
ORIGINAL RESEARCH
published: 11 May 2021

doi: 10.3389/fpos.2021.641698

Frontiers in Political Science | www.frontiersin.org 1 May 2021 | Volume 3 | Article 641698

Edited by:

Peter Schmidt,

University of Giessen, Germany

Reviewed by:

Roula Nezi,

University of Surrey, United Kingdom

Eldad Davidov,

University of Cologne, Germany

*Correspondence:

Vera Lomazzi

vera.lomazzi@gesis.org

Specialty section:

This article was submitted to

Methods and Measurement,

a section of the journal

Frontiers in Political Science

Received: 14 December 2020

Accepted: 09 April 2021

Published: 11 May 2021

Citation:

Lomazzi V (2021) Can We Compare

Solidarity Across Europe? What, Why,

When, and How to Assess Exact and

Approximate Equivalence of First- and

Second-Order Factor Models.

Front. Polit. Sci. 3:641698.

doi: 10.3389/fpos.2021.641698

Can We Compare Solidarity Across
Europe? What, Why, When, and How
to Assess Exact and Approximate
Equivalence of First- and
Second-Order Factor Models
Vera Lomazzi*

Data Archive for the Social Sciences, GESIS Leibniz Institute for the Social Sciences, Cologne, Germany

Although measurement invariance is widely considered a precondition for meaningful

cross-sectional comparisons, substantive studies have often neglected evaluating this

assumption, thereby risking drawing conclusions and making theoretical generalizations

based on misleading results. This study offers a theoretical overview of the key issues

concerning the measurement and the comparison of socio-political values and aims

to answer the questions of what must be evaluated, why, when, and how to assess

measurement equivalence. This paper discusses the implications of formative and

reflective approaches to the measurement of socio-political values and introduces

challenges in their comparison across different countries. From this perspective, exact

and approximate approaches to equivalence are described as well as their empirical

translation in statistical techniques, such as the multigroup confirmatory factor analysis

(MGCFA) and the frequentist alignment method. To illustrate the application of these

methods, the study investigates the construct of solidarity as measured by European

Values Study (EVS) and using data collected in 34 countries in the last wave of the

EVS (2017–2020). The concept is captured through a battery of nine items reflecting

three dimensions of solidarity: social, local, and global. Two measurement models are

hypothesized: a first-order factor model, in which the three independent dimensions of

solidarity are correlated, and a second-order factor model, in which solidarity is conceived

according to a hierarchical principle, and the construct of solidarity is reflected in the three

sub-factors. In testing the equivalence of the first-order factor model, the results of the

MGCFA indicated that metric invariance was achieved. The alignment method supported

approximate equivalence only when the model was reduced to two factors, excluding

global solidarity. The second-order factor model fit the data of only seven countries, in

which this model could be used to study solidarity as a second-order concept. However,

the comparison across countries resulted not appropriate at any level of invariance.

Finally, the implications of these results for further substantive research are discussed.
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INTRODUCTION

Solidarity is a crucial concept in the social and political
sciences. It represents both a core societal dimension and
a political goal in local, national, and supranational entities.
The degree of solidarity between individuals and between
communities indicates their cohesiveness. By binding people,
solidarity allows the existence of society itself. Despite its
relevance, solidarity is still a “fuzzy concept” (Rusu, 2012, p.
72) that has been interpreted in a multitude of ways. The first
distinction concerns the focus of solidarity as a societal or an
individual quality. Durkheim (1893) conceptualized solidarity as
a societal characteristic, whereas contemporary scholarship has
often focused on solidarity as an individual quality, referring
to the “willingness to help others or to support the group one
belongs to, without immediately getting something in return” (de
Beer and Koster, 2009, p. 15).

The founding fathers of the European Community made
solidarity a key European value (Stjernø, 2011). They extended
the concept of inter-individual solidarity to relationships between
states. Political observers have argued that the lack of between-
group solidarity threatens democracies because it enables the
rise of ethnic and nationalistic exclusiveness (Wallaschek, 2019).
The economic, political, and social challenges derived from
consequential crises in Europe have attracted the attention of
many political scientists. In particular, the financial crisis in
2008 and the following economic crisis prompted scholars to
investigate the material and economic aspects of solidarity within
societies, focusing on formal and institutionalized solidarity
through welfare systems (Ferrera, 2014; Fernández, 2019) and
between states (Grimmel and Giang, 2017). The refugee crisis
has again challenged European solidarity by questioning shared
responsibility at the macro level, the distribution of asylum
seekers, and individual actions of solidarity (Kalogeraki, 2018;
Lahusen and Theiss, 2019; Maggini and Fernández, 2019). The
COVID-19 crisis is also expected to affect the components of
solidarity (Voicu et al., 2021). In the last decade, in conjunction
with economic and refugee crises, the debate has paid particular
attention to the transnational dimension of solidarity. In the
European context, the focus has been on the relationship
of mutual support between states (i.e., intergovernmental
solidarity), specifically support for countries that were the most
heavily affected by the recession and by the new migration flows.

In addition to the redistributive dimensions of solidarity, such
as institutionalized forms of intragovernmental solidarity and
national welfare systems, micro-level approaches to solidarity
focus on the behavioral and attitudinal dimensions of solidarity.
Studies on acts of solidarity (Kalogeraki, 2018; Lahusen and
Theiss, 2019; Maggini and Fernández, 2019) have tended to focus
on cooperative behaviors or behaviors oriented toward other
individuals and specific social categories that are considered in
need, directly practiced by people, or mediated by organizations
(i.e., civil society organizations, NGOs, volunteer groups,
etc.). While solidarity involves collective responsibilities toward
communities at a more generic level, it might also have delimited
scope toward specific groups and needs (Lahusen and Grasso,
2018; Mishra and Rath, 2020; Voicu et al., 2021). Feelings

of reciprocity, willingness to help, and concern for others’
lives can therefore be addressed to unprivileged members of
society, to people included in one’s close network, as well as to
(imagined) people living further away, as well as to the generic
humankind. So, in this field of research, a key question regards
the beneficiaries of solidarity, specifically, the social groups that
are considered to deserve help and, if so, in which form.

The underlying values of benevolence, altruism and empathy
can take the form of the orientation to help and concern with
the living conditions of people belonging to different social
groups (Abela, 2004; Rusu, 2012). While this value can be
generally considered as a relevant motivator for actual political
and social participation, in broader definitions of socio-political
participation (Harris et al., 2010; Bakker and de Vreese, 2011;
Ekman and Amnå, 2012; Amnå and Ekman, 2014), this form
of solidarity, framed as social concern, is included in political
participation repertoires that go beyond institutionalized forms
of participation. Especially scholars in the field of youth
political participation elaborated broader conceptualizations
of participation and engagement, emphasizing new forms of
engagement that range from food boycotting to online activities,
from recycling to art and other creative actions (Harris et al.,
2010; Ekman and Amnå, 2012; Hooghe et al., 2014; Busse et al.,
2015). These conceptualizations also include elements, like social
concern, which can be considered as “pre-political” or “stand-
by” participation and that can have a substantial relevance for
future political manifest activities. As previous studies disclosed
(Hooghe and Dejaeghere, 2007; Harris et al., 2010; Amnå and
Ekman, 2014; Busse et al., 2015), talking about politics in the
family or with friends as well as being socially concerned may
prepare the field for future actions and represent an unvaluable
component of social and political engagement.

This study focuses on this underlying value orientation of
solidarity, conceptualized as concern for the living conditions
of different groups of people. Although solidarity is relevant
in comparative research, only a few studies have investigated
the extent to which the cross-cultural comparison of this
socio-political value is appropriate (Kankaraš and Moors, 2009).
Testing measurement invariance is considered a precondition
for meaningful cross-cultural comparisons. Although some
approaches have challenged this perspective (Welzel and
Inglehart, 2016; Welzel et al., 2019), the assumption of
comparability needs to be assessed to enable the meaningful
comparison of countries. This comparison is relevant in
ranking countries or evaluating whether solidarity has
increased or decreased over time. Solidarity measurements
are often used in combination with other predictors to explain
other socio-political issues, such as political preferences and
electoral behaviors (Langsæther and Stubager, 2019), anti-
democratic tendencies (Koštál and Klicperová-Baker, 2015),
and Europeanization (Delhey et al., 2014). It is therefore
important to note that to conduct proper comparisons across
countries concerning the effect of this latent variable, it is
necessary to determine that its measurement is equivalent
across them, which means that the respondents belonging
to diverse groups perceive and interpret the items in the
same way.
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Measurement invariance issues are well-known in the survey
methodology literature (Davidov et al., 2014; Davidov et al.,
2018; Cieciuch et al., 2019). Multigroup confirmatory factor
analysis (MGCFA) is commonly used in these analyses. However,
this technique is limited when many groups are involved in
the assessment (Asparouhov and Muthén, 2014; Cieciuch et al.,
2014; Davidov et al., 2018b). The main reason is that MGCFA
builds on the concept of exact equivalence, which imposes
extremely strict requirements that are rarely achievable in dealing
with many countries. In following the approximate approach to
equivalence (Cieciuch et al., 2014), new techniques have been
developed. Among these, alignment optimization, which can be
implemented both in the frequentist and Bayesian frameworks,
is a valuable alternative to MGCFA. However, despite the
flourishing debate about measurement techniques, measurement
equivalence is often neglected in substantive studies.

