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Title Birthplace diversity, income inequality and education gradients in generalised trust: variations in the
relevance of cognitive skills across 29 countries
Abstract

Using data from 29 PIAAC countries the paper examines mechanisms through which education could
promote generalised trust. Large part of the association between trust and education is mediated by
individuals’ characteristics and related with countries’ birthplace diversity and income inequality.
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Foreword

The JRC report “Birthplace diversity, income inequality and education gradients in
generalised trust: the relevance of cognitive skills in 29 countries” is part of a
collaboration between the Directorate for Education and Skills at the OECD and the
European Commission's Joint Research Centre, Human Capital and Employment Unit
(B4). The report analyses the role of education in promoting resilient societies, by
examining the importance of socialization in schools and information processing skKills in
shaping trust, tolerance and openness to diversity under the broad umbrella Education
for Resilient Societies.

This work has been published in parallel as an OECD Working Paper 164.
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Executive summary

e Education is strongly associated with generalised trust and most of this
association can be explained by social stratification and cognitive mediating
mechanisms.

e The association between literacy skills and generalised trust is stronger in
countries with greater birthplace diversity and weaker in countries with greater
income inequality.

e These results are in line with previous work suggesting that education can
promote social cohesion by improving individuals’ information processing abilities.

Context of the project

Education is often considered as an important element to foster openness to diversity
and ensure that individuals are willing and able to develop social trust, are open to
diversity, and hold positive attitudes towards immigrants in their countries. However,
much less is known about the mechanisms that facilitate education’s role in promoting
tolerant attitudes. The aim of the Education for Resilient Societies work is to adapt the
concept of resilience to examine how European societies have responded to the risk to
social cohesion posed by international migration.

Empirical results

We examine between-country differences in the mechanisms through which education
could promote generalised trust using data from 29 countries participating in the OECD’s
Survey of Adult Skills (PIAAC). Our results indicate that education is strongly associated
with generalised trust and that most of this association is mediated by individuals’
cognitive skills, income and occupational prestige. However, education gradients in levels
of generalised trust and in the extent to which they are due to social stratification
mechanisms or cognitive skills mechanisms vary across countries. In particular, the
mediated effect through literacy proficiency appears to be highly context dependent: the
association between literacy skills are generalised trust is stronger in countries with
greater birthplace diversity and weaker in countries with greater income inequality.

Policy implications

Education systems can play an important role in fostering social cohesion when social
interactions are rendered less predictable by the presence of multiple social and cultural
groups. Our results indicate that information processing abilities are an important
pathway through which education systems can do so. These results are in line with
previous work suggesting that education can promote social cohesion by improving
individuals’ information processing abilities and content knowledge, skills to interpret
political, critical thinking and decision making, and civic competences.



1 Introduction

Generalised trust corresponds to an “indiscriminate belief in the general benevolence of
one’s fellow citizen” (Sturgis et al., 2010) and reflects the “expectation that other
members of the community will behave in a cooperative and honest way” (Fukuyama,
1995). To trust others is to believe that strangers will not knowingly hurt us and will
consider our well-being when acting (Barber, 1983; Hardin, 2006). Generalised trust
expresses confidence in the benevolent behaviour of others (Delhey, Newton and Weltzel,
2011).

Trust is an expression as well as a determinant of the quality of social interactions. It
characterises social dynamics between an individual at the giving end of the trust
relationship (the person who trusts) and an individual at the receiving end of such
relationship (the person who is trusted). Social interactions can occur with familiar and
unfamiliar others and differ depending on whether they are one off, repeated but finite
interactions, or repeated interactions with no known duration (Sapolski, 2017).

Two forms of trust can be identified: personalised trust and generalised trust.
Personalised trust arises from direct and repeated personal contact and is directed
towards individuals with whom the person who trusts shares a dense web of relations
and common interests and with whom the person who trusts has interacted in the past
and can expect to interact in the future (Stolle, 2002). Personalised trust is at the basis
of the development of bonding social capital and extends family and clan ties to other
individuals who form a social group based on commonality of interests and intense in-
group interactions (Putnam, 2000). Co-operation between group members is established
thanks to the fact that group membership promotes in-group solidarity, reciprocity and
the repeated nature of social contacts between in-group members facilitates the
imposition of social controls and retaliation opportunities (Gambetta, 1988; Portes and
Landolt, 1996; Portes and Sensenbrenner, 1993; Axelrod, 1990).

Generalised trust differs from personalised trust because the net cast on who is to be
trusted embraces a wide group of individuals outside the agent’s inner circle and with
whom the agent has not developed sustained social interactions in the past or
expectations of sustained social interactions in the future. As a result no experience-
based behavioural expectations predate encounters and no strategic thinking guides
behaviour because of potential retaliation opportunities.

The wider the group of individuals that an agent trusts, the greater the radius of trust is
considered to be (Delhey, Newton and Welzel, 2011). Quantitative differences in how
wide the radius of trust is and in the number of past and future interactions, lead to
qualitative differences between personalised and generalised trust, with important
implications with respect to precursors, antecedents and outcomes of trust (Freitag and
Traunmdller 2009; Glanville and Paxton 2007; Sztompka 1999; Welch et al. 2005). The
focus on generalised trust in sociology, political science, economics and public health
reflects the key function trust in unfamiliar others plays in increasingly complex societies
(Nannestad, 2008; Newton, 2007) and the social and economic benefits of generalised
trust.

In societies with high levels of generalised trust individuals share new ideas and
exchange information efficiently, and interact with each other to overcome collective
action problems (Fukuyama, 1995; Ostrom, 1990; Putnam, 1993, Tavits, 2006).
Empirical work confirms that generalised trust is an important social and economic
resource: it is associated with economic development and functioning democratic
institutions (Knack and Keefer, 1997; Putnam, 1993; Inglehart, 1997; Algan and Cahuc,
2010; Bjornskov, 2012). Moreover, generalised trust is positively associated with health
status and behaviours (Islam et al. 2006; De Silva et al., 2005; Rocco et al., 2014),
lower rates of criminality and juvenile delinquency (Halpern, 2001; Sampson,
Raudenbush & Earls, 1997).



The literature has identified large differences in levels of generalised trust across socio-
economic and demographic groups. For example, age, gender, socio-economic status
and, in particular, educational attainment, have all been found to be strongly correlated
with the propensity that individuals will trust anonymous others (Borgonovi, 2012;
Putnam, 2000; Paxton, 2007; Alesina and La Ferrara, 2002; Brehm and Rahn, 1997;
Nannestad, 2008; Merolla et al, 2013).

In this paper we focus our attention on the relationship between education and
generalised trust, because education is a key marker of socio-economic status. Although
education is one of the strongest individual level correlates of generalised trust, there is
no consensus on the mechanisms responsible for the underlying association (Hooghe, et
al. 2012) and, in particular, if the relative strength of different mechanisms depends on
the social environment individuals experience. Our contribution is threefold: first we
identify the mechanisms that underlie education gradients in generalised trust,
decomposing direct effects, social stratification effects and cognitive effects. Second, we
identify if education gradients in generalised trust vary across countries and third, we
identify if overall levels of, and education gradients in, generalised trust vary depending
on the level of birthplace diversity and income inequality.

Three main mechanisms can be considered to underlie the association between education
and generalised trust: social sorting, cognitive processes and direct/socialisation
processes (Nie, Junn & Stehlink-Barry, 1996; Hooghe et al., 2012).

The first mechanism is social sorting.Better educated individuals are more likely to be
active in the labour market and to command higher wages than individuals with worse
qualifications (OECD, 2016a). Participation in the labour market, a higher income and the
greater workplace autonomy that is generally associated with the kinds of occupations
that better educated individuals possess, guarantee that better educated individuals will
have stronger safety nets to insulate them from the negative consequences of misplacing
trust (Hooghe, 2007; Hooghe et al., 2012; Newton, 2007). Conversely, lack of safety
nets means that individuals with low levels of education will be more likely to forego the
positive payoffs associated with trusting others because of the negative consequences
associated with misplacing trust (Nie, Junn & Stehlink-Barry, 1996; Hooghe et al., 2012;
Huang et al, 2011).

The second mechanism relates to the fact that education promotes the acquisition of
information processing abilities and that individuals with greater cognitive abilities tend
to study for longer and achieve greater educational qualifications (Marks, 2014). The
cognitive mechanism recognises that, over time, only individuals who are not penalised
for engaging in cooperative behaviours can afford to trust generalised others and that
information processing abilities reduce the likelihood that individuals will misplace trust
(Sturgis et al., 2010). Given that individuals who misplace their trust suffer penalties,
being able to appreciate the trustworthiness of specific individuals in given situations is a
prerequisite for individuals to be able to hold a general expectation on the
trustworthiness of general others (Yamagishi, 2001). In this vein, individuals who
possess greater information processing abilities can be expected to perform better at the
problem solving task represented by social interactions and therefore they can be
expected to be able to afford to trust generalised others.

