some authors challenge the hypothesis advocated above and suggest that the direction of the
relationship between participation in networks and social trust is the other way around, i.e., it is the
second that causes the first [40,41]. This is in accordance with findings of the studies which show
that social norms are persistent over time and culturally dependent [42–44]. Other studies stress
that it is socialization in early childhood and education attainment which determines social trust the
most [22,45,46]. There is also evidence, based on research on twins, that social trust has a genetic
origin [47]. All these arguments, however, do not exclude the possibility that social interactions foster
trust and cooperation, as there may be several determinants of social trust working simultaneously.

What seems especially important for the considerations presented in this paper is the argument
that participation in groups causes within-group trust and within-group cooperation, which do not
apply beyond the organization boundaries [22,40]. Participation may lead to particularized and not
generalized trust and can hinder social inclusion [22]. Furthermore, some organizations enhance
hostility toward other groups [36,48]. This conflict between within- and beyond-group trust and
cooperativeness concerns both formal and informal networks. An interesting finding comes from a
study of 1540 students from different Polish regions, based on the comparison of survey and experiment
data [49]. The outcomes determine that a high frequency of contact with friends is associated with: a
belief in strategies which are both cooperative and “on the borders of legality”, low generalized trust,
acceptance of tax evasion, and cooperative behaviors within in-group, experimental designs [49].

A helpful distinction of potential mechanisms operating in social networks is one based on the idea
of closure and brokerage. Closure is associated with dense and strong ties within a community, which,
through means of social sanctions and a sense of belonging, encourage trust and cooperation [48,50].
At the same time, closure can lead to the emergence of distrust towards strangers, and it reinforces
divisions between “us” and “them” [48]. Generalized trust seems to be more associated with brokerage,
based on ties between individuals from different groups, located across structural holes [18,19,48,51].
These ties are expected to be weak and connect heterogeneous individuals [29]. At the same time,
brokerage reduces the group-dependency of individuals, and increases the possibility of breaking
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group norms, so brokers are more free to follow their private interests. This contradiction has been
noticed by Gonzalez-Bailon [52], who shows that the same network structure that efficiently serves
the flow of information also increases the likelihood of free riding, and thus destroys willingness
to cooperate and trustworthiness of others. Some researchers claim that this contradiction can be
solved by a coexistence of closure and brokerage [3,48] or the existence of underlying, general moral
values [22].

The aim of this paper is to validate the role of participation in informal and formal social networks
in enhancing social trust and respect towards others. The relevance of both strong and weak ties
is considered. Social trust is divided into two components. The first is generalized trust, which is
an expectation that others play fair. The second is a belief that other people are cooperative and
ready to help those in need. The justification of this division, together with an explanation regarding
the measurements used for all dependent and independent variables and the expected effects of the
proposed determinants of social trust and respect, are presented in the Materials and Methods section.
The following hypotheses are stated:

1. Generalized trust is positively affected by relationships with acquaintances, participation in
voluntary associations, and volunteering. The strong ties that characterize friends and family
networks undermine generalized trust.

As it was argued in the presented literature review, weak interpersonal ties and participation in civil
organizations are expected to be plausible sources of generalized trust [18,19,28,29,51]. Strong ties may
lead to particularized trust and therefore decrease generalized trust [22,49]. This is especially plausible
in societies with a narrow radius of trust [1,28] and therefore may be expected in Poland, which has
been assessed to be characterized by low social trust [39,53].

2. Expectations about the cooperativeness of others are grounded in relationships with friends and
family, and volunteering.

Behaviors involving help are specific for networks of strong ties [48,50], as well as charities and
volunteering [22].

3. A lack of respect for all people can be overcome by participation in voluntary associations,
relationships with acquaintances, and volunteering. The strong ties that characterize friends and
family networks enhance disrespect to some groups of persons.

Weak ties are connected with the heterogeneity of network members and this can lead to an openness
for new perspectives and ways of living [22,29,48]. By being involved with charity and volunteering,
a belief in common moral values and the equality of all people may be fostered [22]. Strong ties can
enhance beyond-group hostility [36,48].

Most of the existing studies validating the relationship between participation in social networks and
social trust are cross-sectional [30,32,33,36–38,45]. Sometimes a time sequence is introduced by regressing
generalized trust on lagged indicators of participation [39]. Cross-sectional approaches are connected
with a potential problem of omitted variables, regarding psychological traits of respondents and their
early-life socialization, which can be remedied by utilizing a fixed-effect longitudinal approach [54–56].
According to the best knowledge of the author, this method has so far been utilized only twice for
analyzing the effect of changes in social network participation on changes in social trust. These studies
were performed for cases of the USA [57] and the UK [58]. The first used data from 2006 and 2008 waves
of the General Social Survey and concluded that a change in the frequency of social interactions with
friends, family, and neighbors is a source of change in the index of interpersonal trust. It does not take
into consideration participation in voluntary associations [57]. In the case of the second, the results of
fixed-effects modeling, performed on data from six waves (1998–2008) of the British Household Panel
Survey, are compared with estimations of pulled and random-effects logistic regressions. These two
alternative approaches have been accused of being biased when investigating relationships between
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social connections and trust, due to omitted variables. The authors concluded, based on fixed-effects
outcomes, that the number of organization memberships, frequency of meetings with friends and family,
and frequency of talking with neighbors are not significant for generalized trust [58].

This research follows the methodological approach of these two studies but differs from them
in a few important points. First, it introduces a different cultural surrounding—a Central-Eastern
European country. In Poland, in comparison with Western countries, social trust and civic engagement
are small, and stocks of social capital are more evident in relation to informal relationships with family
and friends than participation in voluntary associations [39,59,60]. Second, in addition to explaining
the determinants of generalized trust, it introduces two alternative dependent variables connected
with the notion of moral trust (and distrust): the belief that other people are helpful and the conviction
that some people do not deserve respect. Third, in both reference papers, participation in informal
social networks was measured by the amount of time spent on socializing with friends, relatives, and
neighbors. The present research instead takes into consideration the size of (1) family and friends and
(2) acquaintances networks (contacted on regular basis). The justification of the perceived superiority
of this approach is given in the Materials and Methods section.

Fixed-effects’ logistic regression models were estimated in Stata 15 [61,62] on data from the 2011,
2013, and 2015 waves of “Social Diagnosis” (“Diagnoza Społeczna”), which is a panel survey conducted
in Poland [63–68]. They make it possible to determine if, for an observed panel of Polish respondents,
a change in informal and formal networks is followed by a change in social trust and respect towards
others. An increase in generalized trust turns out to correspond with an increase in the acquaintances
network, a decrease in the friends and family network, and an increase in volunteering. A rise in
expectations about the cooperativeness of others is found to be enhanced by an increase in the friends
and family network and by volunteering. A lack of respect to some groups of people is not affected
by participation in either formal or informal networks. Overall within-person heterogeneity is small,
suggesting that possibilities for fostering moral trust by participation are limited.