To answer the questions of what, why, when, and how to
assess the measurement equivalence of socio-political values, this
study aims to offer an overview of the key issues concerning
the measurement and the comparison of social and political
values and attitudes. First, the formative and reflexive approaches
to the measurement of latent concepts and their substantive
implications are discussed. Several structural measurement
models of latent constructs are described, illustrating the
substantive and methodological aspects of first- and second-
order factor models. Second, this study introduces the challenges
of comparing socio-political values across different countries
and provides arguments for the need to assess measurement
invariance as a precondition of meaningful comparisons. The
exact and approximate approaches to the concept of equivalence
are described, as well as their empirical translation in statistical
techniques. Third, the study applies up-to-date techniques to
assess cross-cultural measurement equivalence in both exact
and approximate approaches to the first- and second-order
measurements of solidarity using data collected in 34 countries
from the fifth wave of the European Values Study (EVS, 2017–
2020).

MEASUREMENT AND COMPARISON OF
HUMAN VALUES AND ATTITUDES

Comparative studies in the social and political sciences have
been built on the assumption of comparability, which is often
taken for granted. However, several factors challenge this basic
assumption, which has relevant implications for conclusions
based on comparing results that are not comparable. Challenges
to comparability can be derived from methods as well as cultural
biases (van de Vijver and Tanzer, 2004). For example, in the
local implementation of a cross-national survey programme,
slight differences in the procedure across the participating
countries, such as in the sampling strategies or in data
collection modes, can have consequences for cross-national
measurement comparability (De Beuckelaer and Lievens, 2009;
Hox et al., 2015). In addition to general translation issues, item
interpretations can be culturally different (Braun, 2009; Davidov
and Beuckelaer, 2010), or they can change over time in the

same society. For example, respondents can react differently
to the term “migrant” in a question. Would they interpret the
word to mean migrant workers? Or refugees? Compared with
countries where migration issues are less predominant, both
in reality and in the media debate, interpretation as well as
the attribution of meaning can differ among people who are
particularly affected by the refugee crisis or by migration flows
in general. In addition, well-known phenomena in the survey
methodology, such as social desirability and acquiescence, can
also vary according to cultural context (van de Vijver and Tanzer,
2004; Heath et al., 2009; van Vlimmeren et al., 2016). Therefore,
the assumption of comparability needs to be assessed to compare
country means appropriately. Otherwise, conclusions may be
drawn from misleading results.

Measurement Approaches
This study focuses on the underlying value of solidarity,
expressed as social concern. This implies all the challenges that
values researchers face in the definition and in the measurement
of values (Halman, 1995). Because of the nature of values, which
are not directly observable, scholars found hard to provide
a common definition of “values” and speculative approaches
are generally used (Halman and de Moor, 1993; Hechter
et al., 1993; Halman, 1995). Empirically, this means that values
cannot be directly measured, and it is necessary resorting to
related concepts like beliefs, opinions, and attitudes that, despite
of being abstract concepts themselves, can be inferred from
indicators (Himmelfarb, 1993). Using these indicators, scholars
can design proxy measure of values by assuming combinatory
or dimensional logics. These two approaches, which build in
different theoretical perspective on measurement, also reflect in
appropriate analytical techniques (For more details on the two
approaches, see Coltman et al., 2008; Sokolov, 2018).

The combinatory logic also referred as formative approach,
relies on theoretically driven assumptions to build composite
indicators. This approach is often used by international
organizations to compute indexes based on official statistics, such
as those provided by the United Nations to measure human
development (UNPD, 2013) or by theOrganization for Economic
Co-operation andDevelopment (OECD) to evaluate institutional
gender equality through the Social Institutions and Gender Index
(Branisa et al., 2014). To measure social solidarity according to
the formative approach, scholars might pick items concerning
different aspects to build an index of solidarity. For example,
based on the scholars’ theoretical paradigm, they could combine
the scores from questions about the concern for people in need,
the willingness to givemoney to support local charities, and active
participation in voluntary activities.

However, regarding the measurement of human values and
attitudes, the use of formative approaches is controversial. As
van Vlimmeren et al. (2016) pointed out, the formative approach
emphasizes the researcher’s point of view and neglects how the
concept is meant by the respondents. How researchers design an
index according to their theoretical approach may not coincide
with the ways in which respondents express their subjective
interpretation of that concept. By following the combinatory
logic, the meaning assigned to the items by respondents and the
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possibility that they could be interpreted differently culturally are
further aspects neglected by formative approach.

Compared with the combinatory logic, the dimensional logic
(also referred as reflexive approach) is a more convincing
approach to measuring human values and attitudes. According
to this reflexive approach, the item responses are considered
expressions of attitude, which reflect an underlying concept
(i.e., value). In contrast to a measurement model based on
the formative approach of combinatory logic, where the latent
construct is designed by the scholar, models developed using
the reflexive approach assume that the latent construct exists
independently in the measurement model defined by the
researcher. Following this perspective, the construct of social
solidarity as social concern exists regardless if the items ask
about concern about the living conditions of unemployed; of
poor people; sick; people with disabilities; family with economic
difficulties, and so on. By exploring the respondents’ answers
patterns, scholars can identify the underlying structure of
social solidarity.

Furthermore, the direction of causality is from the latent
variable (i.e., construct) to the items. This has important
implications because it means that variations in the item
measures do not affect the latent construct. In the formative
approach, the direction of causality is opposite, in which changes
in the item measures affect the latent construct. A main
consequence of the formative approach is that the construct
is defined by the items selected, which are therefore not
interchangeable, and the addition or removal of items from
the model would change the latent construct. However, in
the reflective approach, the items are expressions of the latent
construct because they belong to the same domain and therefore
can be interchangeable; moreover, different items that reflect the
same construct can be added (Coltman et al., 2008).

Because of these theoretical considerations, the reflexive
approach appears more appropriate to define a measurement
model of human values and attitudes, as in the case of solidarity.
The construct of solidarity is defined as the interdependence of
individuals in a society, which allows them to feel that they can
enhance the lives of others. This construct could be manifested in
several items that are interchangeable without affecting the latent
construct (for example, listing items regarding the orientation to
helping or concern about the elderly, unemployed, sick, disabled,
poor, etc.).

Latent constructs of human values and attitudes can be
reflected in different measurement model structures (see Brown,
2015 for a detailed overview). The simplest case is a first-order
model, in which one latent construct (i.e., social solidarity) is
reflected in a certain number of items (i.e., concern for the
living conditions of unemployed; of poor people; of people
with disabilities)

A first-order factor model could also consist of more than one
latent construct, which are intercorrelated. For example, three
dimensions of solidarity (i.e., social solidarity, local solidarity,
global solidarity) are reflected in a certain number of items and
are mutually related.

However, higher-order latent variables can also exist. For
example, in second-order factor models, second-order concepts

are represented according to a hierarchical structure. Following
the logic of first-order models, second-order models consist of
the reflective relations between first-order factors and a second-
order factor. In the example of the construct of solidarity, a
second-order factor model would mean that the second-order
latent concept of solidarity is reflected in three dimensions
(i.e., local, global, and social solidarity). In turn, each one of
these dimensions is reflected in a certain number of items
(i.e., for social solidarity: concern for the living conditions of
unemployed; of poor people; of people with disabilities).

Although the differences between these hypothesized
measurement models have theoretical implications, it is
necessary to note that second-order factor models are possible
only when at least three sub-dimensions are available, similar to
the simplest first-order model, which requires at least three items
to be identified (Bollen, 2002; Brown, 2015).