Finally, the association between education and trust might be direct and explained by
socialisation mechanisms (Borgonovi and Burns, 2015). Education in general, and specific
educational pathways in particular, may give individuals greater knowledge of, and
insights into, how groups and communities operate and, as such help to promote a
trusting attitude. For example individuals who follow different educational pathways or
who attend school for longer may be exposed to different concepts and materials,
develop interests and forge connections with different peer groups and, as a consequence
develop a different propensity to trust others. Conversely, individuals with a different
propensity to trust others may also be differently likely to have preferences for different
subject areas and be drawn to different educational pathways, for example it might be
that individuals more attracted to the caring professions might be more likely to have



higher levels of generalised trust. Education not only enhances cognitive functioning,
income and occupational sorting, but also habits and behaviours and, through these, the
opportunity individuals have to trust others.

Because most cross-country social surveys contain information on individuals’ education,
occupation, levels of economic resources and generalised trust, but no information on
information processing abilities, little is known about the relative importance of cognitive
mechanisms, social stratification and direct mechanisms in shaping education gradients
in generalised trust in different countries. Data from the United Kingdom and the
Netherlands (Sturgis et al., 2010; Hooge et al., 2012) have been used to identify such
relations in these two national contexts, but it is possible that the overall association
between education and trust as well as the underlying mechanisms could differ across
countries and, crucially, that such differences could be systematic and related to the
social environment individuals experience in different countries.

We extend the framework developed by Hooge and colleagues (2012) to evaluate the
direct association between education and trust as well as the mediating role of social
position and information processing skills in explaining education gradients in generalised
trust and apply it to data from the Survey of Adult Skills (PIAAC), thereby greatly
increasing the generalisability of findings. PIAAC is a cross-national study containing
representative samples of adult populations. Participating countries vary greatly in terms
of average levels of generalised trust, educational attainment, cognitive abilities and
income/wealth inequality.

A central premise of the paper is the recognition that social phenomena do not occur in a
vacuum and are shaped by the social, economic and cultural context that individuals
experience. Figure 1.1 illustrates this point by indicating that the way in which education
may promote or hinder the development of generalised trust is closely tied to social,
economic and country specific context.

Figure 1.1. Contextual effect underlying the relationship between education and trust.

* Cognitive mechanism
Education « Social stratification Trust
* Socialization

Social context

Economic context

Country specyfic context

The second contribution of the paper is that it uses the framework illustrated in Figure
1.1 and identifies the role played by specific features of the social context to examine if
education gradients in generalised trust and the mediating mechanisms represented by
social sorting and information processing abilities differ across the 29 countries in the
sample. Since a unique feature of our dataset is that it allows us to identify the
relationship between information processing abilities and generalised trust in a
comparable way across 29 countries, we focus on such relationship and identify its
variation across countries with different levels of social diversity. We consider two key
dimensions of social diversity that have been extensively investigated in social research
on generalised trust: birthplace diversity and income inequality.



Empirical research has documented that in contexts that are characterised by greater
diversity, such as ethnic, religious and linguistic diversity or income inequality,
generalised trust tends to be lower (Alesina and La Ferrara, 2002; Hero, 2003; Putnam,
2000, Borgonovi, 2012; Dinesen and Sonderskov, 2015; Leigh 2006; Rothstein and
Uslaner 2005; Jordahl 2009; Gustavsson and Jordahl, 2008; Uslaner and Brown 2005;
Schaeffer 2013). Greater diversity can be expected to result in lower levels of
generalised trust because greater diversity increases the probability that individuals will
frequently engage in interactions with people who not only are not familiar, but are all
different from each other and different from the individual’s in-group.

We develop a mediating-moderating model to test the extent to which the variability
across countries in education gradients in generalised trust varies depending on the level
of birthplace diversity and income inequality present in a country and, in particular,
explore the underlying mediating relationships between literacy levels and trust. We
focus our attention on the moderating role of social context in shaping the mediating role
of cognitive abilities because cognitive mechanisms are the indirect pathway that appears
to vary the most across countries (as indicated in analyses presented in Table 3.1.
Furthermore, while the relevance of the social context to shape the direct and social
sorting mechanisms determining trust can be analysed through other sources of data,
the PIAAC study gives us a unique opportunity to investigate how the the relevance of
information processing abilities varies across countries characterised by different levels of
birthplace diversity and income inequality.

We expect that information processing abilities will be more strongly associated with
individuals’ feelings of generalised trust in the presence of greater birthplace diversity
because social interactions are more complex and less predictable in heterogeneous than
in homogeneous communities. In highly diverse communities (for example communities
with large migrant populations from a wide range of countries) when an individual
engages in interactions with others who he or she has not personally met before, these
“others” are likely to differ on several dimensions from him/her and from other
encounters the individual has made. This means that each new encounter can be
expected to be different from the previous, thus requiring individuals to be highly
proficient in evaluating and acting upon situational cues. The increased complexity due to
the wide range of behaviours, expectations and values individuals express in societies
characterised by high levels of birthplace diversity requires individuals to possess high
levels of information processing abilities if they are to be able to hold a general default
expectations of trust towards unfamiliar others. Only if they have high levels of
information processing abilities they are in fact able to formulate an accurate assessment
on the trustworthiness of a particular other. To the extent that generalised trust can be
considered as a problem solving activity (Sturgis et al., 2010), contextual level birthplace
diversity should be viewed as a factor which increases the difficulty of the problem
solving task.

The second contextual level characteristic that we examine is income inequality. Income
inequality, together with birthplace/ethnic and linguistic diversity is often considered a
key factor associated with lower overall levels of generalised trust and, like
birthplace/ethnic and linguistic diversity, it has been increasing in OECD countries in
recent decades. Income inequality is often associated with residential segregation and, as
a result, may increase social boundaries, increase the social distance and reduce the
social contact between different social strata (Elgar and Aitken 2010; Wilkinson and
Pickett 2009).

The channels detailed suggest a negative relationship between income inequality and
average levels of trust but no clear predictions on whether the association will be
stronger or weaker among individuals with different levels of cognitive abilities. Just as
birthplace diversity can be considered to reduce trust because it increases the social
distance between the one who trust and the one who is trusted, so income inequality
magnifies differences across individuals (Coleman; 1990; Fukuyama; 1995; Hardin,
2006). However, while birthplace diversity increases social distance in unpredictable



ways, income inequality increases social distance without increasing the level of
uncertainty associated with social encounters.

In order to identify the extent to which the association between education and trust
differs depending on the level of birthplace diversity and income inequality, we control for
the level of economic development and an indicator of the level of crime in the country.
Trust can be expected to be lower in the presence of higher levels of crime and the
negative association between income inequality and trust could be mediated by levels of
economic development.



2 Data and methods

2.1 Data

We use data from the OECD’s Survey of Adult Skills (PIAAC). Around 200 000 adults
were surveyed in the following 32 countries/national sub-regions: Australia, Austria,
Belgium (Flanders), Canada, Chile, Cyprus, the Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Ireland, Israel, Italy, Japan, Lithuania, the
Netherlands, New Zealand, Norway, Poland, Singapore, the Slovak Republic, Slovenia,
South Korea, Spain, Sweden, Turkey, the United Kingdom (England and Northern
Ireland), and the United States. Data collection took place between 2011 and 2012 for
the large majority of countries and in 2015 in Chile, Greece, Israel, Lithuania, New
Zealand, Singapore, Slovenia and Turkey. The target population for the survey was the
non-institutionalised adult population, aged 16-65 years, residing in the country at the
time of data collection, irrespective of nationality, citizenship or language status. The
survey was administered in the official language or languages of each participating
country and some countries gave respondents the possibility of participating in one of the
widely spoken minority/regional languages .

The Survey of Adult Skills has two main components: a background questionnaire and an
assessment of literacy, numeracy and problem solving in a technology rich environment.
The questionnaire was administered first in a CAPI format (computer assisted personal
interviewing) and response time ranged from 30 minutes to 45 minutes. Upon completion
of the questionnaire respondents sat a cognitive assessment which took around one hour
to complete. Depending on their computer skills, the assessment was delivered either on
a laptop computer or as a fill-in-paper booklet. Survey institutes involved in data
collection in each participating country ensured that each respondent received sufficient
information about the study and gave informed consent prior to participation.

Country specific sample sizes varied depending on the number of cognitive domains
assessed and the number of languages in which the assessment was administered. Some
countries boosted sample sizes in order to have reliable estimates of proficiency for the
residents of particular geographical regions and/or for certain subgroups of the
population, such as indigenous inhabitants or immigrants. The achieved national samples
ranged from a minimum of 3,892 persons in the Russian Federation to a maximum of
26,683 persons in Canada.

The survey’s Technical Standards and Guidelines set a goal of a 70% unit response rate.
Seven countries achieved this goal, while, for the most part, response rates were in the
range of 50%-60%. Participating countries were required to conduct a basic non-
response bias analysis (NRBA) and report results, which are available in the PIAAC
Technical Report (OECD, 2016b). Basic non response bias analyses were used to
evaluate the potential for bias and to select variables for non-response adjustment
weighting. In addition, countries were required to conduct and report the results of a
more extensive NRBA if the overall response rate was below 70%, or if any stage of data
collection (screener, background questionnaire, or the assessment) response rate was
below 80% and a NRBA was required for any background questionnaire items with
response rates below 85%. Australia, Indonesia, Korea, Turkey and the United States
achieved an overall response rate of 70% or greater. As their response rates for each
stage were greater than 80%, they did not require the extended NRBA. Cyprus and
Ireland also achieved overall response rates of 70% or greater, but they achieved a lower
than 80% response rate for one stage of their sample. The remaining countries achieved
response rates lower than 70%. Overall the level of hon-response bias was considered to
be minimal to low in countries required to carry out the extended NRBA analysis (OECD,
2016b).