2. Materials and Methods

2.1. Data

The utilized data came from the Polish scientific and interdisciplinar survey program “Social
Diagnosis” (“Diagnoza Społeczna”), which was conducted in 2000, 2003, 2005, 2007, 2009, 2011, 2013,
and 2015 and has a panel character. In the first wave, 6625 individual respondents (16 years old
and above) from 3005 households all over Poland were interviewed. This sample was increased
in subsequent waves up to 26,453 individual respondents from 12,381 households in 2011, 26,308
individual respondents from 12,352 households in 2013, and 22,425 individual respondents from 11,740
households in 2015. As much as it was attainable, the same households and the same individual
respondents were interviewed in the subsequent years, but with time, there was a growing number
of initial respondents who were disappearing from the database. For example, out of the initial
sample from 2000, only 711 individual respondents were reached in 2015 [69]. Subsequently, new
households were added to the sample, ensuring the proportional coverage of all Polish regions [69].
Details about the research design and sampling procedure, as well as all the questionnaires used, and
the data collected, are publicly available in Polish and English on the “Social Diagnosis” webpage
(www.diagnoza.com).

Several questions altered in the different waves. For example, the question regarding the size of
the informal networks of family, friends, and acquaintances, crucial for the present study, appeared
in questionnaires once in 2005, and then was reentered in 2011, and repeated in 2013 and 2015′s
waves of the survey. It has been therefore decided to use data from three waves: 2011, 2013, and 2015.
The year 2005 was not taken into consideration for the panel modeling, because an insufficient number
of respondents from 2005 were reached again in 2011, 2013, and 2015. Even with the choice of the
period from 2011 to 2015, a lot of respondents who took part in the initial year were not reached in
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subsequent years. In 2013, 68.12% of the individual respondents from 2011 were reached again. In 2015,
66.51% of the individual respondents from 2013 were interviewed again, and only 43.32% of those
from 2011 [69]. Additionally, samples used in analyses have been reduced by missing data in the case
of particular variables. Furthermore, in the fixed-effects logistic regression models, only respondents
who have a variance in the scores of dependent variables can be included, which leads to a significant
decrease in size of the analyzed samples. Final samples, used in particular analyses, are reported in
the corresponding parts of the Results section.

2.2. Dependent Variables

2.2.1. Generalized Trust

The first dependent variable, “generalized trust”, was created based on answers for the question:
“Generally, do you believe that you can trust most people, or do you think you can never be
too careful?”. This is a standard question, which is a commonly used indicator of generalized
trust [2,22,30–33,36,38–42,44–46,57,58,70]. In a straightforward manner, the answer: “you can trust
most people” was coded as one, indicating the existence of trust, and the answer: “you can never be
too careful” was coded as zero, indicating a lack of trust [36,38,39]. Such an approach means leaving
out the respondents who answered, “hard to say”, as it is difficult to determine the reasons behind this
choice. Their answer may refer to the middle point between “trust” and “distrust”, or to a difficulty
in deciding who should be included in the “most people” group and what type of circumstances
should be considered (like leaving a baby with a stranger versus buying second-hand goods online).
Following some previous studies [58,70], an alternative variable was constructed, with answers “hard
to say” and “you can never be too careful” being coded as zero, and the modeling was repeated.
Additionally, a variable measuring “distrust” was utilized, with “you can never be too careful” coded
as one and the two remaining answers coded as zero. The results of these alternative robustness checks
do not alter the conclusions presented in the Results section.

Generalized trust is important for prospering in both society and business, as it characterizes
an environment where commitments are kept. It is in direct opposition to the notion of
opportunism—behavior based on “self-interest seeking with guile” [71] (p. 30). In the literature,
however, there is some dispute over whether this survey question is understood in the same way by
people from different cultures [20]. This does not affect the results of the current study, as the analyzed
group of respondents consists of Poles who are ethnically homogenous. Nevertheless, there is still
some uncertainty as to what the exact meaning of this question is to respondents, and whom they
perceive as “most people”. According to findings of Delhey et al., the “radius” of trust covered by this
indicator can differ between countries, and is wider in wealthy societies [72].

2.2.2. Belief in the Cooperativeness of Others

The second dependent variable, “others are helpful”, was constructed using answers regarding
the statement: “People above all try to help others”. A binary variable was built, equaling one for
positive answers (“definitely yes”, “yes”, or “rather yes”) and zero for other answers (“neither yes nor
no”, “rather not”, “no”, “definitely not”). The expectation that other people are helpful is sometimes
used as one of the indicators of social trust, and is included in an aggregative measure (index) of social
trust [31,51]. Nevertheless, it can be argued that the “others are helpful” variable does not measure the
same as the previous indicator directly connected with a notion of generalized trust [40]. “Trusting
most people” in opposition to “you can never be too careful” is connected with the belief that others
will not take advantage of oneself, will not cheat or do any harm, and will not break promises. A belief
in the cooperativeness of others is something more than the expectations of playing fair, as giving help
includes some extra, voluntary effort. Helping behavior is a norm in social networks based on strong
ties, among family and friends.
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This question had a slightly different wording in 2011 than in the subsequent years: “People
mostly try to help others”. As a robustness check, the analysis was repeated only for years 2013
and 2015, when the wording was identical, but the main results stayed unchanged in comparison to
modeling covering all three years and ignoring this slight wording difference.

2.2.3. Lack of Respect to Some Groups of People

The third and last dependent variable, “no respect to some people”, was created on the basis
of respondents’ reactions to the statement: “Some groups of persons are not worthy of respect”.
The coding was the same as in the case of the previous variable, with one indicating a lack of respect to
all people and meaning agreement with the cited statement (“definitely yes”, “yes”, or “rather yes”)
and zero indicating a lack of such agreement (“neither yes nor no”, “rather not”, “no”, “definitely
not”). There are two reasons for including this question in the analysis. First, it refers to the idea of
social inclusion and treating all people equally, which is a foundation of moral trust, as defined in the
Introduction section [22]. Second, regarding the previous comment of the unclear radius of generalized
trust, this question makes it possible to measure the attitude towards some minor groups of society,
who may be not included by a respondent in the group of “most people”.

2.3. Independent Variables

2.3.1. Membership in Voluntary Associations

Membership in voluntary associations, “organizations”, is measured as the number of
organizations in which the respondent participates [33,58]. It is argued that, from the point of view of
the methodological approach taken, this is a better measure than a membership in any organization.
Within-person change in membership, indicated by a binary variable, occurs only when a respondent
joins a first association or withdraws from all memberships. With the number of memberships, such a
change is about increasing and decreasing the scope of organizational involvement (assuming that
membership is not purely passive).

The actual question that was asked about membership was: “Are you a member of any
organizations, associations, parties, committees, councils, religious groups, or clubs?”. The possible
answers were: “yes, one”; yes, two”; “yes, three or more”; and “no”. In all the included waves,
only less than 1% of respondents chose the “three or more” option and this answer was treated as
participation in three organizations. Alternatively, as a robustness check, models were refitted using a
binary variable of organizational membership and the main results were unaffected.