This overview of approaches to the measurement of
human values and attitudes and the possible measurement
model structures is relevant for pursuing consistency in the
methods used in analyses. The assumption of the reflective
approach justifies the use of methods and techniques based on
factorial and dimensional logic, which is less appropriate for
measurements developed by combinatory logic. Furthermore,
the different structures in the measurement model imply the
accurate adaption of the techniques used to assess measurement
equivalence. In higher-order models, it is necessary to take into
account the hierarchical structure between latent constructs.

Approaches to Measurement Equivalence
Measurement invariance issues are well-known in the survey
methodology literature. Despite the awareness on comparability
challenges is becoming always more widespread also beyond the
field of methodologists, scholars as Welzel and Inglehart (2016)
and Welzel et al. (2019) argued that the issue of measurement
equivalence is overrated, and the convergence with external
criteria is enough to validate a measure and use it at the
aggregate level to compare countries. However, these claims
are not convincing and their arguments, which seem to be
built on equating measurement equivalence issues with one
of the analytical techniques used for its assessment (MGCFA),
have been refuted mathematically and statistically by rigorous
research that shows flaws in the comparability of their measure of
emancipative values as well as in the quality of the measurement,
which neglects measurement errors (Alemán and Woods, 2016;
van Vlimmeren et al., 2016; Sokolov, 2018; Meuleman, 2019).

Scholars who apply dimensional logic to the measurement of
attitudes and values underlined, instead, the need for equivalence
assessment to enable meaningful comparisons (Davidov et al.,
2014, 2018b; Cieciuch et al., 2019). However, among scholars who
have used the reflective approach, a recent debate challenged the
concept of equivalence itself.

Most of the techniques used to assess measurement
invariance, such as latent class modeling (Kankaraš and
Moors, 2009; Rudnev, 2018), item response theory (Raju
et al., 2002; Millsap, 2010), and multigroup confirmatory
factor analysis, are based on the concept of exact equivalence.
According to this concept, to meaningfully compare groups and
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test general theories, the instruments used must be exactly the
same. In other words, the measurement model must present
the same configuration, factor loadings, and intercepts across
groups. Using solidarity as example, this means that respondents
belonging to different groups not only display the same construct
configuration, meaning that they intend the concept in the
same way (configural invariance), but they also use the same
metric to measure solidarity (metric invariance), and the levels
of the underlying items (intercepts) are equal in both groups
(scalar invariance).

However, the exact approach to equivalence is problematic,
especially if dealing with many groups. In these cases, the
assessment of measurement invariance often fails (Davidov et al.,
2008, 2014) because researchers must deal with two opposite
threats. On one hand, the approach has strict requirements to
fulfill. On the other hand, the greater the number of groups
included in the analysis, the greater the risk of violating
invariance. In describing this condition, van de Schoot et al.
(2013) used the image of “Scylla and Charybdis” to indicate
the two threats: by imposing exact equivalence, the results will
most likely suggest the rejection of comparability; by neglecting
the assessment, the comparison will be meaningless. In line
with this concern, the concept of “approximate equivalence,”
which was introduced by Muthén and Asparouhov (2013),
appears to be the most feasible way to deal with these two
threats. In contrast to the exact approach, which requires “exact
equivalence” between parameters, “approximate equivalence”
includes cultural variability and uncertainty in assessments
(Muthén and Asparouhov, 2013; van de Schoot et al., 2013).

This conceptual approach to equivalence has been applied
in the development of new empirical techniques. The Bayesian
framework, which allows researchers to introduce existing
knowledge into their analyses, represents one of the most natural
contexts for the development of the assessment of equivalence.
In this framework, it is possible to include the variability of
parameters and the amount of uncertainty as priors (Cieciuch
et al., 2014). In addition to studies that have compared the exact
and approximate approaches to solving issues concerning cross-
national comparisons in dealing with many groups (Cieciuch
et al., 2014; Davidov et al., 2015; Zercher et al., 2015), the Bayesian
techniques have also been applied to longitudinal studies using
panel data (Seddig and Leitgöb, 2018).

However, approximate equivalence can also be investigated
using the frequentist approach. The alignment optimization,
which is also applicable in the Bayesian framework, has been
proposed as a convenient alternative to MGCFA (Asparouhov
and Muthén, 2014; Kline, 2015). Its application in real-data
studies (Flake and McCoach, 2018; Lomazzi, 2018; Lomazzi and
Seddig, 2020) demonstrated that it is a promising technique
for scholars who aim to adopt approximate equivalence while
retaining the frequentist approach.

Despite the flourishing debate regarding methods,
measurement equivalence has often been neglected in substantive
studies. The current study aims to assess the cross-sectional
equivalence of the measurement of solidarity by adopting a
frequentist approach. For this purpose, the paper illustrates the
use ofMGCFA, considering first-order and second-order models,

as well as alignment optimization, to discuss the implications of
using exact or approximate approaches.

METHODS FOR ASSESSING
MEASUREMENT EQUIVALENCE

The comparative study of solidarity across countries could be
conducted with other analytical frameworks like, for example,
classification-based approaches. The hierarchical latent class
analysis could serve for this purpose. However, the challenges
to comparability are not solved automatically, and scholars have
to consider equivalence issues with this technique as well. The
analytical strategy to perform hierarchical latent class analysis
taking into account measurement invariance requirements has
been discussed in previous literature (Kankaraš and Moors,
2009; Rudnev, 2018). This study adopts factorial models to
measure solidarity and focuses on the frequentist approach to
assessing measurement equivalence. In particular, it examines
multigroup confirmatory factor analysis (MGCFA), which is the
most frequently used technique in this field (Davidov et al., 2015),
and the alignment method, which is its promising alternative.

Multigroup Confirmatory Factor Analysis
(MGCFA)
In testing measurement equivalence using MGCFA (Jöreskog,
1971; Brown, 2015), invariance is assessed through a hierarchical
approach. Theoretically, many levels of invariance are possible
(Horn and Mcardle, 1992). However, the sociological and
psychological empirical literature refers mainly to three levels
of measurement invariance: configural, metric, and scalar
(Steenkamp and Baumgartner, 1998; Davidov, 2010). Configural
invariance refers to the structural pattern of latent variables
and observed indicators, which must be the same in each
group. Metric invariance requires that, in addition to the
same configural structure, the factor loadings are the same
across groups. Achieving this level of invariance is necessary
to compare factor variances, covariances, and unstandardized
regression coefficients across groups. Comparing factor means
across groups is meaningful only when scalar invariance is
additionally achieved. In this case, the most restrictive invariance
is determined, and intercepts are also constrained to be equal.

Therefore, the assessment consists of the following sequence
of steps. First, it is necessary to identify a measurement model
that fits the data in each group. In addition to the model fit, other
requirements need to be fulfilled at the group level: the factor
loadings must be substantial (e.g., >0.30), and the correlations
among factors should be smaller than one. This preliminary
step concerns the evaluation of the hypothesized model, which
is suggested by the results of an exploratory factor analysis
and running a confirmatory factor analysis group by group. A
common practice in assessment is to proceed according to a
bottom-up strategy. This means starting with a less demanding
level of restrictions (i.e., configural model) to arrive at the most
restricted level (i.e., scalar model). Chi-square-based, goodness-
of-fit measures are used to evaluate the model to determine
whether the model fits the data well enough or whether it
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must be rejected (Hu and Bentler, 1999; West et al., 2012). The
most frequently used measures of model fit are the comparative
fit index (CFI), the root mean square error of approximation
(RMSEA), and the standardized root mean residual (SRMR). A
model is considered acceptable when the CFI value is higher
than 0.90 and the RMSEA and SRMR values are lower than
0.08. However, in assessing invariance, the evaluation should
not be limited to a single model, but it should also consider
the degree of the worsening of the model fit from the previous
model assessed. For this purpose, Chen (2007) suggested cut-
off criteria for the change in model fit from the previous model
sample size. When n > 300, invariance is evaluated considering
the following recommended criteria: 1CHI < 0.01; 1RMSEA
< 0.015; 1SRMR < 0.03. If moving from a level of invariance
to the next level worsens the model fit too much, it is possible
to test for partial invariance (Byrne et al., 1989; Steenkamp and
Baumgartner, 1998). Informed by the analysis of themodification
indexes or the residual information provided in the results
of a SEM analysis, specific factor loadings or intercepts can
be released by the constraint of imposed equality and freely
estimated. However, at least two parameters must be held equal
across groups.