We exclude from all our analyses individuals who were still in their formative years (i.e.
who were between the ages of 16 and 24) in order to have a comparable measure of
years of schooling completed across the whole sample (results are robust to the inclusion
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of 16 to 24 year olds). We excluded Turkey because information on key indicators of
trust was not collected, and the Russian Federation and Cyprus because of data quality
issues. Our final working sample is composed of 157 956 respondents from 29 countries.

2.2 Measurements

2.2.1 Dependent variable

The measurement of generalised trust has a long tradition in social research starting with
the single item developed by Noelle-Neumann: “Generally speaking, do you believe that
most people can be trusted or can’t you be too careful in dealing with people?” that was
further developed by Rosenberg (1957) into a three-item scale separating a “radius of
trust” dimension and a “being careful/misanthropy” dimension (Uslaner, 2011). In this
study we used two indicators of generalised trust available in the Survey of Adult Skills:
“there are only a few people you can trust completely” and “if you are not careful other
people will take advantage of you”. Respondents could answer on a 5 point Likert scale
ranging from "“strongly agree”, “agree”, “neither agree nor disagree”, “disagree” to
“strongly disagree”.

By underlying “complete trust” and “few people”, the first indicator reflects the
respondent’s trust in his or her immediate social relations and refers to deep feelings of
trust. The second indicator captures a larger radius of trust by underlying “other people”
and establishes a baseline level of trust by referencing to the condition “if you are not
careful”. The two indicators are complementary in their measurement of feelings of
generalised trust and are positively correlated. The correlation at the individual level is
0.55 and at the country level it is 0.81.

In this study we combined individual responses to the two trust questions by creating a
continuous trust indicator which corresponds to the sum of individual responses to the
two questions. The indicator we use in the paper ranges between zero and eight, with
zero representing the lowest level of generalised trust and eight the highest reported
level of generalised trust. The largest discrepancy between two trust indicators can be
found in Japan, Finland and Sweden where respondents disagree with the statement “if
you are not careful other people will take advantage of you” more often than with the
statement that “there are only a few people you can trust completely”. In other words in
these countries individuals appear to express greater trust in the question designed to
measure a wider network. The reverse occurs in Lithuania, the United States, Poland and
Slovenia.

The decision to combine the two indicators allows using linear models because the
composite trust indicator approximates a normal distribution in all of the surveyed
countries, while in some countries the individual indicators did not approach a normal
distribution. While questions on generalised trust are widely used in comparative studies
examining differences in trust across individuals and communities, it is important to note
that some argue that the failure to specify in the question stem which “others” and which
“people” may pose problems of comparability, particularly in cross-national research
(Glaeser et al. 2000; Nannestad 2008; Reeskens and Hooghe, 2008; Helliwell and
Putnam, 2004; Delhey and Newton, 2005; Delhey, et al. 2011).

Mean values for the combined indicator as well its components are presented in Figure
2.1 (detailed statistics are present in table Al in appendix). The highest level of trust was
reported by respondents in \Nordic countries. On average, individuals in Denmark,
Sweden, Finland, and Norway reported the highest levels of trust: the mean value on the
composite trust indicator was 6.09, 5.76, 5.54 and 5.46 respectively. By contract, on
average individuals in Italy, Greece, the Slovak Republic and Chile reported the lowest
levels of trust: the combined trust indicator had a mean value in these countries of 3.69,
3.79, 3.87, and 3.90 respectively.
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Figure 2.1. Mean levels of generalised trust in 29 countries.
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Source: OECD Survey of Adult Skills. PIAAC 2012 and 2015 Databases.

2.2.2 Core independent variables

We measure the education gradient in self-reported generalised trust through an
indicator of the number of years an individual spent in school. This was derived by
converting responses on education qualifications and mapping country-specific course
length into years of schooling.

Cognitive ability is introduced using indicators of respondents’ literacy, which are
measured through respondents’ achievement in the standardised PIAAC literacy
assessment. PIAAC estimates for each respondent and for each assessment domain a set
of ten plausible values that can be used to assign to each respondent a probability
estimate of their achievement and can be used in secondary analysis (OECD, 2016b).
The literacy scale in PIAAC was set to have mean of 268 with standard deviation of 47
across the subset of participating countries that belong to the Organisation for Economic
Co-operation and Development (OECD).

Occupational prestige is measured by Standard International Occupational Prestige Scale
(SIOPS). Prestige scores are based on popular evaluations of esteem of occupations in
society (Trieman, 1997). The SIOPS scale represents the average results of prestige
evaluations in surveys in 55 countries and transformed it into scores assigned to
occupations. In line with other scales designed to evaluate the social prestige of
occupations such as the International Socio-Economic Index (ISEI), SIOPS was designed
as an instrument that would allow for cross-country comparisons (Ganzeboom & Treiman
2003). We decided to use SIOPS instead of ISEI scale because ISEI captures, indirectly,
the income returns that education has through occupational placement. Since in our
modelling strategy we are using direct controls for income and education, we chose to
use the SIOPS scale to represent occupational prestige.
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As an income indicator we used the yearly income indicator provided in the public use
PIAAC dataset. Information about income was derived from the PIAAC background
questionnaire. Information about income was derived from different format and different
items (e.g., hourly, monthly, yearly, daily income, etc.) gathered and converted into
equivalent direct amounts and transformed into US dollars using purchasing power parity
(PPP) correction. Finally income was converted into 6 centile categories using the
international income distribution. The six categories are: “Less than 10”, 1”0 to less than
25”7, "25 to less than 50”7, “50 to less than 75", 75 to less than 90", “90 or more” (OECD
2013). Descriptive statistics of all key variables are reported in Appendix Table A2.

2.2.3 Control variables

Additional control variables that we include in our models are: an indicator of whether
the respondent was not currently employed and was not in education or training at the
time of the assessment (NEET); immigration status (dichotomised to include foreign born
individuals and the children of foreign born parents), age (in 5-year intervals), gender (in
all models we report the change in external generalised trust that is associated with
being a woman) and socioeconomic status of the family of origin of the respondent.
PIAAC contains little information on respondents’ family of origin, but, crucially for our
purposes, it has three variables that can be used to measure parental SES: the highest
level of education of the respondent’s mother (or female guardian), the highest level of
education of the respondent’s father (or male guardian) and the number of books that
were present in the respondent’s home when he/she was 16.

Parental educational attainment was measured through a categorical indicator detailing if
the respondent’ s mother/father did not obtain upper secondary school, obtained an
upper secondary qualification or obtained a tertiary degree. Country specific
qualifications were mapped on the International Standard Classification of Education
(ISCED) levels. Individuals with ISCED 1, 2, and 3C qualifications were coded as not
having obtained an upper secondary qualification; individuals with an ISCED 3 (excluding
3C short) or ISCED 4 qualification were coded as having obtained an upper secondary
degree; and those with an ISCED 5 or and ISCED 6 qualification were coded as having
obtained a tertiary degree. The number of books available in respondents’ home at age
16 was measured as a categorical variable consisting of the following six categories: the
respondent had 10 books or less; 11 to 25 books; 26 to 100 books; 101 to 200 books;
201 to 500 books; more than 500 books.

We treat parental SES as a composite indicator, which we construct using principal
component analysis (PCA). Because all indicators are categorical, we used polychoric
correlation in a process of estimation of principal component scores (Kolenikov &
Angeles, 2004). We conducted PCA after missing data imputation and performed PCA ten
times (once for each imputed dataset). The parental SES indicator was standardised to
have a mean of 0 and a standard deviation of 1 in the pooled sample of equally weighted
countries across the 10 multiple imputed datasets (weights were rescaled so that the
sum of the weights were equal across countries in the study).

The descriptive statistics of all control variables are available in Appendix Table A3.

2.2.4 Country level variables

Our key country level indicators of social diversity are a measure of birthplace diversity
and a measure of income inequality.

Diversity is typically measured using ethno-linguistic fractionalisation indices (Easterly
and Levine 1997, Alesina et al., 2003, Fearon, 2003, Desmet et al., 2012), ethno-
linguistic polarisation indices (Esteban and Ray, 1994, Montalvo and Reynal-Querol,
2005) or birthplace diversity (Alesina, et al., 2015). We focus on birthplace diversity in
this study. Our measure of birthplace diversity is an index that considers two
components: the size of the foreign-born group (share of immigrants in a country) and
the variety of such group (diversity of origins of immigrants) (Alesina, et al., 2015). It is
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based on the Herfndahl-Hirschmann concentration index and indicates the probability
that two individuals drawn randomly from the entire population have two different
countries of birth. A key assumption intrinsic to our birthplace diversity measure is that it
treats immigrants from the same country of origin as being identical to one another and
that the distance in culture and traditions between any two groups is the same. However,
contrary to simple indicators of the share of foreign-born populations in a country, it does
not consider all foreign-born individuals in a country as being identical. Other commonly
group-based measures of ethnic or linguistic fractionalisation also assume intragroup
homogeneity for any given ethnic or linguistic group in a population. We use data from
the United Nations Department of Economic and Social Affairs’ (2012) total migrant stock
at mid-year by origin and by country of destination in 2010 to calculate birthplace
diversity.