In 2013 and 2015, respondents who declared membership in at least one organization were asked
about belonging to specific types of associations, including: sports clubs; business, professional,
or agricultural organizations; political parties; charity organizations; trade unions; interest clubs
or unions; residents’ associations; parents’ associations; ecological organizations; social clubs;
religious organizations; educational organizations; elected local authorities; and other organizations.
Performing a two-wave panel analysis utilizing variables measuring participation in different types
of organizations was considered. Unfortunately, too few respondents belonged to a given type of
organization to obtain sufficient information for modeling. As the respondents with no changes in
dependent variables scores could not be included in the fixed-effects panel logistic regression, it turned
out that within the sample under study there were very small numbers (less than ten) of people who
had changed participation in any of given organization types. This could lead to spurious results as
the estimation would be determined by those few cases. Therefore, data on type of organizations was
only used in descriptive analyses.

2.3.2. Informal Social Networks—Strong and Weak Ties

The utilized measures of informal social networks made it possible to distinguish between strong
(count of close family members and friends: “family and friends”) and weak ties (count of acquaintances:
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“acquaintances”). They are based on the question: “We would like to know how many persons you
have contact with regularly for social and personal reasons (at least several times a year). Please
give the approximate number of such persons: among close family members; among friends; among
acquaintances (work/school colleagues, neighbors, and others)”. The advantage of this approach is that
it defines the kind of ties that should be taken into consideration, based both on the condition of having
regular contact and on the type of relationship (family, friends, and acquaintances). In this study, family
and friend ties are aggregated into one network, as both can be considered strong ties.

It can be argued that these measures of informal social networks are more informative than those
used in previous research based on fixed-effects panel models. The measures used previously referred
to the frequency of interpersonal contact involving: meeting with friends and distant family, talking
to neighbors [58], and socializing with friends, relatives, and neighbors, and at bars or taverns [57].
An approach that included both network size and frequency of contact was proposed by Delhey and
Newton, but it considered only close friends [38]. At the same time, the networks that are expected
to generate trust are those with diverse members [22,28] and involving weak ties [29]. Frequent
interpersonal contacts may take place within a very small and homogenous group of people, while it
can be expected that diversity among participants increases with network size.

In the 2015 wave there was asked a question that approached the problem of diversity in social
networks in a more straightforward manner: “Among the acquaintances and friends you contact for
social reasons, are there any people who: are significantly older or younger than you are?; have other
political views than yours?; are significantly poorer or richer than you are?; prefer different music,
literature, pastimes than you do?; prefer different cuisine than you do?”. Possible answers were “yes”
and “no” for each part of the question. As no panel data are available, measures of the diversity of
social ties are utilized only in descriptive analyses, presented in the Results section.

2.3.3. Volunteering

It can be argued that the generation of moral trust which spans across group borders is possible
only in the case of volunteering and charities, as both are connected to helping people who may not
belong to the social network of an individual [22]. A binary measure of “volunteering” was created
based on the question “Have you in the last year done any voluntary work for people outside the
family or for a social organization?”, where positive answers were coded as one.

2.3.4. Life Satisfaction

Previous studies recognize life satisfaction as an important determinant of social trust [22,30,45].
Controlling an increase or decrease in life satisfaction in a given wave also matters because it may
be a manifest of the respondent’s general mood in the time of interview, which can affect their
perception of other people. A binary variable “happiness” was created based on answers to the
question: “Considering all, how would you assess your life in recent times—would you say you are:
very happy; rather happy; rather unhappy; unhappy”. The first two answers were coded as one,
indicating happiness, and two subsequent answers were coded zero, indicating unhappiness.

2.3.5. Educational Attainment

Researchers claim that social trust is connected to better education [30,45] and additional
educational attainment can increase trust [57]. “Educational attainment” was measured as years
of education completed, which can change between the observation waves. It is argued that it can
increase generalized trust, belief in the cooperativeness of others, and respect to all people.

2.3.6. Economic Situation

Low trust and no respect for some groups of people can be connected to a difficult economic
situation [30]. At the same time, it may have a different effect on the perception of others as helpful,
as economic hardship can be an occasion to receive help from other people. As economic situation
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can change over time, several variables were included as controls. An objective measure utilized was
personal net income, averaged for the last three months (“personal income”). The economic situation
of people with the same personal income may vary according to whether or not they have financially
dependent children. Therefore, a binary variable indicating a need to provide for children, “children
provided for”, was added as a control. Additionally, a subjective measure of “financial problems” was
included. A binary variable was coded as one for respondents who stated that, in the recent months,
their financial problems often “worried them and made their life harder”.

2.3.7. Problems with Health

In addition to a change in economic situation, a change in health conditions can also affect social
trust and perception of other people. In the fixed-effects analysis performed by Glanville et al., this
was the only variable significant for explaining social trust, other than frequency of socializing [57].
The utilized “health problems” measure was constructed as a binary variable with score one indicating
regular health problems in recent months that “made it difficult to perform everyday activities or to
take part in other activities”.

2.3.8. Traumatic Experiences with Others

Traumatic experiences with other people cause fear and therefore can undermine trust in strangers,
the belief that others are helpful, and respect towards all groups of people [30]. A binary variable
named “victim” was created, which scores one if a respondent admitted that in the last year he or
she: (1) was robbed; (2) was mugged and beaten; (3) suffered from burglary; or (4) was discriminated
against/humiliated. Only respondents who commented on all four potential offences were included
into analyses.

2.3.9. Wave-Dependent Confounders

Within the fixed-effects modeling framework it is possible to include trends in time, which can be
connected with the effects of variables that change in time but are constant across respondents [54]
(pp. 192–201, 232, 234). In the case of this study, such variables may be connected with the economic
situation in the country, political events in the country and abroad, and different characteristics of
different survey waves, like minor changes in wording (the case of the “others are helpful” variable
described in Section 2.2.2) or a change in the questionnaire composition and sequence of questions.
As long as such confounders affect different respondents in the same way, they may be controlled by
time dummies. It is also possible to introduce a linear or quadratic function of the interview year, but
with only three waves and no assumptions about the shape of the relationship between the dependent
variables and time, it is more convenient to use time dummies. Treating the 2011 wave as a reference
category, two dummies were included, equaling one for year 2013 and zero otherwise (“time dummy
2013”), and equaling one for year 2015 and zero otherwise (“time dummy 2015”).

2.3.10. Other Control Variables

Two additional variables were tried as indicators of participation in social networks: frequency
of taking part in a church service or religious meetings, and involvement in actions benefitting the
local community. As they were not significant in any variables’ configurations and there are no strong
theoretical reasons that they should be controlled for, they were omitted in the final models presented
in the Results section. The fixed-effects approach itself served as a control for all possible time-invariant
variables, so factors like gender or main place of residence were not considered.