Even if it is considered acceptable, partial invariance is
controversial. Achieving partial invariance might require a long
and tedious procedure for the identification of the parameters to
be released. Furthermore, although in some cases detecting the
parameter is self-evident because a limited number of parameters
with outstanding modification indexes is reported, in other cases
it can be complicated to identify which parameter to free. The
approach that is usually followed is to assess several parallel
models to determine which model would be the best compromise
between parsimony and model fit. In the most challenging cases,
the expertise of the analyst is the only way to navigate this process.

The acceptance of partial invariance when a large number
of parameters is released is still object of discussion in the
empirical literature. While some authors raised doubts about
the effective invariance of the model when many modifications
are required to obtain an acceptable model fit (Asparouhov and
Muthén, 2014; Lomazzi, 2018; Marsh et al., 2018). Pokropek et al.
(2019), conducted a large simulation study that demonstrates
that partial invariance model provides reliable results even when
the majority of the parameters are not imposed to be equal
as (if not better, under certain conditions) than approximate
equivalence solutions. While most of the social and political
science literature on equivalence assessment refers to first-order
factor models, MGCFA can be used to assess the invariance
of higher-order factor models. This type of structure is less
common in these disciplines than in others, such as psychology,
where second- or higher-order factor models are often used to
validate measurement instruments. The application of MGCFA
in the context of the second-order factor model follows the
same logic as in first-order model assessment, but it requires
further attention and a stepwise procedure (Chen et al., 2005;
Rudnev et al., 2018). The assessment of the equivalence of the
first-order part of the model is conditional for assessing the
invariance of the second-order factor model. This means that
the configural and metric invariance in the first-order model

is a prerequisite for the metric invariance in the second-order
factor model. Similarly, it is necessary to achieve scalar invariance
in the first-order model before testing scalar equivalence in the
higher-order factor model.

Although the general procedure is the same as in the first-
order MGCFA model, the model identification requires special
attention. Rudnev et al. (2018) argued that, for the purpose
of equivalence testing, the most appropriate method for model
identification is to fix one factor loading per factor to 1. This
parameter represents the “marker indicator” and needs to be
selected carefully. By fixing the marker indicators to 1 for each
factor, it is assumed they are equal across groups. For this reason,
it is important to select marker indicators that are the most
invariant and avoid parameters that display large modification
indexes. To identify the means structure, one indicator intercept
per first factor is fixed to 0. This reduces the risk of the incorrect
detection of invariance levels and helps researchers to interpret
the model clearly. The identification of the second-order part of
the model follows the same logic, and the loading of one of the
first-order factors is fixed to 1 so that the other can be estimated.
To identify the mean structure of the second-order factor, the
means in one group can be fixed to 0.

When the model is identified, the testing procedure follows a
bottom-up approach. The first step consists of the assessment of
the model country by country (CFA) and implies the exclusion
of groups for which the model does not fit the data. Second, it is
necessary to assess the configural model of the first-order factor
model. Third, metric invariance in the first- and second-order
factor models is assessed. Finally, if all the previous models are
equivalent, scalar invariance is assessed for the first- and then for
the second-order factor models. The same criteria are adopted in
the evaluations of the first- and second-order factor models to
determine their fit (Chen et al., 2005; Chen, 2007; Rudnev et al.,
2018).

Alignment
The exact approach to equivalence entails strict requirements that
are often difficult to fulfill in dealing with many groups. The
main reason is the increase in variance that each group brings
into the estimation (Davidov et al., 2008, 2014). The consequence
is that in these cases, the assessment of full equivalence via
MGCFA often fails (Cieciuch et al., 2019). Furthermore, a limit of
MGCFA is that because of its strictness, it can lead to discarding
models with factor means that could be comparable. From this
perspective, the recently developed alignment method could be
particularly helpful (Asparouhov and Muthén, 2014).

MGCFA relies on the idea of exact equivalence of parameters
across groups, whereas alignment builds on the assumption that
a certain degree of non-invariance is acceptable and can be
kept at a minimum. According to this perspective, the method
accounts for differences across groups. In the procedure, the
factor means and the variance of the parameters for each
group are estimated by applying a simplicity function, which
serves as the rotation criteria in the exploratory factor analysis,
to identify the most invariant pattern. The technique initially
estimates the “model zero,” which is the configural model with
all unconstrained parameters. In the frequentist alignment, the
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maximum likelihood (ML) or maximum likelihood with robust
standard errors (MLR) estimation can be used to freely estimate
the parameters, using factor means fixed at zero and factor
variances fixed at one. This model is the best that can be achieved
with the groups included in the analysis.

The second step in the procedure consists of alignment
optimization. By applying a simplicity function, the amount
of variance is minimized, but the fit remains the same as in
the model zero. The frequentist alignment can be conducted
using the FREE or FIXED estimation methods. The differences
between these two procedures concern the estimation of the first
group factor intercept, which is then used as a reference for
the estimation of the other groups’ parameters. In the FIXED
alignment, the factor mean of the reference group is fixed to
be equal to zero, whereas in the FREE alignment, it is freely
estimated. As Asparouhov and Muthén (2014) demonstrated,
FREE alignment may not be applicable in only two groups and/or
when a high degree of invariance exists.

The developers of the alignment method conducted several
Monte Carlo studies to validate this technique, taking into
account several conditions, such as the estimation method, the
number of groups, and the group sample size (Asparouhov
and Muthén, 2014; Muthén and Asparouhov, 2014). Most
importantly, these investigations provided a limit to the
amount of non-invariance that could be considered acceptable
to maintain the trustworthiness of the alignment results.
Asparouhov and Muthén (2014) stated that non-invariant
parameters up to 25% are still acceptable to consider reliable
the estimated factor means. Furthermore, they recommended
complementing the assessment using Monte Carlo simulations
to validate the alignment results when the amount of non-
invariant parameter is higher than (or close to) 25%. These
conclusions are confirmed by the recent simulation studies
by Flake and McCoach (2018) and Pokropek et al. (2019),
which also pointed out the strengths and limitations of the
alignment method. Particularly, in both these two studies, the
alignment demonstrated a good performance in condition of
small and moderate invariance. The recent work by Pokropek
et al. (2019) is based on a large-scale Monte Carlo simulation
study that investigated under 156 conditions the ability of
models to recover true latent means and path coefficients
between the latent variable and two criterion variables. The
investigation used five different estimation strategies, allowing
the comparison of the performance of exact and approximate
approaches. Whereas, Flake and McCoach (2018) confirmed
that the alignment results can be trusted when the amount of
non-invariance is smaller than 25%, according to Pokropek et al.
(2019) the accuracy of the parameter estimation of the alignment
method is weaker than MGCFA when non-invariance is bigger
than 20%. These recent results ulteriorly reinforce Asparouhov
and Muthén’s recommendation (2014) on performing Monte
Carlo investigations to confirm the accuracy of the alignment
estimation when the amount of non-invariance is higher than
this threshold.

The alignment procedure, initially developed in the context of
the commercial statistical package Mplus (Muthén and Muthén,
1998), can now be performed also in the open-source software
environment of R thanks to the sirt package, which includes

invariance alignment functions (Robitzsch, 2019). Compared
to Mplus, this package uses a slightly different algorithm and
seems to provide slightly different performances according to
the number of groups, the sample sizes, the type of data, and
degree of non-invariance (Pokropek et al., 2020). However,
when evaluating the simulations concerning a cross-national
case with 25 groups, Pokropek et al. (2020) show that the
deviations between the software packages are quite close, while
for different settings, like for example small number of groups,
the algorithm used in the sirt package seems to perform the
alignment better. In addition to carefully read the differences
between the two software packages and the implications for the
analyses (Pokropek et al., 2020; Robitzsch, 2020), R-users could
find helpful the tutorial for measurement invariance by Fischer
and Karl (2019), which also includes invariance alignment.

In this study, all the analyses are carried out using Mplus
version 8.4 (Muthén and Muthén, 1998).

While it does not seem possible to analyze multi-dimensional
construct performing the alignment in R (Fischer and Karl,
2019), Mplus allows for multi-factor alignment models (Flake
and McCoach, 2018) but it is still not possible to estimate cross-
loadings between factors.

Furthermore, the alignment method is usually applied to
first-order factor models. Neither Mplus nor R support the
implementation of this technique in second-order factor models.