As an indicator of income inequality we use the country level Gini index because this is
the measure that is typically used in the literature to characterise the relationship
between income inequality and generalised trust (see for example Alesina and La
Ferrara, 2002; Uslaner and Brown 2005; Gustavsson and Jordahl, 2008). The Gini index
is @ summary measure representing how income is distributed in a country. The Gini
index ranges between 0 and 100, where 0 represents perfect equality — everyone enjoys
the same income - and 100 represents perfect inequality — a single individual controls all
the economic resources available to a community. We use data on the Gini index
calculated on the year 2010 (OECD, 2011).

In all our models we control for level of economic development using an indicator of per
capita Gross Domestic Product (GDP) for the year 2010 (OECD, 2011). Because the cost
of living is different in different countries and different countries use different currencies
we use a standardised measure of per capita GDP (which reflects purchasing power
parity) and is expressed in US dollars.

In order to control for the extent to which the environment may be more or less
conducive to expressing generalised trust, we introduce a control for the robbery rate per
100,000 people as an indicator of the prevalence of crime in the country. Robberies are
defined as by United Nation Office on Drugs and Crime (Heiskanen, 2010 pp.21) as: the
theft of property from a person; overcoming resistance by force or threat of force. Where
possible, the category “"Robbery” should include muggings (bag-snatching) and theft with
violence; but should exclude pick pocketing and extortion. In the statistical modelling we
transformed this variable using a log scale, centred it around its mean and standardised
it so that estimated effects would be expressed in units of SD. In Table 2.1 we present
values in the original metric.

We chose to use an indicator of robberies to capture the effect crime has on perceptions
of insecurity, which can influence individuals’ generalised trust (UNODC, 2012).
Robberies are generally more widespread than other more serious offences such as
murders or homicides, leading to annual statistics that are more representative of the
general level of crime in a country because they are less sensitive to small variations in
the occurrence of rare events occurring in a specific year.
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Table 2.1. Country level variables.

Birthplace Diversity Gini Robbery rate GDP (in 1000$ per
capita)
Australia 0.373 0.326 57.4 39.2
Austria 0.286 0.282 17.2 41.9
Belgium 0.170 0.270 1872.3 40.1
Canada 0.376 0.316 97.1 40.0
Chile 0.037 0.465 533.7 18.2
Czech Republic 0.079 0.262 447 21.7
Denmark 0.079 0.251 61.8 42.8
Estonia 0.250 0.326 67.7 21.6
Finland 0.082 0.264 319 38.8
France 0.199 0.308 171.7 36.0
Germany 0.241 0.291 60.5 39.3
Greece 0.190 0.343 29.2 28.2
Ireland 0.355 0.300 52.8 432
Israel 0.611 0.360 39.7 28.9
Italy 0.142 0.323 107.8 35.1
Japan 0.034 0.330 3.4 35.0
Lithuania 0.082 0.353 102.7 20.1
Netherlands 0.199 0.283 79.0 44.6
New Zealand 0.389 0.333 62.1 313
Norway 0.188 0.249 334 58.0
Poland 0.043 0.306 55.2 211
Singapore 0.558 0.463 215 70.6
Slovak Republic 0.047 0.263 25.2 25.0
Slovenia 0.152 0.255 19.1 27.8
South Korea 0.022 0.302 101 305
Spain 0.256 0.340 1051.4 32.0
Sweden 0.272 0.273 96.5 41.7
United Kingdom 0.197 0.351 269.2 35.7
United States 0.254 0.39%4 145.4 48.4

Source: Birthplace diversity (UNDESA, 2012); GDP and Gini (OECD, 2011); Robbery rate (UNODC, 2012).
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2.3 Methods

2.3.1 Missing data

Although CAPI administration ensured a high level of participation and engagement with
the background questionnaire on the part of respondents, some of the PIAAC background
variables contain missing data. The vast majority of variables has few missing
information (between 1.2% and 7.3%). Complete information on country specific rates of
missing data is presented in Appendix Table A4. However, earnt income and employment
status have a significant number of missing observations because many respondents
were not in the labour force at the time of the survey. Since we are not interested in
estimating wages or labour market participation as such, but use income and labour
market position as indicators of respondents’ current socio-economic status, we decided
to impute all missing variables, including earnt income and labour market position. This
is because we consider these indicators to be proxies of individuals’ long-term labour
market performance and prospects. Therefore, we consider that the SES of a retired
individual or someone who is on parental leave should not reflect their lack of earnt
income at the time of the assessment, but, rather, their earning potential.

Although there are no perfect solutions to cope with missing data, several methods have
been developed and implemented in empirical investigations. The classical way of
managing missing data is the dummy variable adjustment (Cohen and Cohen 1983).
However, this approach can produce biased coefficients (Jones 1996). We opt for
implementing multiple imputation (MI), because MI performs on a par with alternative
techniques (Schafer & Graham 2002, Ibrahim, et al., 2005) and has the advantage of
being easily integrated in complex analyses of datasets such as PIAAC which contain
achievement scores expressed as plausible values. Other techniques, such as maximum
likelihood estimation, require considerable modifications in the specifications of the
statistical model, which is challenging to implement and estimate with models such as
those presented in this paper.

All analyses presented in this paper were produced accounting for missing data through
MI, using imputation by chained equations (ICE) (Royston, 2004). The imputation model
included all the variables from the analyses and was performed separately for each
country to account for country specific effects. We generated 10 multiple imputed data
sets to match the 10 plausible values in PIAAC.

2.3.2 Modelling strategy

We apply the identification strategy developed by Hooge and colleagues (2012) to
determine how much the observed positive association between education and
generalised trust is mediated by cognitive ability and by the social position individuals
hold, as measured by occupational prestige and income of the respondent. Figure 2.2
illustrates the hypothesised pathways between education and trust and shows both the
direct relation between education and trust as well indirect relations that are mediated by
income, occupational prestige and cognitive abilities.
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Figure 2.2. Hypothesised pathways between education and trust used in path modelling.
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In the first step of the analysis we replicated Hooge and colleagues’ strategy (Hooge et
al., 2012) using path modelling. The difference between the original analysis developed
by Hooge and colleagues and outs is that while they developed a model for one country,
we did so for each of the 29 countries available in our dataset. This enabled us to explore
if relationships differed across different societies. Since considerable differences across
countries emerged, in the second step we used multilevel modelling to model (and
explain) cross-country differences.

We use the General Multilevel Structural Equations Modelling (SEM) Framework for
assessing multilevel mediation and moderation (Preacher, Zyphur & Zhang 2010, 2011,
2016). To avoid problems of conflation of between and within effects we followed the
approach developed by Preacher, Zyphur & Zhang (2010) to distinguish between effects
from within effects. Between effects indicate country level associations between country
level average educational attainment, average income, average occupational prestige,
average cognitive ability and average trust, while within effects indicate differences
within countries in levels of trust between individuals with different levels of education,
income, occupational prestige and literacy levels. We specified a model with five random
intercepts (for education, trust, income, occupational prestige, and abilities) and four
random slopes (education—trust, income—trust, occupational prestige—trust, and
abilities—trust) following the MSEM 1-(1,1)-1 model introduced by Preacher, Zyphur &
Zhang (2010: 217). In our particular situation this took the form of a MSEM 1-(1,1,1)-1
model, that is a model with three mediating variables. Figure 2.3 details the model we
developed.

The within part of the analysis described in Figure 2.3 captures relations at the individual
level while the between part details relations at the country level. For example, the direct
relation between individuals’ education and trust at the within level shows the relation
between respondents’ educational attainment and their level of generalised trust while
the between part of the model describes the relation between country mean education
and country mean generalised trust. In the last step of the modelling we added the four
explanatory country level variables to try and explain variations in each hypothesised
random effect.
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Figure 2.3. MSEM 1-(1,1,1)-1 of direct and indirect relations between education and trust.

Between

Ocupational
Prestige k

Education

Cognitive
Ability

Observed Controls

[

Within @ Random Slope

In the modelling phase all individual and country level variables (binary variables
excluded) were standardised to have a mean of zero and standard deviation of one in the
pooled dataset so that estimated coefficient can be interpreted in units of SD. We used
the Mplus 7.2 computer program and maximum likelihood (ML) estimation for all
analyses. We treated our dependent variable as continuous even though it ranges from 0
to 8. Simulation studies have shown that for variables with at four categories,
parameters estimated through maximum likelihood are highly accurate and, if anything,
have a small downward bias in some situations (Beauducel & Herzberg, 2006; DiStefano,
2002; Dolan, 1994; Johnson & Creech, 1983; B. O. Muthén & Kaplan, 1985). This
simplification was introduced to reduce the complexity of the model and to avoid
convergence problems during the estimation phase. Because of the cross-sectional
nature of PIAAC data and the modelling strategy that we use, estimates of the
association between education and trust, the mediating role of literacy skills, income and
occupational prestige and the moderating role of birthplace diversity and income
inequality should not be interpreted causally. Rather, they indicate to what extent data
from the 29 countries under analyses are in line with hypothesised relationships.