2.4. Fixed-Effects Logit Model

As all dependent variables are binary, a fixed-effects panel logistic regression was utilized.
A general form of this model is presented in Equation (1), where i is the number of respondents,
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t stands for the wave of observations (measurement occasion), β0 is a regression constant, β1, . . . βk are
unknown parameters indicating the effects of k time-variant variables, and ui is a unit-specific fixed
effect, an unknown parameter specific to each respondent.

Pr(yit = 1) =
exp(β0 + β1x1it + . . . + βkxkit + ui)

1 + exp(β0 + β1x1it + . . . + βkxkit + ui)
(1)

When the number of units N grows to infinity for a fixed number of waves (T), ui does not have a
consistent estimator, which is known as an incidental-parameter problem [55] (p. 240), [56] (p. 236).
It is necessary to perform a transformation in order to eliminate ui from the equation. In the case of
a binary dependent variable model and within a logistic regression framework, this is possible by
maximizing the conditional maximum likelihood function [54,56]. Equation (2) presents this function
for the three waves of observations utilized in the present study:

CL =
N

∏
i=1

Pr(yi1,yi2, yi3/yi1 + yi2 + yi3). (2)

The main idea is to relate the probability of observing a given phenomenon (in the case of this
study, a manifestation of generalized trust, a belief that others are helpful, or disrespect to some
groups of people) during a specific measurement occasion to the overall history of measurement for a
given individual (respondent). The conditional likelihood can be calculated as a product of adequate
conditional probabilities, as presented in Equation (3):

CL =
N1
∏
i=1

Pr(yi1=0)·Pr(yi2=0)·Pr(yi3=0)

Pr(
3
∑

t=1
yit=0)

·
N2
∏

i=N1+1

Pr(yi1=1)·Pr(yi2=1)·Pr(yi3=1)

Pr(
3
∑

t=1
yit=3)

·
N3
∏

n=N2+1

Pr(yi1=0)·Pr(yi2=0)·Pr(yi3=1)

Pr(
3
∑

t=1
yit=1)

·
N4
∏

i=N3+1

Pr(yi1=0)·Pr(yi2=1)·Pr(yi3=0)

Pr(
3
∑

t=1
yit=1)

·
N5
∏

i=N4+1

Pr(yi1=1)·Pr(yi2=0)·Pr(yi3=0)

Pr(
3
∑

t=1
yit=1)

N6
∏

i=N5+1

Pr(yi1=1)·Pr(yi2=1)·Pr(yi3=0)

Pr(
3
∑

t=1
yit=2)

·
N7
∏

i=N6+1

Pr(yi1=0)·Pr(yi2=1)·Pr(yi3=1)

Pr(
3
∑

t=1
yit=2)

·
N8
∏

i=N7+1

Pr(yi1=1)·Pr(yi2=0)·Pr(yi3=1)

Pr(
3
∑

t=1
yit=2)

(3)

It can be observed that the probabilities of getting: (1) three zero scores, conditioned on having
the sum of scores equal zero, and (2) three one scores, conditioned on having the sum of scores equal
three, both equal one. Therefore, the first two parts of Equation (3) could be dropped. In consequence,
the sample was limited to N–N2. This means that respondents whose scores in a dependent variable
do not change over time were not included in the analyses. Their answers were not used for estimating
the model parameters. After this simplification, Equation (4) was obtained by fitting Equation (1) into
Equation (3):

CL =
N3
∏

n=N2+1

(1− exp(β0+β1x1i1+...+βk xki1+ui)
1+exp(β0+β1x1i1+...+βk xki1+ui)

)·(1− exp(β0+β1x1i2+...+βk xki2+ui)
1+exp(β0+β1x1i2+...+βk xki2+ui)

)· exp(β0+β1x1i3+...+βk xki3+ui)
1+exp(β0+β1x1i3+...+βk xki3+ui)

A

·
N4
∏

n=N3+1

(1− exp(β0+β1x1i1+...+βk xki1+ui)
1+exp(β0+β1x1i1+...+βk xki1+ui)

)· exp(β0+β1x1i2+...+βk xki2+ui)
1+exp(β0+β1x1i2+...+βk xki2+ui)

·(1− exp(β0+β1x1i3+...+βk xki3+ui)
1+exp(β0+β1x1i3+...+βk xki3+ui)

)

A

·
N5
∏

n=N4+1

exp(β0+β1x1i1+...+βk xki1+ui)
1+exp(β0+β1x1i1+...+βk xki1+ui)

·(1− exp(β0+β1x1i2+...+βk xki2+ui)
1+exp(β0+β1x1i2+...+βk xki2+ui)

)·(1− exp(β0+β1x1i3+...+βk xki3+ui)
1+exp(β0+β1x1i3+...+βk xki3+ui)

)

A

·
N6
∏

n=N5+1

exp(β0+β1x1i1+...+βk xki1+ui)
1+exp(β0+β1x1i1+...+βk xki1+ui)

· exp(β0+β1x1i2+...+βk xki2+ui)
1+exp(β0+β1x1i2+...+βk xki2+ui)

·(1− exp(β0+β1x1i3+...+βk xki3+ui)
1+exp(β0+β1x1i3+...+βk xki3+ui)

)

B

·
N7
∏

n=N6+1

(1− exp(β0+β1x1i1+...+βk xki1+ui)
1+exp(β0+β1x1i1+...+βk xki1+ui)

)· exp(β0+β1x1i2+...+βk xki2+ui)
1+exp(β0+β1x1i2+...+βk xki2+ui)

· exp(β0+β1x1i3+...+βk xki3+ui)
1+exp(β0+β1x1i3+...+βk xki3+ui)

B

·
N8
∏

n=N7+1

exp(β0+β1x1i1+...+βk xki1+ui)
1+exp(β0+β1x1i1+...+βk xki1+ui)

·(1− exp(β0+β1x1i2+...+βk xki2+ui)
1+exp(β0+β1x1i2+...+βk xki2+ui)

)· exp(β0+β1x1i3+...+βk xki3+ui)
1+exp(β0+β1x1i3+...+βk xki3+ui)

B

, (4)
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where:

A = (1− exp(β0+β1x1i1+...+βk xki1+ui)
1+exp(β0+β1x1i1+...+βk xki1+ui)

) · (1− exp(β0+β1x1i2+...+βk xki2+ui)
1+exp(β0+β1x1i2+...+βk xki2+ui)

) · exp(β0+β1x1i3+...+βk xki3+ui)
1+exp(β0+β1x1i3+...+βk xki3+ui)

+(1− exp(β0+β1x1i1+...+βk xki1+ui)
1+exp(β0+β1x1i1+...+βk xki1+ui)

) · exp(β0+β1x1i2+...+βk xki2+ui)
1+exp(β0+β1x1i2+...+βk xki2+ui)

· (1− exp(β0+β1x1i3+...+βk xki3+ui)
1+exp(β0+β1x1i3+...+βk xki3+ui)

)

+
exp(β0+β1x1i1+...+βk xki1+ui)