To allow for including the approximate approach in the
analysis of higher-order models, a solution could be to replace
the first-order factor part of the second-order factor model with
the alignment solution provided by the alignment method by
first identifying correlated factors to fix the minimum number
of parameters. However, the empirical implementation of this
mixed technique has rarely been considered, and it will not be
explored in this study.

THE CURRENT STUDY

Measurement equivalence is a precondition for running
meaningful substantive comparisons; however, it has rarely been
implemented in comparative social and political studies. As
argued in the previous paragraphs, the issue of equivalence
requires attention beyond methodology research. If scholars
would develop their substantive studies without testing the
assumption of comparability, their conclusions risk being based
on misleading results. The current study therefore aims to
illustrate the application of MGCFA and alignment, which are
two techniques developed in the frequentist approach, to assess
measurement invariance by adopting the exact and approximate
approach to equivalence. For this purpose, this study uses
the measurement of solidarity, a concept that has a crucial
role in many comparative social and political studies, but
whose measurement invariance has rarely been investigated. In
addition to the application of the techniques, the implications for
substantive research are discussed.

Data
The study uses data collected in 34 countries that were included
in the most recent edition of the European Values Study (EVS,
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2017–2020). The total sample size was 56,491 respondents.
Table 1 lists the countries and their sample sizes.

The EVS is a cross-sectional survey that has collected data
on human values every 9 years since 1981 from representative
samples of national populations (EVS, 2017). Among the
several value domains investigated, the questionnaire includes
a battery of nine items covering the concept of solidarity. The
measurement asks the respondents to express the extent to which
they are concerned about the living conditions of a series of
groups, which allows for exploring solidarity as a subjective
predisposition to be interested in others and potentially offer
support to them. The respondents rate their concern from 1 (very
much) to 5 (not at all). Table 2 lists the nine items as presented
in the master questionnaire and the descriptive statistics of
each item.

The measurement of solidarity has also been surveyed in
previous waves of the EVS. Kankaraš and Moors (2009) assessed
the measurement equivalence of the instrument used in the
EVS in 1999 by applying a multigroup latent class factor
approach. According to their study, based on data from 33
countries, measurement equivalence was not achieved, but valid
cross-national comparisons were carried out when country
inequivalences were included in the modeling. To date, Kankaraš
and Moors’ (2009) study is the only one to assess the equivalence
of this survey instrument; more recent data have not been
evaluated, except the validity testing conducted on the Romanian
sample of the EVS in 1999 and 2008 by Rusu (2012).

Analytical Strategy
The strategy applied to assess measurement equivalence followed
a stepwise approach. First, a preliminary exploratory factor
analysis was carried out to identify the general structure of the
measurement model. The results (Tables 3, 4) displayed a three-
factor structure, which confirmed the configuration presented
in previous analyses of the same instrument surveyed in the
EVS in 1999 (Abela, 2004; Rusu, 2012). The structure consisted
of three dimensions that Abela (2004), using previous waves of
EVS, defined as follows: (a) global solidarity (i.e., concern for
humankind, immigrants, and Europeans); (b) local solidarity
(i.e., concern for people living in the neighborhood, region,
and country); and (c) social solidarity (i.e., concern for the
elderly, sick, disabled, and unemployed). This structure allowed
for the application of different approaches to the assessment of
invariance. The classical solution is a model where the three
factors of global, local, and social solidarity are intercorrelated
(i.e., the first-order factor model). However, scholars may
be interested in using a model representing the reflective
relationships between the three factors and the second-order
latent variable (i.e., the second-order factor model). Therefore,
the analytical pathway was branched to consider these two
possibilities: assessing measurement equivalence in the first-
order factor model; and assessing invariance in the second-order
factor model.

First, the first-order factor model was assessed country by
country, which may have led to the exclusion of countries
displaying a poor model fit. Measurement invariance was then
assessed by the MGCFA, adopting a bottom-up strategy. After

assessing configural invariance, factor loadings were constrained
to be equal to assess metric invariance. Finally, the equality of
all intercepts was imposed to assess scalar invariance. If full
invariance was not reachable, the in-depth investigation of the
modification indexes allowed for identifying the parameters to be
released to assess partial invariance.

Regarding the approximate approach to equivalence, the
alignment method was used to assess invariance of the same
first-order factor model across the same group of countries.
Following previous studies in which the variance between groups
was large (Asparouhov and Muthén, 2014; Lomazzi and Seddig,
2020), the study applied FIXED alignment, employed ML and
MLR estimations, and compared the results. Furthermore, if the
amount of non-invariant parameters exceeded 25%, a Monte
Carlo investigation was carried out to confirm the alignment
results (Asparouhov and Muthén, 2014). The results of the
exact and approximate approaches were then compared. If the
results did not show measurement equivalence, possible causes
and alternative solutions were discussed, which may have led
to a reduction of the model, the equivalence of which was
also assessed.

The assessment of the second-order factor model followed
a similar approach. First, the hypothesized second-order factor
model was assessed country by country. This preliminary step
may suggest excluding countries in which the model did not
fit the real data. The analysis of the data collected in the
remaining countries began with the assessment of the configural
invariance model. The following level of equivalence to be
achieved concerned the metric invariance in the first-order factor
part of the model, which is the precondition for assessing the
metric invariance in the second-order factormodel. The next step
considered assessing the scalar invariance in the first-order factor
model and in the second-order factor model.

The assessment of the second-order factormodel has not often
been performed, and themethods applied so far have followed the
exact approach (Chen et al., 2005; Rudnev et al., 2018). Currently,
the implementation of the alignment of this type of model is
not supported by any of the software allowing the alignment
procedure (R/MPlus). In this study, all analyses were carried
out using the software package Mplus Version 8.4 (Muthén and
Muthén, 1998).

RESULTS

The results are presented following the order described in the
analytical strategy.

Exploratory Factor Analysis and
Hypothetical Models
Following the common practice used in the field (Davidov,
2010; Davidov et al., 2014; Brown, 2015; Cieciuch et al., 2019),
an exploratory factor analysis (EFA) was conducted on the
total sample to explore the structure of solidarity construct as
measured by EVS.

In this study, EFA has been performed in the SEM framework
and the factor selection has been guided by the model fit
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TABLE 1 | Sample size by country.

Country (country code as in EVS 2020) Sample size

Albania (8) 1,435

Azerbaijan (31) 1,800

Austria (40) 1,644

Armenia (51) 1,500

Bosnia and Herzegovina (70) 1,724

Bulgaria (100) 1,558

Belarus (112) 1,548

Croatia (191) 1,487

Czechia (203) 1,811

Denmark (208) 3,362

Estonia (233) 1,304

Finland (246) 1,199

France (250) 1,870

Georgia (268) 2,194

Germany (276) 2,170

Hungary (348) 1,514

Iceland (352) 1,624

Italy (380) 2,277

Lithuania (440) 1,448

Montenegro (499) 1,003

Netherlands (528) 2,404

Norway (578) 1,122

Poland (616) 1,352

Portugal (620) 1,215

Romania (642) 1,613

Russia (643) 1,825

Serbia (688) 1,499

Slovakia (703) 1,432

Slovenia (705) 1,075

Spain (724) 1,209

Sweden (752) 1,194

Switzerland (756) 3,174

North Macedonia (807) 1,117

Great Britain (826) 1,788

Total 56,491

comparison of the possible solutions. Goodness of fit statistics
allows understanding whether the parameters in the factor
models assessed can reproduce the sample correlations. Table 3
summarizes the model fit measures of models based from one to
four factors.While themodel with four factors did not converged,
the model with three factors displayed better fit than more
parsimonious models.

The suggested three-factors model (shown in Table 4) is
consistent with previous literature (Abela, 2004) that, using data
from previous edition of EVS, indicated a similar structure.
representing three dimensions of solidarity: global solidarity
(i.e., concern for humankind, immigrants, and Europeans); local
solidarity (i.e., concern for people living in the neighborhood,

TABLE 2 | Items in the EVS Measuring Solidarity (N = 54,072).

To what extent do you feel

concerned about the living

conditions of…

Mean SD % missing

V212 People in your neighborhood 2.70 1.05 0.88

V213 The people of the region you

live in

2.82 1.01 1.06

V214 Your fellow countrymen 2.73 0.99 1.18

V215 Europeans 3.26 1.02 2.00

V216 All humans all over the world 3.06 1.08 2.07

V217 Elderly people 2.01 0.92 0.65

V218 Unemployed people 2.57 1.04 1.02

V219 Immigrants 3.16 1.12 1.70

V220 Sick and disabled people 2.04 0.95 0.85

TABLE 3 | EVS (2017–2020) Measurement of Solidarity: Exploratory Factor

Analysis, Summary of Model Fit Information by Number of Factors Extracted (MLR

estimation; GEOMIN rotation).