Because we imputed missing information and PIAAC achievement scores are expressed
as plausible values, all estimates were fitted ten times, once for each plausible value and
imputed dataset, and were then aggregated to obtain correct estimates following Rubin’s
rule (Little & Rubin, 1987).
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3 Analysis and results

3.1 Country by country analysis

Table 3.1 illustrates the standardised coefficients of the path model that was fitted for
each of the 29 countries in our sample. The first three columns report the total, the
direct and the total indirect associations between education and trust. In all countries
except for Singapore and Chile education is positively associated with generalised trust
and in all countries estimated direct associations are positive and estimates are
statistically significant (at least at the 5% level) in 22 out of the 29 countries considered.

In four of the countries where the direct association is not statistically significant (Israel,
Lithuania, Poland and Slovenia), the total indirect association (through income, prestige
and abilities) is significant. This suggests that in these three countries the overall positive
correlation that exists between education and trust can be attributed to cognitive and
social stratification mechanisms. In Chile and Singapore education does not appear to be
significantly associated with generalised trust, neither directly nor through indirect
mechanisms. In Slovak Republic the total association between education and trust is
small but significant, however if we decompose it into direct and indirect pathways, both
decomposition elements appear to be non-significant (that is because of lack of statistical
power rather than because of substantial reasons).

Table 3.1 suggests that, on average, around 50% of the overall association between
education and trust is direct and around 50% is indirect, and is due to the greater social
status and cognitive abilities that better educated individuals possess. However, Table
3.1 indicates that countries vary widely in the relative contribution of social stratification,
cognitive mechanisms and direct educational effects in shaping the overall strength of
the association between education and generalised trust. For example, in Japan, Spain
and Finland indirect mechanisms account for approximately only a quarter of total
association between education and trust. Table 3.1 indicates that in Sweden, Norway and
France more than 60% of the observed total association between education and trust can
be attributed to indirect mechanisms.

Results presented in columns 3 to 5 in Table 3.1 allow to decompose the total indirect
association between education and trust into its three key components: through income,
occupational prestige and cognitive abilities. These results can be used to evaluate the
relative importance of social stratification and cognitive mechanisms in shaping the
association between education and trust. On average, across countries in our sample,
occupational standing, as measured by occupational prestige scores, appears to be the
strongest mediator of educational with an average estimated effect of 0.055. The
average mediating effect of literacy ability is lower, with an estimated average effect of
0.037 and in countries like Australia, Canada, Ireland, Netherlands, New Zealand and the
United Kingdom the literacy ability appears to be as important as occupational prestige.
Income is the weakest channel according to estimates presented in Table 3.1 through
which education is associated with trust: on average across the 29 countries in our
sample the effect is quantitatively small (0.014) and is not statistically significant at
conventional levels (p<0.05). The last 3 columns presented in Table 3.1 illustrate the
strength of the direct association between income, occupational prestige and literacy
ability and trust. Results reveal that occupational prestige is, on average, the factor that
is most strongly associated with trust, followed by literacy ability and income.

These results indicate that education is positively associated with generalised trust both
directly and indirectly through social stratification and cognitive mechanisms and reveal
large differences across countries both in the overall strength of the association between
education and trust and in the relative importance of direct and indirect mechanisms. We
turn to estimating multilevel SEM models as a way to more formally test if estimated
associations differ across countries, and, in particular, if cognitive mechanisms play a
different role in shaping generalised trust in countries characterised by greater birthplace
diversity and income inequality.
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Table 3.1. The relationship between education and generalised trust: Country specific path model

coefficients.

Education Indirect effects of education through Direct effects on trust
Countries Total

Total Direct In d?::ct Income Prestige Ability Income Prestige Ability

Australia 0.285 0.163 0.122 0.009 0.061 0.053 0.021 0.098 0.097
(0.032) (0.028) (0.016) (0.011) (0.013) (0.013) (0.027) (0.022) (0.023)

Austria 0.279 0.143 0.136 -0.017 0.075 0.079 -0.049 0.123 0.151
(0.041) (0.034) (0.023) (0.009) (0.019) (0.015) (0.025) (0.031) (0.029)

Belgium 0.305 0.183 0.122 0.028 0.063 0.031 0.058 0.097 0.059
(0.031) (0.025) (0.019) (0.010) (0.015) (0.015) (0.021) (0.022) (0.027)

Canada 0.177 0.081 0.096 0.006 0.045 0.046 0.023 0.111 0.091
(0.032) (0.029) (0.013) (0.006) (0.011) (0.011) (0.024) (0.025) (0.023)

Chile 0.111 0.047 0.064 0.004 0.081 -0.021 0.008 0.149 -0.033
(0.057) (0.046) (0.033) (0.028) (0.024) (0.024) (0.060) (0.041) (0.038)

Czech Republic 0.181 0.131 0.050 -0.010 0.032 0.028 -0.022 0.051 0.059
(0.041) (0.034) (0.023) (0.011) (0.017) (0.016) (0.025) (0.027) (0.034)

Denmark 0.389 0.168 0.221 0.036 0.109 0.076 0.088 0.157 0.148
(0.034) (0.028) (0.019) (0.010) (0.015) (0.013) (0.025) (0.021) (0.026)

Estonia 0.170 0.093 0.077 0.013 0.044 0.019 0.045 0.078 0.046
(0.022) (0.018) (0.012) (0.005) (0.010) (0.008) (0.016) (0.017) (0.020)

Finland 0.236 0.171 0.065 0.014 0.054 -0.004 0.036 0.101 -0.009
(0.029) (0.024) (0.017) (0.009) (0.014) (0.012) (0.022) (0.026) (0.028)

France 0.182 0.070 0.112 0.023 0.053 0.036 0.067 0.106 0.065
(0.031) (0.024) (0.019) (0.011) (0.013) (0.017) (0.032) (0.025) (0.030)

Germany 0.289 0.122 0.167 0.012 0.094 0.061 0.024 0.124 0.101
(0.036) (0.028) (0.022) (0.013) (0.019) (0.015) (0.025) (0.024) (0.025)

Greece 0.137 0.084 0.053 -0.029 0.064 0.018 -0.071 0.096 0.052
(0.052) (0.039) (0.034) (0.016) (0.026) (0.015) (0.040) (0.038) (0.042)

Ireland 0.178 0.124 0.054 0.005 0.021 0.028 0.013 0.047 0.064
(0.030) (0.026) (0.015) (0.009) (0.010) (0.013) (0.024) (0.023) (0.030)

lsrael 0.204 0.074 0.130 0.036 0.047 0.046 0.094 0.077 0.079
(0.045) (0.038) (0.024) (0.015) (0.020) (0.018) (0.038) (0.032) (0.032)

ltaly 0.126 0.067 0.059 0.015 0.019 0.025 0.082 0.043 0.074
(0.030) (0.025) (0.016) (0.006) (0.013) (0.011) (0.028) (0.030) (0.034)

Japan 0.182 0.137 0.045 0.013 0.016 0.017 0.035 0.032 0.034
(0.028) (0.024) (0.014) (0.007) (0.010) (0.012) (0.018) (0.019) (0.025)

Lithuania 0.187 0.075 0.112 0.038 0.046 0.028 0.077 0.056 0.059
(0.048) (0.039) (0.028) (0.016) (0.023) (0.017) (0.032) (0.028) (0.036)

Netherlands 0.337 0.171 0.166 0.001 0.055 0.110 0.002 0.086 0.195
(0.044) (0.037) (0.023) (0.013) (0.016) (0.021) (0.036) (0.025) (0.039)

New Zealand 0.222 0.094 0.128 0.004 0.044 0.080 0.011 0.076 0.150
(0.035) (0.031) (0.017) (0.011) (0.015) (0.016) (0.033) (0.026) (0.029)

Norway 0.384 0.143 0.241 0.017 0.125 0.099 0.035 0.189 0.180
(0.042) (0.035) (0.023) (0.013) (0.019) (0.017) (0.027) (0.028) (0.030)

Poland 0.135 0.034 0.101 0.016 0.058 0.028 0.035 0.090 0.060
(0.036) (0.029) (0.022) (0.012) (0.017) (0.014) (0.027) (0.026) (0.031)

Singapore 0.000 0.025 -0.025 0.029 0.008 -0.062 0.047 0.012 -0.068
(0.039) (0.030) (0.025) (0.023) (0.021) (0.022) (0.037) (0.031) (0.024)

Slovak Republic 0.107 0.077 0.030 0.023 0.016 -0.009 0.052 0.024 -0.019
(0.053) (0.042) (0.032) (0.017) (0.023) (0.021) (0.039) (0.036) (0.043)

Slovenia 0.353 0.070 0.283 0.061 0.132 0.090 0.066 0.118 0.105
(0.060) (0.047) (0.037) (0.026) (0.033) (0.024) (0.028) (0.030) (0.028)

South Korea 0.102 0.066 0.036 0.014 0.020 0.002 0.038 0.043 0.005
(0.022) (0.018) (0.012) (0.006) (0.008) (0.009) (0.017) (0.016) (0.021)

Spain 0.186 0.137 0.049 0.030 0.035 -0.016 0.082 0.064 -0.039
(0.030) (0.024) (0.018) (0.010) (0.013) (0.013) (0.028) (0.024) (0.032)

Sweden 0.277 0.085 0.192 0.024 0.090 0.077 0.066 0.135 0.142
(0.045) (0.037) (0.026) (0.012) (0.025) (0.020) (0.033) (0.038) (0.037)

United Kingdom 0.260 0.172 0.088 -0.001 0.038 0.051 -0.003 0.065 0.104
(0.033) (0.029) (0.016) (0.010) (0.014) (0.013) (0.025) (0.024) (0.026)

United States 0.213 0.113 0.100 -0.005 0.056 0.048 -0.012 0.095 0.075
(0.039) (0.032) (0.023) (0.011) (0.019) (0.021) (0.029) (0.031) (0.032)

Average 0.214 0.108 0.106 0.014 0.095 0.037 0.033 0.095 0.075
(0.039) (0.032) (0.022) (0.013) (0.031) (0.016) (0.030) (0.031) (0.032)

Note: p<= 0.05 bolded
Source: OECD Survey of Adult Skills. PIAAC 2012 and 2015 Databases.
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3.2 Multilevel Analysis

We build on results presented in Table 3.1 indicating heterogeneity across countries in
the strength of the association between education and trust by developing multilevel
models. Results presented in Table 3.2 can be used to identify if differences across
countries in levels of birthplace diversity and income inequality explain differences across
countries in mean levels of trust but also, crucially, in the determinants of trust. Table
3.2 reports results when we control for total birthplace diversity (which reflects
differences in the composition of the population between the size of the native born
group and the overall size of the foreign born group).