1+exp(β0+β1x1i1+...+βk xki1+ui)
· (1− exp(β0+β1x1i2+...+βk xki2+ui)

1+exp(β0+β1x1i2+...+βk xki2+ui)
) · (1− exp(β0+β1x1i3+...+βk xki3+ui)

1+exp(β0+β1x1i3+...+βk xki3+ui)
)

,

and:

B =
exp(β0+β1x1i1+...+βk xki1+ui)

1+exp(β0+β1x1i1+...+βk xki1+ui)
· exp(β0+β1x1i2+...+βk xki2+ui)

1+exp(β0+β1x1i2+...+βk xki2+ui)
) · (1− exp(β0+β1x1i3+...+βk xki3+ui)

1+exp(β0+β1x1i3+...+βk xki3+ui)
)

+(1− exp(β0+β1x1i1+...+βk xki1+ui)
1+exp(β0+β1x1i1+...+βk xki1+ui)

) · exp(β0+β1x1i2+...+βk xki2+ui)
1+exp(β0+β1x1i2+...+βk xki2+ui)

· exp(β0+β1x1i3+...+βk xki3+ui)
1+exp(β0+β1x1i3+...+βk xki3+ui)

+
exp(β0+β1x1i1+...+βk xki1+ui)

1+exp(β0+β1x1i1+...+βk xki1+ui)
· (1− exp(β0+β1x1i2+...+βk xki2+ui)

1+exp(β0+β1x1i2+...+βk xki2+ui)
) · exp(β0+β1x1i3+...+βk xki3+ui)

1+exp(β0+β1x1i3+...+βk xki3+ui)

Equation (4) could be simplified into Equation (5). It could be observed that during algebraic
transformation both the regression constant β0 and the unit-specific fixed effect ui were eliminated
from the equation.

CL =
N3
∏

n=N2+1

exp(β1x1i3+...+βk xki3)
exp(β1x1i1+...+βk xki1)+exp(β1x1i2+...+βk xki2)+exp(β1x1i3+...+βk xki3)

·
N4
∏

n=N3+1

exp(β1x1i2+...+βk xki2)
exp(β1x1i1+...+βk xki1)+exp(β1x1i2+...+βk xki2)+exp(β1x1i3+...+βk xki3)

·
N5
∏

n=N4+1

exp(β1x1i1+...+βk xki1)
exp(β1x1i1+...+βk xki1)+exp(β1x1i2+...+βk xki2)+exp(β1x1i3+...+βk xki3)

·
N6
∏

n=N5+1

exp(β1x1i1+...+βk xki1+β1x1i2+...+βk xki2)
exp(β1x1i1+...+βk xki1+β1x1i2+...+βk xki2)+exp(β1x1i2+...+βk xki2+β1x1i3+...+βk xki3)+exp(β1x1i1+...+βk xki1+β1x1i3+...+βk xki3)

·
N7
∏

n=N6+1

exp(β1x1i2+...+βk xki2+β1x1i3+...+βk xki3)
exp(β1x1i1+...+βk xki1+β1x1i2+...+βk xki2)+exp(β1x1i2+...+βk xki2+β1x1i3+...+βk xki3)+exp(β1x1i1+...+βk xki1+β1x1i3+...+βk xki3)

·
N8
∏

n=N7+1

exp(β1x1i1+...+βk xki1+β1x1i3+...+βk xki3)
exp(β1x1i1+...+βk xki1+β1x1i2+...+βk xki2)+exp(β1x1i2+...+βk xki2+β1x1i3+...+βk xki3)+exp(β1x1i1+...+βk xki1+β1x1i3+...+βk xki3)

(5)

Equation (6) refers specific variables, included in estimations presented in the Results section, to
the general model form:

β1x1it + . . . + βkxkit = β1organizations1it + β2friends & family2it + β3acquaintances3it + β4volunteering4it+

+β5happiness5it + β6education attainment6it + β7personal income7it + β8children provided for8it+

+β9financial problems9it + β10health problems10it + β11victim11it + β12time dummy 201312it + β13dummy 201515it

. (6)

All the analyzed variables can change in time and their value at a given wave was related to
the whole history of a given respondent. Therefore, the observed effects were connected with an
increase, decrease or no change in comparison to the average for a given person. The models explain
the conditional probability that at a given wave, a given respondent revealed generalized trust, the
belief that others are helpful, or disrespect to some groups of people. They include only within-subject
effects (time-invariant variables, like gender, were eliminated from the estimation). There are two main
advantages of using this approach. First, it is suitable when it is not possible to control heterogeneity
between respondents by a set of independent variables (as in the case of pooled logistic estimation
which does not take into consideration the panel character of data) or when it is not reasonable to
assume that this unobserved subject-specific heterogeneity is independent from the effects included
in the model (as in the case of random-effects logistic estimation) [54] (pp. 242–243). In the case of
explaining social trust, there are differences between individuals in relation to their psychological
traits and early-life socialization, which are difficult to measure and include in the model. At the same
time, those differences could be correlated with the independent variables regarding participation
in social networks, so a fixed-effects approach is preferred over the random-effects approach [57,58].
This intuition, for the case of the models in the current study, was supported by obtaining a significant
Hausman test [61] (pp. 266–268). Second, a conditional maximum likelihood does not need any
assumptions about the distribution of the included within-respondents effects [62] (p. 558).
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This model is also called conditional logistic regression and can be estimated in Stata by the
commands xtlogit, with fe option, or by clogit [62] (p. 557). The second option enables the use of
robust clustered standard errors (clustered sandwich estimator, option vce(cluster cluster_variable)) [61]
(pp. 330–335) and this is the reason why it was chosen. Due to the structure of the survey program,
respondents were nested in households, as for each household there was an attempt to interview all
members aged 16 and above. Therefore, it may be expected that answers of individuals from the same
households are correlated and there are some household-level omitted variables. Using standard errors
clustered by a household is at least a partial remedy for this problem. All the analyses were repeated
using general robust standard errors, which can help in some other types of model misspecification,
as well as the standard option—square roots of the diagonal elements of the variance-covariance
matrix related to estimates of parameters. Applying those alternative methods of calculating standard
errors did not affect the main results.

3. Results

The results and conclusions are divided into two parts. A descriptive analysis using both
three-wave panel data and variables available only in a shorter number of periods (Section 3.1)
is followed by the presentation of estimations of conditional logistic regression modeling (Section 3.2).

3.1. Descriptive Analysis

3.1.1. Correlations between Generalized Trust, the Belief That Others Are Helpful, and Lack of Respect
to Some Groups of People

Tables 1–3 present tetrachoric correlations between the dependent variables for the three analyzed
waves—2011, 2013, and 2015. Tetrachoric correlations are recommended when observed binary
variables can be assumed to be manifestations of underlying latent continuous variables and signal
that those latent traits have exceeded some thresholds. The results, based on the estimation of joint
distributions of observed binary variables, can be interpreted as coefficients of correlation between
unobserved continuous traits [73]. In the case of this research, these traits are latent generalized
trust, the belief that others are helpful, and lack of respect to some groups of people, underlining the
available binary indicators. It is plausible that these latent variables are continuous.