Factors χ
2 RMSEA CFI RMSR

1 52772.84 0.186 0.716 0.097

2 30581.9 0.169 0.835 0.056

3 5412.495 0.089 0.971 0.025

4 No convergence

χ
2, chi-square; CFI, comparative fit index; RMSEA, root mean square error of

approximation; SRMR, standardized root mean residual.

TABLE 4 | EVS (2017–2020) Measurement of Solidarity: Exploratory Factor

Analysis, Rotated Loading Matrix (MLR estimation; GEOMIN rotation).

Concern for the living conditions of… Local Global Social

solidarity solidarity solidarity

People in your neighborhood (V212) 0.828* −0.037* 0.008*

The people of the region you live in (V213) 0.992* 0.007* −0.063*

Your fellow countrymen (V214) 0.558* 0.296* 0.108*

Europeans (V215) 0.204* 0.739* −0.017*

All humans all over the world (V216) −0.016* 0.826* 0.125*

Elderly people (V217) −0.004* −0.021* 0.840*

Unemployed people (V218) 0.062* 0.134* 0.596*

Immigrants (V219) 0.017* 0.447* 0.301*

Sick and disabled people (V220) −0.110* 0.001 0.921*

*Significant at 5% level.

region, and country); and social solidarity (i.e., concern for the
elderly, sick, disabled, and unemployed).

These results indicate a three-factor model that represents the
relations between the observed indicators (e.g., concern for the
living conditions of the elderly, sick, disabled, and unemployed)
and the underlying factor (e.g., social solidarity). Furthermore,
the three factors (i.e., social, local, and global solidarity) are
intercorrelated. In addition to the three-factor model with
correlated factors, it would be possible to hypothesize a
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FIGURE 1 | Measurement model of Solidarity: First-order Factor Model with the three Factors of Local, Global, and Social Solidarity. For the full description of the

items, please see the labels in Table 4.

second-order factor model that represents reflective relationships
between the three sub-dimensions of social, local, and global
solidarity and the underlying second-order concept of solidarity.

What does the two models mean for substantive research? In
the first-order factor solution, the model indicates the conceptual
notion that the construct of solidarity is multidimensional;
therefore, researchers need to take into account this configuration
in their substantive analyses. For example, predictor effects as
well as the general mechanisms of social change may differ by
dimension; these differences may be overlooked if researchers
do not account for the multidimensionality of the construct. In
the second-order factor solution, the model assumes that the
distinct sub-dimensions of social, local, and global solidarity
are influenced by the broader concept of solidarity. If testing
this model would yield positive results, it would mean that it is
possible to measure the general concept of solidarity. Successful
results in the measurement invariance assessment, would then
indicate that this second-order construct can be compared
across countries. The assessments of the two models will be
presented separately.

Measurement Equivalence of First-Order
Factor Model of Solidarity
The first-order factor model suggested by the results of the EFA
(see Figure 1) was assessed by confirmatory factor analysis (CFA)
across all countries. The modification indexes suggested adding
several error correlations. The compromise between the most
parsimonious solution and an acceptable model fit resulted in
adding the following error correlations: v213- v212; v214- v212;
v220- v217; v219-v218; v220-v219; v219- v217 (CFI = 0.988,
RMSEA = 0.060, SRMR = 0.022). This baseline model was
then tested country by country to assess whether the baseline

TABLE 5 | EVS (2017–2020) Measurement of Solidarity. First-order Factor Model

with three Factors, MGCFA Model Fit Across 32 Countries (N = 53,673).

Model χ
2 (df) RMSEA CFI SRMR

Configural 4210.642 (576) 0.061 0.979 0.030

Metric 5821.496 (762) 0.063 0.971 0.052

Scalar 18272.591 (948) 0.105 0.900 0.098

Partial scalar (v215,

v217, v212 free)

10834.557 (855) 0.084 0.942 0.078

χ
2, chi-square; df, degrees of freedom; CFI, comparative fit index; RMSEA, root mean

square error of approximation; SRMR, standardized root mean residual.

model was able to fit the data of each country separately. By
observing the fit statistics, the model was rejected for Iceland and
Sweden, which were therefore excluded from further analyses.
The test for measurement invariance included the remaining 32
countries. Table 5 reports the results of MGCFA. The configural
model fit was good, which meant that the measurement structure
was equivalent across countries. The next step was to assess
metric invariance, which also presented good fit measures;
despite a slight worsening compared with the configural model,
the overall fit was still acceptable. However, the assessment of
scalar invariance was unsuccessful. As indicated by previous
literature (Byrne et al., 1989; Steenkamp and Baumgartner, 1998;
Pokropek et al., 2019), partial invariance could offer meaningful
mean comparison. To test for the partial solution, it is possible
to release the constraints if at least two intercepts for each
construct are kept equal (Byrne et al., 1989; Steenkamp and
Baumgartner, 1998; Brown, 2015). In the model of solidarity with
three dimensions reflected by three items, this means that only
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TABLE 6 | EVS (2017–2020) Measurement of Solidarity. First-order Factor Model with three Factors, Noninvariant Parameters in the Alignment Analysis (type = fixed; N =

53673).

Factor loadings Intercepts Factor loadings and intercepts

Estimator Absolute (288) Relative Absolute (288) Relative Absolute (576) Relative

Maximum likelihood (ML) 75 26.0% 139 48.3% 214 37.2%

Robust maximum likelihood (MLR) 59 20.5 % 136 47.2 % 195 33.9 %

one parameter per item could be freely estimated. Following a
systematic review of the modification indexes, which indicate the
reduction of the Chi-square value that could be reached if the
constrained parameter is released, intercepts were sequentially
released to improve the fit. After running alternative models
to evaluate further which solution would offer the best fit,
the equality constraint was released for three intercepts (v215,
v217, v212), one for each construct. However, according to the
common criteria used to interpret the change in model fit (1CFI
< 0.010; 1RMSEA < 0.015 or 1SRMR = 0.030) the model fit
reached was not enough good to be acceptable because the overall
fit worsened too much from the metric model (1CFI = 0.029;
1RMSEA = 0.021; 1SRMR = 0.026). The partial scalar model
was therefore rejected. This means that factor means of solidarity,
intended as a three-dimensional construct, cannot be compared.

However, it is worth to assess equivalence using the alignment
method to consider whether the solution suggested by employing
the approximate equivalence approach goes in the same direction
of that one offered by the exact approach.

Following the approximate approach, the FIXED alignment
was applied. Because there was no substantive reason to guide
the selection of the reference group for the estimation, the Mplus
default command that selects the first group of the list was used.
In this case, Albania was used as the reference group, and its
mean was fixed equal to zero. Table 6 shows the number of
non-invariant parameters in the ML and MLR solutions.

Even if MLR estimation appears to provide better results,
the amount of non-invariant parameter is too large to
consider trustworthy the factor mean comparison. While the
recommended criterion is that the amount of non-invariance
should not exceed 25% (Asparouhov and Muthén, 2014), ML
and MLR solutions present 37.2 and 33.9% of non-invariant
parameters, respectively. Monte Carlo simulations have been
performed to evaluate whether the mean comparison would be
trustworthy despite the high amount of non-invariance. In both
cases, the estimates of the final model were used as starting values
for the simulation study, which was aimed at testing the precision
of the replication of the factor means. The specifications of the
Monte Carlo investigation included a country sample size of
1,500 to simulate the average sample size of the real data collected
from the EVS and the 500 replications of each simulation. The
key issue in the Monte Carlo investigation conducted in the
present study was the replicability of the factor mean ranking. As
suggested by Muthén and Asparouhov (2014, p. 978) to consider
the alignment results trustworthy, the required correlation must
be at least 0.98. The correlation of the generated and estimated
factor means using ML and MRL estimation were extremely

high for the factors reflecting local solidarity (>0.997) and social
solidarity (>0.996) in both the estimations. However, this was
not the case for the factor reflecting global solidarity, where the
correlations are below the cut-off criteria both using ML and
MLR estimators (<0.965).

This result indicates that, with this model configuration,
the factor means cannot be fully compared in a meaningful
way across the 32 countries and suggests that the factor global
solidarity could be the least invariant part of the model.