Model 1 presented in Table 3.2 represents an extension of the simple one level path
model fitted in a multilevel context as described in the Methods section. Within estimates
presented in the context of Table 3.2 can be interpreted as the average estimated
associations at the individual level across the 29 countries in the sample and are
therefore very similar to the average estimates presented in Table 3.1. For instance the
average direct associations between income, occupational prestige and literacy and trust
from the cross-country analysis reported in Table 3.1 were: 0.033, 0.088 and 0.070
respectively while the multilevel SEM models reported in Table 3.2 are 0.032, 0.088 and
0.071 respectively. The average total indirect association between education and trust
estimated in the cross country analysis reported in Table 3.1 is 0.106 while multilevel
model estimates are 0.099.

The advantage of adopting a multilevel SEM (MSEM) framework is that it allows us to
formally test and quantify the variation of estimated coefficients (in the Variance
components section) across countries in our sample. Results reported provide a formal
test confirming the observation arising from estimates reported in Table 3.1 that the
strength of the association between education and trust varies across countries.
Furthermore, results reported in Table 3.2 indicate that the mediated association
between education and trust through income, occupational prestige and literacy differs
across countries and that such variation is both quantitatively important and statistically
significant.

Table 3.2 suggests that literacy was the variable for which there is the largest variation
across countries (SD of 0.063) in how it is related to trust, out of the four key variables
considered in this paper: education, income, occupational prestige and literacy. This
indicates that the role cognitive mechanisms play in explaining individual variations in
generalised trust are highly context dependent. The direct association of education and
trust and the association between occupational prestige and trust also vary considerably
across countries (sd=0.045 and sd=0.043) while the relationship between income and
trust is more homogeneous across countries in our sample (sd=0.034).

These results help to identify which of the mechanisms that are considered important to
build generalised trust are most strongly influenced by the country context in which
individuals live.

The additional feature of the MSEM model estimated in Table 3.2 is that it enables us to
disentangle within and between associations. Table 3.2 indicates how, according to our
model, all but two of the estimated between associations are not statistically significant.
This means that although within countries individuals who went to school for longer, have
a higher income, have more prestigious occupations, report greater generalised trust,
countries where individuals have a higher average incomes do not have higher mean
levels of trust, at the country level an association is found only for literacy levels and
education (although the relationship between education and trust is statistically
significant only at the 10% level and, interestingly it is negative).

The between level association of literacy and trust is not statistically significant once
country level controls are introduced in Model 2, suggesting that the estimated between
level association between literacy and trust mostly reflects the fact that in more
prosperous societies (as indicated by higher per capita GDP) individuals tend to have
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higher mean levels of literacy proﬁciency1 (even when controlling for mean level of
educational attainment) and to report higher levels of generalised trust.

Introducing country level controls in Model 2 has no effect on estimated relationships at
the individual level. However, introducing such controls enables us to explain part of the
country level variation in estimated relationships. A comparison of the variance
components estimated in Model 1 and Model 2 reveals that the country level variation in
overall level of trust is reduced by 10% when we introduce controls for birthplace
diversity, income inequality, level of economic development and crime rates (SD is
reduced from 0.240 to 0.218). Similarly, by introducing these country level controls we
explain 25% of the variation in the education gradient in trust (SD is reduced from 0.045
to 0.034), 12% of the variation in the income gradient (SD is reduced from 0.034 to
0.030), 14% of the variation in the occupational prestige gradient (SD is reduced from
0.043 to 0.037) and 24% of the variation in the literacy gradient (SD is reduced from
0.063 to 0.048). Controlling for country level variables did not explain the variability
across countries in levels of income, occupational prestige and literacy levels.

3.3 Moderation analysis

We present estimates of the moderation analysis that allows us to identify how and to
what extent birthplace diversity and income inequality explain between country
differences in the relationship between literacy abilities and trust in Table 3.2, under the
section “cross level interactions (slope as dependent variables)”. Results indicate that
between country differences in birthplace diversity and income inequality explain
between country differences in the relationship between literacy and trust. More
specifically, results presented in Table 3.2 indicate that birthplace diversity is positively
associated with the slope of literacy on trust while income inequality is negatively
associated with the same slope. In other words, in countries with greater birthplace
diversity the positive association that exists between literacy and trust is stronger. By
contrast, in countries with greater income inequality the positive association that exists
between literacy and trust is weaker.

! Since in these models average educational attainment is introduced as a control this may indicate that on
average, in the sample of countries considered in our analysis, countries with higher per capita GDP tend to
have higher quality schooling, better out-of-school and lifelong learning opportunities.
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Table 3.2. Results of MSEM 1-(1,1,1)-1.

Model 1 Model 2
Within Country Level est se est se
Literacy € | Education 0.512* 0.023 0.512** 0.023
Income & | Education 0.385** 0.024 0.385** 0.024
O.Prestige < | Education 0.573* 0.026 0.573* 0.026
Trust € | Education 0.106 * 0.008 0.106* 0.007
R | Literacy 0.071* 0.012 0.071% 0.010
R | Income 0.032* 0.008 0.032** 0.007
R | O.Prestige 0.088** 0.008 0.089* 0.008
N | NEET -0.099** 0.014 -0.099** 0.014
R | Migrant -0.044* 0.023 -0.045* 0.023
K | AGE 0.055** 0.008 0.055** 0.008
K | FEMALE 0.114* 0.018 0.114* 0.018
K | Parental SES 0.068** 0.006 0.068* 0.006
Between Country Level
Literacy € | Education 0.099 0.134 0.149 0.173
Income< | Education -0.023 0.040 -0.013 0.042
O.Prestige € | Education 0.035 0.070 0.075 0.070
Trust € | Education -0.2141 0.146 -0.2111 0.122
K | Literacy 0.576* 0.210 0.395 0.304
R | Income 0.895 0.999 -0.307 0.755
R | O.Prestige 0.394 0.404 0.256 0.445
R | Diversity -0.019 0.058
K | GINI 0.002 0.065
R | Robbery 0.023 0.039
K | GDP 0.129* 0.049
Cross level interactions (slope as dependent variables)
(Trust € Education) K | Diversity 0.006 0.009
R | GINI -0.004 0.013
K | Robbery 0.017* 0.006
K | GDP 0.021* 0.008
(Trust € Literacy) S | Diversity 0.023** 0.008
K | GINI -0.042* 0.012
< | Robbery 0.001 0.012
KN | GDP -0.001 0.013
(Trust € Income) K | Diversity -0.004 0.005
K | GINI -0.002 0.009
K | Robbery 0.012* 0.006
KN | GDP -0.007 0.009
(Trust € O. Prest.) K | Diversity 0.003 0.010
K | GINI -0.014 0.014
R | Robbery 0.013f 0.008
K | GDP 0.011 0.011
Variance components (in SD)
Trust 0.240 * 0.034 0.218** 0.026
Literacy 0.262 ** 0.060 0.263** 0.059
Income 0.057 * 0.007 0.058* 0.007
0.Prestige 0.115* 0.011 0.115% 0.011
(Trust € Education) 0.045* 0.004 0.034** 0.008
(Trust € Literacy) 0.063* 0.009 0.048* 0.007
(Trust € Income) 0.034** 0.005 0.030** 0.005
(Trust € O. Prest) 0.043* 0.006 0.037* 0.005
Total indirect effect of education on trust
Within Indirect 0.099* 0.010 0.099* 0.009
Between indirect 0.050 0.064 0.051 0.071

Note: * p<= 0.05; ** p<=0.01 t p<= 0.1
Source: OECD Survey of Adult Skills. PIAAC 2012 and 2015 Databases.

Figure 3.1 graphically illustrates how the association between literacy and trust differs
depending on the level of income inequality and birthplace diversity. These results
suggest that the relationship between literacy and trust is particularly strong in countries
where diversity is high, such as Canada, Australia and Singapore (where the diversity
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index takes values greater than 0.30). By contrast, it is positive but weak in countries
with little birthplace diversity, such as Chile, Japan and Poland, where birthplace diversity
is smaller than 0.05. By contrast, the association between literacy and generalised trust
is stronger in countries with relatively equal distributions of income, such as Denmark
(Gini=0.249) and it is weaker in countries with greater income inequality, such as Chile
(Gini=0.465).