Table 1. Tetrachoric correlations between dependent variables’ scores in 2011.

Generalized Trust Others are Helpful No Respect to Some People

generalized trust 1
others are helpful 0.23 *** 1
no respect to some people −0.03 * 0.11 *** 1 1

Source: author’s calculation 1 p < 0.1; ** p < 0.05; *** p < 0.01, n = 13,031.

Table 2. Tetrachoric correlations between dependent variables’ scores in 2013.

Generalized Trust Others are Helpful No Respect to Some People

generalized trust 1
others are helpful 0.12 *** 1
no respect to some people −0.02 0.08 *** 1 1

Source: author’s calculation 1 p < 0.1; ** p < 0.05; *** p < 0.01, n = 17,402.
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Table 3. Tetrachoric correlations between dependent variables’ scores in 2015.

Generalized Trust Others are Helpful No Respect to Some People

generalized trust 1
others are helpful 0.18 *** 1
no respect to some people −0.01 0.09 *** 1 1

Source: author’s calculation 1 p < 0.1; ** p < 0.05; *** p < 0.01, n = 15,028.

As can be observed in Tables 1–3, there are significant (p < 0.05) positive correlations between
generalized trust and the belief that others are helpful, and between the belief that others are helpful
and lack of respect to some groups of people. It is an interesting observation for two reasons. First,
all three indicators are not inter-correlated, so it is doubtful that they measure the same underlying
concept of moral trust. Additionally, all the significant correlations are weak, which supports the
decision to model those three dependent variables separately. Second, the belief that others are helpful
pairs not only with generalized trust (as expected in studies including both these indicators in an index
of social trust [31,51]), but also with lack of respect to some groups of people. The second can suggest
that the “others are helpful” measure is connected with bonding social capital, having a dark side
enhancing the distrust of “us” to “them”, and can lead to social exclusion [18,48].

Figures 1 and 2 present the proportion of respondents who trust (Figure 1) and lack respect to
some groups of people (Figure 2) over the groups believing that others are helpful and unhelpful.
The differences between the compared proportions are significant in all the cases, which confirms the
conclusions from Tables 1–3. Additionally, as can be deduced from Figures 1 and 2, the statements on
generalized trust are rarer than those regarding the belief that others are helpful and those connected
with respect to all groups of people. A belief that people do not take advantage of oneself (being the
core of generalized trust) is less demanding than an assumption about others being ready to help.
Therefore, it may be concluded that respondents take into consideration a different radius of people for
these two concepts. The fact that respondents more often admit social distrust than a lack of respect
for some groups of people may suggest that the second is more radical. At the same time these two
indicators are not correlated, so they seem to measure different concepts. Generalized trust may refer
to an average stranger, while disregarding “some groups” may suggest an attitude towards minorities.
Additionally, people who are assessed as not deserving respect may not be accounted for in the radius
of the population which is considered for the “generalized trust” question.
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Figure 1. Generalized trust versus the belief that other are helpful. Source: author’s calculation.

3.1.2. The Role of Participation in Voluntary Associations

Although it was not possible to distinguish between different types of organizations in fixed-effects
panel models, some observations can be made based on cross-sectional descriptive analysis. The most
interesting findings are illustrated in Figures 3–5. Figure 3 discusses charity organizations, which,
together with volunteering, are especially promising as potential incubators of moral trust [22].
This makes it possible to compare respondents belonging to charities and those belonging to organizations
other than charities, excluding persons who are not members of any organizations. As was validated by
an adequate test of proportions, the illustrated differences in generalized trust were significant both in
2013 and 2015, differences in the lack of respect were significant in 2015, and differences in the belief that
others are helpful were not significant at all. This indicates that charities, among other organizations,
can be associated with members who are trustful and have respect for all groups of people.
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Figure 3. Generalized trust, belief that others are helpful, and no respect for some people in the
case of members of charity organizations compared to members of other organizations. Source:
author’s calculation.

The same pattern of differences is illustrated in Figure 4, regarding religious organizations
compared to other types of organizations. The difference is that all the variations regarding the
belief that others are helpful and a lack of respect for some groups of people are significant, while
differences regarding generalized trust are visibly small and not significant. Religious organizations,
similarly to charities, may involve helping strangers. Nevertheless, their members can be expected to
be homogenous, and defined by the religious character of an association. At the same time, in order to
foster generalized trust, an organization needs to have diverse members [22,37]. This explains why
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membership in religious associations is not connected with higher generalized trust. However, the
moral values of the members of religious associations may be responsible for greater respect for all
people. The belief that others are helpful pairs with the bonding character of such organizations, as they
can be expected to foster strong ties and provide experiences of help and support from other members.

Finally, Figure 5 presents data regarding interest clubs or unions—uniting, by definition, similar
individuals sharing common hobbies or work interests. The pattern of differences here is reversed in
comparison to the previous cases. The belief in people being helpful is significantly (in 2013) smaller
in this type of organization than in the reference group, while disrespect for some groups of people is
significantly (in 2015) higher than in other organizations. This observation corresponds well with a
study showing that participants of labor unions are less prone than other respondents to engage in
social relationships connected with providing help to those in need [74]. The cited paper presents this
finding in the context of labor unions and in this paper the finding is in the context of interest clubs
and unions, but it can be expected that similar mechanisms are in operation.

It must be clarified that all the presented speculations regarding the role of organization type
are based on pure cross-sectional correlations. Therefore, they cannot be used to determine if specific
organizations attract specific individuals, or if they have the potential to foster trust, cooperative
attitudes, and social inclusion.Sustainability 2019, 11, x FOR PEER REVIEW 16 of 24 
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3.1.3. Heterogeneity in Informal Social Networks

Table 4 presents the tetrachoric correlations between the scores of dependent variables and several
indicators of diversity in informal social networks, which was only measured in 2015. An initial
conclusion is that all measures of diversity (having friends and acquaintances that are different ages,
of different political opinions, having different wealth, of different interests and different culinary
preferences) are strongly correlated. Additionally, a Mokken model procedure was performed, and all
five variables were validated to belong to the same cumulative scale, which gives an additional
justification to the possibility of summing them into one index [75,76]. The Mokken model is based on
the nonparametric Item Response Theory and is suitable for building scales based on binary variables.
This model assumes the existence of an underling cumulative scale, which means that lower levels of
this latent variable are measured by more common manifestations (like different culinary preferences)
and higher levels are measured by less common manifestations (like differences in wealth). If the
variables follow the pattern of the Mokken scale, the fact that a given respondent shows a less common
manifestation of the latent trait entails that he or she also shows a more common manifestation, and all
the answers that do not suit this pattern are random errors.