The results of MGCFA and alignment suggest quite close final
consideration. From the exact equivalence perspective, partial
scalar invariance was not obtained even releasing intercepts,
suggesting that mean comparison could not provide reliable
results. Neither approximate equivalence was not achieved
because of the lack of replicability of the global solidarity factor
estimates. Taking these results altogether, mean comparison
across the full set of countries is discouraged.

The latent concept of solidarity, which was configured as a
first-order factor model of the three correlated dimensions of
social, local, and global solidarity, was not invariant across the 32
countries considered. However, the MGCFA results indicated the
achievement of metric invariance, allowing for the comparison
of factor variances, covariances, and unstandardized regression
coefficients across groups. The results of the approximate
equivalence assessment, which usually offers solutions when the
exact approach fails (Davidov et al., 2008, 2014), suggested that
the model was non-invariant and that factor means could not
be compared.

What could be done at this point? One possibility would be
to reduce the non-invariance by reducing the number of groups
and therefore intensively analyze the modification indexes to
identify the less invariant groups. This would require an extensive
procedure that may not be successful or that would reduce the
number of countries involved in the assessment to those that
were not in the interest of the researchers (Lomazzi, 2018). Cross-
cultural comparisons would then be strongly limited. Another
option would be to reduce the source of variance by reducing
the model. Both MGCFA and alignment results could be used
for diagnostic purposes. In the first case, the in-depth analysis
of the modification indexes could be particularly demanding
when many groups are involved. It would consist of observing
which parameters introduced more variance in the model in each
country. According to this investigation, items v215 (concerned
about the living conditions of Europeans) and v219 (concerned
about the living conditions of immigrants) appeared to be the
most problematic in terms of invariance. In the alignment
method, the analysis of “troublemakers” parameters is generally
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TABLE 7 | EVS (2017–2020) Measurement of Solidarity. First-order Factor Model with two Factors, Alignment Output: Noninvariant Parameters.

Items Intercepts Factor loadings

Local Solidarity Global Solidarity Social Solidarity

People in your neighborhood (V212) 17 9

The people of the region you live in (V213) 14 2

Your fellow countrymen (V214) 17 10

Europeans (V215) 19 5

All humans all over the world (V216) 20 6

Immigrants (V219) 20 10

Elderly people (V217) 8 4

Unemployed people (V218) 16 10

Sick and disabled people (V220) 4 3

more was straightforward than inMGCFA because the alignment
output clearly displays non-invariant parameters among factor
loadings and intercepts by country and this facilitated the analysis
of non-invariant parameters, which are reported in Table 7.

Because invariance at the intercept level affected the
achievement of full equivalence, the number of non-invariant
parameters here was of particular interest. The items belonging
to the factor of global solidarity presented the highest number
of non-invariant intercepts across all countries. This result
was in line with the indication given by the observation of
the modification indexes of the exact approach, which was
described earlier. Unfortunately, the statistical tools used to
assess measurement equivalence are not enough to further
investigate and detect the sources of non-invariance. Statistically,
techniques as multilevel structural equation modeling could be
of help for this additional scope (Davidov et al., 2016; Seddig
and Lomazzi, 2019). For more substantive purposes, techniques
such as those used in the context of cognitive interviews
would be extremely useful (Behr et al., 2017; Meitinger, 2017).
However, the more problematic items (v215 and v219) are also
substantively challenging, and the source of bias could have
been rooted in the different feelings of closeness with Europeans
(v215) and in the interpretation of the word “immigrants” (v219).
Interestingly, difficulties with the item on being concerned about
the living conditions of Europeans was not problematic for
people living in countries that were not European Union (EU)
member states (MS) or that had joined the EU recently. This was
also the case in founding countries, such as Italy and France, and
in other MS, such as Portugal, Denmark, and Austria (details
are provided in Table 8). This result may be related to the
controversial state of transnational solidarity between EUMS and
the rise of anti-Europeanism (Grimmel and Giang, 2017; Ettore
and Adrian, 2019; Reinl, 2020). Even if from another perspective,
the item investigating concern about the living condition of
immigrants could also be differently interpreted cross-culturally.
In reacting to the object “immigrants,” respondents might refer
to the generic concept of immigrant or to the migrant group
that is numerically dominant in their countries (which could
therefore be different according to socio-economic and ethnic
background) or to groups in the immigrant population that were
not comparable, such as migrant workers or refugees (Braun

et al., 2012; Blinder, 2015). While these aspects would require
further investigation in ad hoc studies, such as those based on
cognitive interviews, the current study aimed to propose a viable
solution for comparing solidarity constructs across the countries
included in the fifth wave of the EVS. As the Monte Carlo
investigation anticipated, a large share of the non-invariance
issues seems to derive from the global solidarity factor. So, it
might be possible to assess the measurement equivalence of a
reduced model of solidarity based on only the factors of local and
social solidarity.

Equivalence Testing of the Reduced
First-Order Factor Model
The same strategy that was applied in the equivalence assessment
of the three-factor model was replicated in the model that
was reduced to the two correlated factors of local and social
solidarity (Figure 2). The baseline model reached a good model
fit when three error correlations were added: v213-v212; v214-
v212; v220-v217 (CFI= 0.996, RMSEA= 0.050, SRMR= 0.011).
The baseline model was tested country by country using CFA.
The model did not fit the data on Bosnia Herzegovina and
North Macedonia, which were then excluded from the analysis.
The results of the assessment using MGCFA (see Table 9)
indicated that configural and metric invariance were achieved.
Full scalar invariance could not be reached in the reduced model.
Considering that at least two indicators par constructs must be
held equal (Steenkamp and Baumgartner, 1998; Davidov, 2009),
testing for partial invariance resulted in releasing two intercepts
(one for each construct). The partial scalar model showed a good
fit, but the overall fit deteriorated too much compared with the
metric model (1CFI = 0.022; 1RMSEA = 0.027 1SRMR =

0.08). Thus, the partial scalar model was rejected.
Measurement equivalence was then assessed employing the

FIXED alignment method with ML and MLR estimations
(Table 10).

Compared with the ML solution, the MLR estimation showed
slightly better results (24.2% over 25.5% of non-invariant
parameters). The total amount of non-invariance was below
the cut-off criteria of 25% (Asparouhov and Muthén, 2014).
However, because it was close to the threshold, Monte Carlo
simulations were conducted to confirm the results of the ML
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TABLE 8 | EVS (2017–2020) Measurement of Solidarity. First-order Factor Model: Noninvariant Parameters in the Alignment Analysis (type = fixed; N = 53673).

Country

code

8 31 40 51 70 100 112 191 203 208 233 246 250 268 276 348 380 440 499 528 578 616 620 642 643 688 703 705 724 756 807 826 Tot.

Intercepts

V212 * * * * * * * * * * * * * * * * * 17

V213 * * * * * * * * * * * * * * 14

V214 * * * * * * * * * * * * * * * * * 17

V215 * * * * * * * * * * * * * * * * * * * 19

V216 * * * * * * * * * * * * * * * * * * * * 20

V217 * * * * * * * * 8

V218 * * * * * * * * * * * * * * * * 16

V219 * * * * * * * * * * * * * * * * * * * * 20

V220 * * * * 4

Loadings for F1

V212 * * * * * * * * * 9

V213 * * 2

V214 * * * * * * * * * * 10

Loadings for F2

V215 * * * * * 5

V216 * * * * * * 6

V219 * * * * * * * * * * 10

Loadings for F3

V217 * * * * 4

V218 * * * * * * * * * * 10

V220 * * * 3

Total 12 19 10 5 12 10 11 11 14 15 14 13 9 10 9 8 7 11 4 11 4 10 3 13 7 10 9 11 12 7 10 17 194

Full variable labels list is available in Table 4. Numeric country codes as listed in Table 1.
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FIGURE 2 | Measurement model of Solidarity: First-order Factor Model with the two Factors of Local, and Social Solidarity. For the full description of the items, please

see the labels in Table 4.

TABLE 9 | EVS (2017–2020) Measurement of Solidarity. Reduced First-order

Factor Model: MGCFA Model Fit Across 32 Countries (N = 53650).