Figure 3.1. The size of the indirect effect of education through abilities depending on GINI and
Diversity between.

.05

-.05

Indirect effect of education through literacy
Indirect effect of education through literacy

-.154 -.154

.25 3 .35 4 .45 0 A 2 3 4 5
GINI Diversity

Source: OECD Survey of Adult Skills. PIAAC 2012 and 2015 Databases.

3.4 Limitations

A first limitation of the study is that while the PIAAC survey contains unique comparable
information on the proficiency in information processing skills of the adult population in
29 countries, we were only able to characterise social context through the inclusion of
country level indicators. Research on the association between ethnic/linguistic and
birthplace diversity and generalised trust suggests that what matters the most for the
formation of generalised trust is the micro-context, in other words, individual’s residential
surroundings and neighbourhood (Dinesen and Sgnderskov, 2015). Therefore, the next
challenge for research in this area will be to identify within country differences in the
association between cognitive skills and generalised trust as a function of diversity at a
smaller level of aggregation.

A second limitation of the study is that PIAAC data do not contain detailed information on
the socialisation role education can play but only information that allows us to explore
social sorting and cognitive mechanisms. The socialisation mechanism is therefore
captured in the direct effect of education, together with other mechanisms. For example,
previous research suggests that individuals’ capacity for self-regulation, attitudes towards
risk, self-efficacy and sense of empowerment are important determinants of generalised
trust and civic participation (Bandura, 1993; Benton et al., 2008; OECD, 2010) and that
these factors can be promoted through education (Cunha and Heckman, 2008; OECD,
2015). A fruitful area for research is to move beyond the identification of cognitive
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mechanisms and social sorting mechanisms and detail all the pathways through which
education can influence generalised trust.

Finally, because our data are cross-sectional, we cannot identify how the association
between education and generalised trust evolves, if at all, in response to changing
conditions and, in fact, the causal nature of such association. This study should therefore
be seen as a useful complement to the broad literature on the social returns to
education.
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4 Discussion and implications

Following the work of Alesina and Putnam (Alesina et al., 1999; Putnam, 2007), a wealth
of empirical and theoretical studies have contributed to a growing debate on the
potentially negative effects of diversity on social cohesion, with a particular focus on
ethnic, linguistic or birthplace diversity, as well as income inequality. Such interest
stems, in large part, from the recognition that international migration flows will lead to
increased diversity, affecting also countries and communities with little historical
experience in dealing with migration induced diversity. Furthermore, increased migration
flows are occurring at a time of increasing polarisation of income and economic
resources, potentially leading to cumulative or multiplicative effects.

Empirical estimates on the association between diversity and social cohesion differ
depending on the exact measures of diversity used (ethnic, linguistic or birthplace
diversity; income inequality), the geographical focus of the investigation, and indicators
of social cohesion examined (trust, volunteering, participation in civic activities, voting)
(Schaeffer, 2013). Little attention has so far been paid in the literature on whether, and
to what extent, diversity matters differently for different individuals and to what
mechanisms shape the association between diversity and social cohesion. In particular,
while international migration flows and income polarisation may increase diversity and,
as a result, create more difficult conditions for social cohesion, educational attainment
has been increasing in recent decades (Barro and Lee, 2013; OECD, 2017). Education is
one of the strongest correlates of generalised trust and civic engagement and, as such,
education could counterbalance the potentially negative effect of increased migration
flows and growing inequality on social cohesion (Borgonovi, 2012). However, education
could play a positive role at the population level only if the benefits of education do not
arise from social sorting and social stratification mechanisms but from the sets of skills,
attitudes and dispositions that education brings.

Without the power of rationalisation, in group bias and the stereotyping of out of group
members can lead to feelings of fear, threat and disgust towards out of group members
(Rozin et al., 2009). Stereotyping operates at a subconscious, emotional level, so much
so that individuals are often not aware of their own biases pro/against in group/out group
members (Berreby, 2008). Although the frequency of interactions with out of group
members is an important determinant of stereotype susceptibility (because intense
positive interactions can lead to the broadening of members of the in-group and negative
interactions to even stronger opposition), frequency of interactions is not the only and
indeed the strongest determinant (Leyens, et al., 2000). Moreover, while humans have a
general tendency to self-identify with particular groups and assign positive attributes to
members of such group and negative attributes to out group members, susceptibility to
in grouping varies widely across individuals and social groups (Sapolsky, 2017).

In the paper we examined the association between education and generalised trust and
sought to identify if such association is direct or is mediated by individuals’ social position
and cognitive skills. If social sorting is the main mechanism through which education is
associated with generalised trust, overall increases in educational attainment could not
be expected to counterbalance the potentially negative consequences of adverse social
environments. However, if cognitive mechanisms are the primary source, overall
increases in educational attainment and, in particular, the content of schooling, can be
expected to facilitate social cohesion by promoting higher levels of generalised trust.

Our results suggest that education is strongly associated with generalised trust in
virtually all the 29 countries in our sample, although the relative importance of direct,
social sorting and cognitive mechanisms vary markedly across countries. In particular,
the mediated effect through literacy proficiency appears to be highly context dependent:
the association between literacy skills are generalised trust is stronger in countries with
greater birthplace diversity and weaker in countries with greater income inequality.

While our study is correlational in nature and therefore cannot identify causal relations,
other studies have suggested that education is causally related with civic outcomes (see
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Huang, van den Brink, Groot, 2009 and 2011 for reviews). To the extent that relations
reflect causal mechanisms, our work suggests that education systems can play an
important role in fostering social cohesion, especially when social interactions are
rendered less predictable by the presence of multiple social and cultural groups. Our
results indicate that information processing abilities are a main pathway through which
education systems can do so. These results are in line with previous work suggesting that
education can promote social cohesion by improving individuals’ information processing
abilities and content knowledge (Nie et al., 1996; Hauser, 2000; Denny, 2003; Lauglo
and Oia, 2008; Schoon et al., 2010), skills to interpret political communication (Torney-
Purta et al., 2001), critical thinking and decision making (Verba et al., 1995), and civic
competences (Hoskins et al., 2008).

These findings have important implications for research on social capital and social
cohesion as well as for education policy. First, we do not find an overall negative
association between birthplace diversity, income inequality and generalised trust. This
suggests that individual experiences and other characteristics of the social environment,
matter as much, if not more, to determine differences in levels of generalised trust
across countries. Pessimistic forecasts about the potentially negative social consequences
of international migration need not be realised (Hooghe, Reeskens, Stolle and Trappers,
2009). Secondly, the fact that literacy gradients in generalised trust appear to be steeper
in countries characterised by greater birthplace diversity and lower in countries that are
characterised by income inequality suggests that the relationship is shaped not by
diversity per se, and is consistent with our hypothesis that what matters is primarily the
degree of complexity and uncertainty affecting social interactions. In the presence of
increased birthplace diversity, education and training systems are key to maintain and
promote generalised trust not only directly but also because of their role in promoting
cognitive skills acquisition.
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Annexes

Table Al. Descriptive statistics of trust indicators.

Trust only few people Other people take advantage Combined
mean sd mean sd mean sd
Australia 2.38 1.13 222 1.00 4.60 1.87
Austria 2.20 122 2.16 1.14 4.36 2.07
Belgium 2.30 1.05 2.39 1.03 4.69 1.80
Canada 245 1.17 227 1.03 472 1.89
Chile 2.04 1.13 1.86 1.05 3.90 1.84
Czech Republic 1.98 0.82 1.96 0.76 3.94 1.38
Denmark 3.09 1.26 2.99 1.17 6.09 217
Estonia 2.00 0.92 2.09 0.91 4.09 157
Finland 2.59 1.27 2.94 1.15 5.54 2.03
France 1.90 1.05 2.09 112 3.99 1.80
Germany 2.20 1.04 2.15 0.95 434 1.76
Greece 1.96 0.90 1.83 0.83 3.79 157
Ireland 2.12 1.06 212 1.00 4.25 1.77
Israel 241 1.33 2.26 125 4.67 2.28
Italy 1.86 0.99 1.83 0.96 3.69 1.78
Japan 2.31 1.05 3.00 1.04 5.31 1.68
Lithuania 2.34 1.09 2.04 0.95 437 1.73
Netherlands 2.68 1.15 2.61 1.05 5.29 1.92
New Zealand 245 1.18 231 1.04 476 1.93
Norway 2.74 144 2.70 1.26 5.45 2.37
Poland 2.24 0.96 1.98 0.78 422 151
Singapore 2.38 1.00 222 0.95 4.60 1.64
Slovak Republic 1.94 0.86 1.93 0.87 3.87 1.48
Slovenia 213 0.96 1.89 0.82 4.02 157
South Korea 2.22 0.93 215 0.92 437 1.56
Spain 2.28 117 2.20 1.13 448 1.99
Sweden 2.70 1.29 3.05 1.19 5.76 212
United Kingdom 2.23 1.11 2.15 1.00 4.38 1.84
United States 2.34 1.21 2.07 1.00 4.41 1.91
Total 2.25 1.13 2.23 1.06 4.48 1.88
N 155601 155594 155457

Source: OECD Survey of Adult Skills. PIAAC 2012 and 2015 Databases.
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Table A2. Descriptive statistics of core independent variables.