The second conclusion is that all the measures of diversity positively correlate with generalized
trust, but the pattern of the correlations in the case of the remaining dependent variables is more
complex. Differences in age, that may characterize hierarchical networks (opposite to vertical networks,
whose role was underlined by Putnam [19]) pair with a belief in the cooperativeness of others
and disrespect for some groups of people. Having friends and/or acquaintances with different
political opinions and with different interests and diets correlates with lower disrespect for some
groups of people. This may indicate that such diversity of informal social networks characterizes
people respecting minorities or fosters such attitudes. Different interests and diets of friends and/or
acquaintances correlate negatively with the belief that others are helpful, which may suggest that those
differences are associated with weak ties that do not provide the foundations for observing a readiness
to help. However, it must be underlined that all these correlations between network diversity measures
and the dependent variables are very weak, indicating that there should be other, more important
reasons for the variations in generalized trust, the belief that other people are helpful, and disrespect
for some groups of people.
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Table 4. Tetrachoric correlations between dependent variables’ scores and different measures of
diversity in informal social networks (2015).

General
Trust

Others Are
Helpful

No
Respect

Different
Age

Different
Political

Opinions

Different
Wealth

Different
Interests

Different
Cuisine

general trust 1
others are helpful 0.01 1
no respect 0.18 *** 0.09 *** 1
different age 0.07 *** 0.03 ** 0.06 *** 1
different political
opinions 0.15 *** −0.02 −0.08 *** 0.61 *** 1

different wealth 0.07 *** 0.02 −0.01 0.68 *** 0.75 *** 1
different interests 0.10 *** −0.04 *** −0.06 *** 0.54 *** 0.80 *** 0.78 *** 1
different cuisine 0.09 *** −0.03 ** −0.06 *** 0.51 *** 0.77 *** 0.75 *** 0.92 *** 1

Source: author’s calculation 1 p < 0.1; ** p < 0.05; *** p < 0.01, n = 14,897.

Figure 6 illustrates that an index of diversity in informal social networks, constructed as a sum
of five binary indicators, correlates with the size of both the family and friends, and acquaintances
network. These correlations are significant and provide support for using network sizes as good
measures of participation in informal social networks. The expectation that a bigger network size is
connected with greater diversity seems to be justified.Sustainability 2019, 11, x FOR PEER REVIEW 18 of 24 
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3.2. Fixed-Effects Logistic Regression Model

Table 5 lists descriptive statistics of all the variables included in the fixed-effects logistic
regression model. The standard deviations, minimums, and maximums are decomposed into overall,
between-respondent, and within-respondent. It can be observed in all cases that between-respondent
variance is higher than within-respondent variance.

The results from the fixed-effects logistic regression modeling are reported in Table 6.
Within-respondent variance in generalized trust is negatively correlated with the size of the family and
friends network, and positively correlated with the size of the acquaintances network and volunteering.
In this case, weak ties turn out to be beneficial and strong ties seem to create a disadvantage. Among
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control variables, only life satisfaction is significant and its coefficient has an expected positive sign.
Additionally, time dummy 2013 is significant and has a negative coefficient, which indicates some
wave-specific factors leading to a decrease in generalized trust in 2013 compared to 2011. In the
case of potential determinants of change in the belief that other people are helpful, the family and
friends network and volunteering are significant and have positive coefficient signs. The weak ties
associated with the acquaintances network do not matter, so it can be speculated that only strong
ties or involvement in volunteering —often connected with helping others—give grounds for such a
belief. Like in the former instance, happiness seems to have a positive impact. Additionally, financial
problems reduce the conditional probability of a respondent declaring a belief that others are helpful.
Financial distress turns out not to be an occasion to learn that others are helpful, especially when
no sufficient help was received by a respondent and these problems persisted. Both time dummies
are significant and have a positive influence, implying some factors that raise the belief about the
cooperativeness of others in the 2013 and 2015 waves compared to 2011. In the case of the last
dependent variable—a lack of respect for some groups of people—only time dummies are significant
(p < 0.05) and indicate an improvement in respect for all people over time. Two variables are significant
on a 0.1 significance level: educational attainment and traumatic experiences. Both coefficients have
the expected signs, as disrespect for some groups of people is reduced by additional years of education
and enhanced by being a victim of crime or discrimination.

Table 5. Within- and between-person heterogeneity in data—descriptive statistics.

Variable Mean Standard
Deviation Min Max Observations

generalized trust (binary)
overall 0.16 0.36 0.00 1.00 N = 45,600

between 0.30 0.00 1.00 n = 20,502
within 0.22 −0.51 0.82 T-bar = 2.22

others are helpful (binary)
overall 0.34 0.47 0.00 1.00 N = 50,508

between 0.37 0.00 1.00 n = 21,070
within 0.32 −0.32 1.01 T-bar = 2.40

no respect to some people
(binary)

overall 0.45 0.50 0.00 1.00 N = 50,494
between 0.38 0.00 1.00 n = 21,069
within 0.33 −0.22 1.11 T-bar = 2.40

organizations (number of
memberships)

overall 0.18 0.49 0.00 3.00 N = 50,447
between 0.43 0.00 3.00 n = 21,078
within 0.25 −1.82 2.18 T-bar = 2.39

family & friends (network
size)

overall 13.50 10.48 0.00 139.00 N = 50,105
between 8.91 0.00 139.00 n = 21,042
within 6.09 −60.50 95.16 T-bar = 2.38

acquaintances (network size)
overall 6.74 8.45 0.00 99.00 N = 49,826

between 7.41 0.00 99.00 n = 21,032
within 4.99 −41.26 72.74 T-bar = 2.37

volunteering (binary)
overall 0.24 0.43 0.00 1.00 N = 50,290

between 0.34 0.00 1.00 n = 21,068
within 0.27 −0.43 0.90 T-bar = 2.39

happiness (binary)
overall 0.81 0.39 0.00 1.00 N = 50605

between 0.32 0.00 1.00 n = 21078
within 0.24 0.14 1.48 T-bar = 2.40

education attainment (years)
overall 11.52 3.39 0.00 99.00 N = 61,916

between 3.39 0.00 99.00 n = 23,557
within 0.91 −36.48 59.52 T-bar = 2.63

personal income (Polish
zloty)

overall 1,647.26 1,301.11 0.00 50,000.00 N = 40,228
between 1,252.25 0.00 32,500.00 n = 18,441
within 519.94 −15,852.74 19,147.26 T-bar = 2.18
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Table 5. Cont.

Variable Mean Standard
Deviation Min Max Observations

children provided for
(binary)

overall 0.37 0.48 0.00 1.00 N = 50,310
between 0.45 0.00 1.00 n = 21,055
within 0.17 −0.30 1.04 T-bar = 2.39

financial problems (binary)
overall 0.18 0.38 0.00 1.00 N = 50,212

between 0.31 0.00 1.00 n = 21,025
within 0.23 −0.49 0.84 T-bar = 2.39

health problems (binary)
overall 0.13 0.34 0.00 1.00 N = 50,530

between 0.27 0.00 1.00 n = 21,076
within 0.20 −0.54 0.80 T-bar = 2.40

victim (binary)
overall 0.04 0.19 0.00 1.00 N = 50,463

between 0.15 0.00 1.00 n = 21,067
within 0.13 −0.63 0.71 T-bar = 2.40 1

Source: author’s calculation 1 N: number of observations (sum of all measurement occasions for all respondents),
n: number of respondents, T-bar: average number of years a respondent was observed.

Table 6. Results from the fixed-effects logistic regression models performed on observations from the
three waves: 2011, 2013, and 2015.

Model 1 Model 2 Model 3

dependent variable generalized trust others are helpful no respect to some people
no of respondents excluded due to lack of heterogeneity in
dependent variable 14,851 12,452 11,843

no of observations 6626 14,736 16,333
no of respondents 2611 5692 6304
no of households 2110 4095 4539
Within-respondent effects’ parameters:
organizations 0.06 (0.08) −0.01 (0.05) −0.07 (0.05)
family & friends −0.01 ** (0.00) 0.01 *** (0.00) −0.00 (0.00)
acquaintances 0.01 *** (0.00) 0.00 (0.00) 0.00 (0.00)
volunteering 0.15 ** (0.07) 0.14 ** (0.05) −0.01 (0.05)
happiness 0.36 *** (0.10) 0.14** (0.06) −0.05 (0.05)
education attainment 0.04 (0.03) 0.01 (0.02) −0.03 * (0.02)
personal income 0.00 (0.00) −0.00 (0.00) −0.00 (0.00)
children provided for 0.02 (0.12) 0.09 (0.08) −0.00 (0.08)
financial problems −0.10 (0.10) −0.32 *** (0.06) 0.06 (0.06)
health problems 0.06 (0.11) −0.06 (0.06) 0.08 (0.06)
victim −0.08 (0.16) −0.00 (0.11) 0.17 * (0.10)
time dummy 2013 −0.21 *** (0.06) 0.28 *** (0.04) −0.31 *** (0.04)
time dummy 2015 −0.05 (0.06) 0.20 *** (0.04) −0.15 *** (0.04)
Wald chi2(13) 52.57 117.05 89.05
Prob > chi2 0.00 0.00 0.00
Log pseudolikelihood −2348.77 −5231.76 −5826.13 1

Source: author’s calculation 1 p < 0.1; ** p < 0.05; *** p < 0.01, standard errors clustered in households reported
in parentheses.

4. Discussion

There are several conclusions that can be made based on the presented results. First, taking
into consideration that heterogeneity in all the considered dependent variables was more affected
by between- than within-person variance, the results support the arguments of authors claiming
that the possibility of fostering social trust by an increase in participation is limited [22,40,45,58].
Second, as illustrated by the descriptive analysis, the type of organization and the level of diversity
between members of social networks are worthy of consideration. As they could not be included in
the estimation of the fixed-effects model in this study, future research in a longitudinal framework is
needed to examine their effect on social trust. Third, although generalized trust, the belief that others
are helpful, and respect for all groups of people are all connected with the theoretical idea of moral
trust [22], when measured in a real-life empirical surrounding they differ and lead to different results.
It seems that the radius of people regarded as a reference point varies in the case of these different
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indicators, and this observation is an extension of the previous findings regarding the different radius
of social trust in different societies [72].

Following the postulations of the previous studies, it was reaffirmed that in Poland, as a
post-transformation country, participation matters more in the case of informal social networks than
in voluntary associations [39,59,60]. Within the research framework, it was possible to distinguish
between the role of strong and weak interpersonal ties. For generalized trust, the findings indicate
the negative impact of the family and friends network and the positive influence of the acquaintances
network. These results support the theoretical considerations presented in the Introduction section.
It can be expected that in a network based on strong ties, within-group trust is created and
between-group trust may be weakened. The finding regarding the negative role of strong ties supports
previous results from Poland which distinguish a group of students in which frequent contact with
close friends was associated with within-group cooperation but not with following legal norms and
generalized trust [49]. Trust for strangers seems to be dependent on weak ties connecting heterogeneous
individuals [36,37,51]. The significance of the acquaintances network for fostering generalized trust
confirms previous evidence from Poland, obtained with the use of the same data source but from
earlier years [39]. At the same time, it turned out that experiences gained within a network of strong
ties are important for individuals to learn that other people are helpful. This supports the thesis that
both brokerage and closure are important [48], and homogenous and heterogeneous ties serve different
aims [24]. The results also confirm the important role of volunteering, which seems to influence both
generalized trust and the belief that people are helpful, as it has the potential to enhance perceptions
about shared fundamental values [22]. Research hypotheses 1 and 2 are therefore confirmed regarding
the role of strong and weak informal ties and volunteering, but not with regard to memberships in
organizations, which turned out not to matter for either generalized trust or for expectations that
people are helpful. Interestingly, opposite to the expectations of hypothesis 3, changes in social
participation do not correlate with changes in respect for all groups of people. Such respect seems
to be dependent on moral values, which cannot be positively influenced either by interactions with
acquaintances or co-members from voluntary associations, who probably do not belong to disrespected
groups. In this case, even volunteering experience does not help, inferring that for some respondents
respect for all people is a norm, while in the case of others, disrespected groups are beyond the radius
of common fundamental values [22]. At the same time, also opposite to the expectations, an increase
in the family and friends network did not enhance disrespect for some groups of people, and this is an
optimistic finding. An interesting result is connected with improvement of respect for all groups of
people and increase in the belief that other are helpful, observed for analyzed sample of Poles between
2011 and 2015. However, explanation of these effects is beyond the scope of this study and needs
further research.

The current study has some limitations. The analyses presented do not determine causality,
as changes in dependent variables are taking place in the same period as changes in independent
variables [54] (p. 6). It was possible to use lagged independent variables, but this would shorten the
panel to two waves of observations, because of a lack of measurement of informal networks in 2009.
Additionally, it can be argued that the effects of participation on social trust, if they exist, appear earlier
than two years after joining an organization or enlarging the informal social network. This intuition is
confirmed by results for the parent sample from the Michigan Socialization Studies, in which case the
simultaneous effects of participation on trust were significant, while the lagged effects were not [31].
By both controlling the differences between respondents and including a set of potential time-variant
variables that could have affected the change in social trust and respect to others, it can be carefully
deduced that the observed correlations between variables, conditioned on the respondents’ histories,
indicate the effect of participation on trust and not vice versa. The additional limitation is that the
fixed-effect panel models’ results are conditioned on the effects observed in the sample and therefore
cannot be generalized out of the sample [56] (pp. 48–49).
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Future research is needed to further explore the relationship between participation and social
trust within different cultural settings in order to confirm if there are any general patterns operating
in diverse environments. It would also be beneficial to use longer panels with a longer history of
individuals’ changes regarding participation and trust. An especially promising direction of future
research is based on the possibility of including more variables regarding the diversity and structure
of social networks. In order to do so, it is necessary to obtain data on characteristics (attributes) of all
ego network members and network data enabling calculations of brokerage and closure measures.
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