Education Cognitive ability Occupational prestige Income
mean sd mean sd mean sd mean sd
Australia 14.48 2.68 279.54 51.53 43.81 13.90 3.68 1.35
Austria 12.43 241 267.86 43.98 42.25 11.46 3.90 1.55
Belgium 12.58 2.93 273.73 47.83 43.95 13.79 3.07 1.62
Canada 13.57 2.70 272.85 51.44 45.27 11.97 437 1.19
Chile 11.57 351 215.62 52.78 38.12 13.76 3.89 1.29
Czech Republic 13.27 2.60 272.73 40.92 41.16 12.68 334 1.46
Denmark 12.93 2.65 269.69 48.81 43.80 1459 3.62 1.34
Estonia 12.29 2.72 273.45 44.86 42.74 12.34 3.66 1.55
Finland 12.60 311 285.67 51.88 43.16 11.99 3.24 1.64
France 11.21 3.74 259.44 49.84 40.95 13.58 3.57 112
Germany 13.19 2.66 268.08 47.73 41.73 12.84 347 143
Greece 11.82 3.64 253.08 46.62 41.54 14.20 2.50 1.28
Ireland 14.59 3.36 265.69 48.35 41.54 13.40 3.84 1.55
Israel 13.10 2.88 253.14 57.37 47.11 14.35 3.85 1.38
Italy 10.61 4,01 248.74 44.67 39.34 1321 3.46 1.34
Japan 13.18 2.36 295.72 40.40 41.59 12.77 334 1.85
Lithuania 13.53 241 264.18 41.73 40.82 14.12 333 1.39
Netherlands 13.42 2.72 281.83 49.44 46.07 14.80 3.93 1.29
New Zealand 13.99 2.60 281.37 48.15 45.19 1381 3.96 1.40
Norway 14.39 2.52 279.19 47.76 44.80 13.14 3.52 1.48
Poland 12.75 3.10 263.77 48.68 42.25 13.70 3.16 1.27
Singapore 11.78 3.28 251.57 60.55 45.74 12.93 391 131
Slovak Republic 13.23 2.78 273.38 40.16 41.24 13.17 2.52 0.97
Slovenia 10.43 2.02 253.70 48.83 43.02 13,53 335 1.37
South Korea 12.84 331 268.53 42.01 38.59 13.55 329 1.54
Spain 11.36 3.66 250.15 49.67 38.64 14.48 333 1.56
Sweden 12.34 2.58 278.43 51.57 43.58 13.40 3.83 1.45
United Kingdom 13.13 2.29 273.92 49.34 41.47 14.19 3.64 1.48
United States 13.67 3.05 269.42 50.52 43.85 13.35 3.97 1.33
Total 12.87 3.20 269.26 50.09 42.20 1351 3.65 1.48
N 154133 155991 135764 100125

Source: OECD Survey of Adult Skills. PIAAC 2012 and 2015 Databases.
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Table A3. Descriptive statistics of independent variables.

Female Age NEET Migrant status SES
mean sd mean sd mean sd mean sd mean sd
Australia 0.51 0.50 43.78 11.40 0.19 0.39 0.30 0.46 -0.19 1.16
Austria 0.50 0.50 44.44 11.01 0.19 0.39 0.19 0.39 -0.14 1.06
Belgium 0.49 0.50 45.44 11.15 0.18 0.38 0.07 0.26 -0.39 112
Canada 0.50 0.50 44.68 11.30 0.15 0.36 0.29 0.45 0.07 118
Chile 0.50 0.50 43.05 11.36 0.15 0.36 0.04 0.19 -0.66 114
Czech Republic 0.50 0.50 44.29 11.62 0.23 0.42 0.05 0.22 0.38 0.82
Denmark 0.50 0.50 45.22 11.28 0.14 0.35 0.11 0.32 0.07 117
Estonia 0.53 0.50 44.15 1150 0.18 0.38 0.17 0.38 0.32 115
Finland 0.50 0.50 45.56 11.68 0.16 0.36 0.05 0.22 -0.22 1.08
France 0.51 0.50 44.89 11.35 0.25 0.43 0.14 0.35 -0.45 1.13
Germany 0.50 0.50 44.79 10.87 0.15 0.36 0.17 0.37 0.33 1.02
Greece 0.51 0.50 44.33 11.02 0.42 0.49 0.07 0.25 -0.90 1.04
Ireland 0.51 0.50 42.71 11.08 0.24 0.43 0.19 0.39 -0.52 112
Israel 0.51 0.50 42.69 11.49 0.17 0.38 0.30 0.46 0.18 1.32
Italy 0.51 0.50 4457 11.15 0.34 0.47 0.08 0.26 -1.00 0.89
Japan 0.50 0.50 45.25 11.60 0.19 0.40 0.00 0.04 0.01 111
Lithuania 0.53 0.50 44.86 11.23 0.26 0.44 0.03 0.17 -0.01 131
Netherlands 0.50 0.50 45.06 11.18 0.15 0.36 0.14 0.34 -0.37 113
New Zealand 0.52 0.50 44,57 11.16 0.11 0.31 0.33 0.47 0.03 1.20
Norway 0.49 0.50 44.33 11.28 0.12 0.32 0.14 0.35 0.18 115
Poland 0.51 0.50 43.81 11.80 0.29 0.45 0.00 0.03 -0.16 1.06
Singapore 0.51 0.50 4441 11.09 0.14 0.35 0.32 0.47 -0.81 1.03
Slovak Republic 0.50 0.50 43.61 11.48 0.29 0.46 0.02 0.13 -0.14 0.99
Slovenia 0.49 0.50 44.80 11.38 0.25 0.44 0.14 0.35 -0.33 1.10
South Korea 0.49 0.50 43.69 10.68 0.17 0.38 0.01 0.10 -0.64 1.02
Spain 0.50 0.50 43.96 10.96 0.26 0.44 0.12 0.33 -0.81 0.97
Sweden 0.50 0.50 45.10 11.56 0.12 0.32 0.19 0.39 0.03 122
United Kingdom 0.50 0.50 44.09 11.36 0.18 0.39 0.15 0.36 -0.04 114
United States 0.52 0.50 44.24 11.31 0.16 0.37 0.16 0.37 0.22 115
Total 0.51 0.50 44.42 11.29 0.20 0.40 0.12 0.32 -0.11 117
N 157956 157956 155925 145866 145866

Source: OECD Survey of Adult Skills. PIAAC 2012 and 2015 Databases.
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Table A4. Percent of missing data.

Trust Edu- cation Occup. Income NEET Migrant SES N
prestige status
Australia 1.9 1.9 12.6 40.7 1.6 2.1 15.2 6577
Austria 26 23 10.3 29.3 23 10.5 5.4 4232
Belgium 9.6 9.4 22.2 38.6 9.4 13.6 14.1 4469
Canada 0.3 0.9 10.8 29.3 0.0 6.3 8.7 22063
Chile 0.9 0.5 13.7 51.4 0.5 2.8 11.0 4154
Czech Republic 0.5 0.4 11.8 43.2 0.5 8.4 49 4622
Denmark 1.2 0.5 9.5 26.8 0.6 35 1.8 4396
Estonia 0.9 0.6 9.7 37.3 0.7 14.2 8.1 6258
Finland 0.9 0.0 8.1 26.7 0.1 2.0 2.4 5055
France 2.6 16 12.6 35.6 13 8.7 19.6 6277
Germany 2.1 1.9 8.9 26.7 18 15.2 9.5 4569
Greece 0.2 0.2 254 72.7 0.2 3.0 0.8 5894
Ireland 0.6 0.3 15.6 42.0 0.4 5.0 5.4 7662
Israel 5.3 4.1 21.8 47.6 4.1 17.8 145 4244
Italy 0.9 0.7 20.1 441 0.8 2.6 1.8 5229
Japan 2.0 20 17.2 26.8 2.2 45 85 4182
Lithuania 1.0 0.9 16.2 42.4 0.9 71 25 4095
Netherlands 2.0 19 12.1 29.6 19 6.4 43 4493
New Zealand 18 2.0 104 41.0 18 12.7 14.7 5601
Norway 4.6 4.0 20.3 20.3 4.0 7.7 5.6 4408
Poland 0.2 0.0 18.1 44.6 0.1 4.4 33 4276
Singapore 17 1.6 11.0 33.0 1.6 20.3 31 4151
Slovak Republic 0.8 0.4 17.1 41.9 0.5 6.0 1.7 4886
Slovenia 13 0.8 18.2 51.8 0.9 8.2 5.2 4893
South Korea 0.4 0.2 15.6 30.0 0.4 1.7 1.4 4392
Spain 18 16 15.6 48.2 1.6 33 5.7 4583
Sweden 0.9 0.0 7.0 19.9 0.0 6.9 49 4495
United Kingdom 11 14.9 18.6 35.9 1.2 8.3 16.6 3627
United States 22 14.6 104 329 2.2 6.5 6.6 4173
Total 1.6 24 14.0 36.6 13 7.3 7.7 157956

Note: Female, age and cognitive abilities have no missing data.

Source: OECD Survey of Adult Skills. PIAAC 2012 and 2015 Databases.
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