Model χ
2 (df) RMSEA CFI SRMR

Configural 646.758 (160) 0.043 0.995 0.011

Metric 1347.318 (284) 0.047 0.989 0.035

Scalar 7332.612 (408) 0.101 0.929 0.066

Partial scalar (v218, v212 free) 3545.671 (346) 0.074 0.967 0.043

χ
2, chi-square; df, degrees of freedom; CFI, comparative fit index; RMSEA, root mean

square error of approximation; SRMR, standardized root mean residual.

and MLR alignment solutions, using the same specification
as in the previous Monte Carlo investigation performed
with the three-factors model. As suggested by Muthén and
Asparouhov (2014, p. 978) to consider the alignment results
trustworthy, the required correlation must be at least 0.98.
The correlation of the generated and estimated factor means
using ML and MRL estimation were extremely high (>0.997)
in both cases, which confirmed the trustworthiness of the
alignment results.

Although the MGCFA results supported only metric
invariance, by applying the concept of approximate equivalence,
the factor means could be compared. As previous empirical
research pointed out (Asparouhov and Muthén, 2014; Flake
and McCoach, 2018; Pokropek et al., 2019), the alignment
results are particularly accurate and can be trusted when the
amount of non-invariance is low or moderate. In this study,
the non-invariance was about 24% and the Monte Carlo
investigation conducted confirmed the accuracy of the latent
mean estimations and country ranking. Therefore, scholars

could compare the factor means of the construct of solidarity,
which was intended as a bidimensional concept of the correlated
dimensions of social and local solidarity, across 32 countries.
However, it is important to note that latent factor means
differ from means computed by raw scores. Although it is
often used, this practice neglects measurement errors and
the accumulation of (not estimated) error terms, which are
instead included in the latent means approach, which provides
a more accurate measurement (Rose et al., 2019). The results
obtained by the two approaches were substantially different.
Table 11 displays the deviations in the country ranking for the
factor of local solidarity and the factor of social solidarity by
using latent means (i.e., the MLR alignment output) and raw
score means. Differences in the ranking were more evident
in the social solidarity factor. While the first parts of the
ranking, which included countries that expressed higher social
solidarity, does not vary much across approaches, the middle
and lowest parts of the ranking showed relevant substantive
discrepancies. If scholars used raw score means without
accounting for measurement errors, Iceland would have been
ranked in 10th place, followed by Serbia, Belarus, Romania, and
Slovenia. However, if the more accurate measurement of latent
means were considered, the order would be different. Iceland
would be in 12th place, and Belarus and Slovenia would show
higher solidarity than Iceland did. Similarly, the comparison
of social solidarity in Austria and Armenia would have been
particularly biased.

The dimension of local solidarity was slightly less affected, but
in this case, the comparison between some countries would yield
distinctive substantive results, especially in the first part of the
ranking, where countries with higher levels of expressed local
solidarity would be displayed in a different order. For example,
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TABLE 10 | EVS (2017–2020) Measurement of Solidarity. Reduced First-order Factor Model, Noninvariant Parameters in the Alignment Analysis (type = fixed; N = 53650).

Factor loadings Intercepts Factor loadings and intercepts

Estimator Absolute (192) Relative Absolute (192) Relative Absolute (384) Relative

Maximum likelihood (ML) 19 9.9% 79 41.1% 98 25.5%

Robust maximum likelihood (MLR) 15 7.8% 78 40.6% 93 24.2%

TABLE 11 | EVS (2017–2020) Measurement of Solidarity. Comparison of Country Ranking (Descending Order of Solidarity) by Latent Factor Means and Raw Score

Means.

Local solidarity Social solidarity

Rank Countries ordered by

factor mean (alignment)

Countries ordered

by raw score mean

Countries ordered by

factor mean (alignment)

Countries ordered

by raw score mean

1 Finland (0.606) Finland (3.142) Netherlands (1.771) Netherlands (2.756)

2 Estonia (0.472) Estonia (3.142) Hungary (1.743) Hungary (2.726)

3 Poland (0.438) Serbia (3.100) Estonia (1.61) Estonia (2.661)

4 Hungary (0.438) Hungary (3.096) Lithuania (1.56) Lithuania (2.603)

5 Serbia (0.431) Great Britain (3.088) Russia (1.372) Russia (2.541)

6 Netherlands (0.407) Poland (3.076) Poland (1.32) Poland (2.495)

7 Belarus (0.398) Belarus (3.073) Finland (1.247) Slovakia (2.439)

8 Russia (0.389) Russia (3.066) Slovakia (1.202) Finland (2.394)

9 France (0.375) Croatia (3.047) Azerbaijan (1.18) Azerbaijan (2.388)

10 Great Britain (0.368) Netherlands (3.031) Belarus (1.131) Iceland (2.369)

11 Croatia (0.357) France (3.028) Slovenia (1.12) Serbia (2.356)

12 Slovenia (0.325) Slovenia (2.977) Iceland (1.112) Belarus (2.348)

13 Romania (0.275) Romania (2.961) Serbia (1.058) Romania (2.337)

14 Iceland (0.242) Slovakia (2.931) Switzerland (1.052) Slovenia (2.315)

15 Slovakia (0.234) Iceland (2.899) Romania (1.03) Switzerland (2.311)

16 Lithuania (0.122) Azerbaijan (2.834) Sweden (0.929) Czechia (2.310)

17 Azerbaijan (0.12) Lithuania (2.820) Italy (0.872) Sweden (2.248)

18 Italy (0.107) Italy (2.806) France (0.816) France (2.214)

19 Sweden (0.038) Albania (2.676) Norway (0.788) Great Britain (2.188)

20 Albania (0) Sweden (2.674) Great Britain (0.740) Italy (2.183)

21 Norway (−0.04) Norway (2.662) Czechia (0.722) Norway (2.164)

22 Denmark (−0.067) Denmark (2.630) Bulgaria (0.712) Bulgaria (2.145)

23 Bulgaria (−0.077) Bulgaria (2.628) Croatia (0.554) Austria (2.033)

24 Switzerland (−0.142) Switzerland (2.580) Spain (0.514) Croatia (2.027)

25 Czechia (−0.164) Czechia (2.564) Montenegro (0.513) Germany (1.964)

26 Portugal (−0.185) Portugal (2.548) Armenia (0.481) Denmark (1.954)

27 Spain (−0.341) Spain (2.415) Austria (0.46) Montenegro (1.939)

28 Germany (−0.469) Germany (2.283) Denmark (0.459) Spain (1.928)

29 Montenegro (−0.567) Montenegro (2.226) Germany (0.403) Portugal (1.915)

30 Georgia (−0.588) Georgia (2.199) Portugal (0.339) Armenia (1.771)

31 Austria (−0.69) Austria (2.109) Albania (0) Albania (1.669)

32 Armenia (−0.938) Armenia (1.891) Georgia (−0.463) Georgia (1.452)

Numbers in brackets indicate the means obtained through the two methods. Latent factor means were estimated in the alignment method using the country as a reference, whose

mean is fixed equal to zero (in this case, Albania). Raw score means were computed using the scores of each item (1–5). In both cases, items were recoded so that higher values

indicated higher solidarity.

the comparison of Poland and Great Britain would have shown
distinctive results if the scholars had used raw score means
instead of latent means, which were included in the estimate of
error terms.

Measurement Equivalence of
Second-Order Factor Model of Solidarity
The next step in the analysis consisted of testing the second-
order factor model of solidarity and its comparability across

Frontiers in Political Science | www.frontiersin.org 15 May 2021 | Volume 3 | Article 641698

https://www.frontiersin.org/journals/political-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/political-science#articles


Lomazzi Can We Compare Solidarity Across Europe?

FIGURE 3 | Measurement model of Solidarity: Second-order Factor Model with the three Factors of Local, Global, and Social Solidarity. For the full description of the

items, please see the labels in Table 4.

countries (Figure 3). The MGCFA results of the first-order
factor model did not encourage optimism, but a different
structure may have led to different results. If invariance were
achieved, it would mean that scholars could compare countries
by using a single latent mean of solidarity, which would ease
the interpretation of substantive results. Additionally, it would
also provide insights into the theoretical conceptualization of
solidarity, which could be considered an overarching construct
reflected in multiple dimensions.

Following the procedure suggested by Rudnev et al. (2018),
one marker indicator for each factor was selected to identify
the model and allow the estimation. By observing the
modification indexes, items displaying the greatest invariance
were selected (v214, v216, and v217). The baseline model
had a poor model fit (CFI = 0.894, RMSEA = 0.114, SRMR
= 0.087). However, when tested country by country, the
second-order factor model fit the data of Bosnia Herzegovina,
Croatia, Estonia, Georgia, Montenegro, Switzerland, and North
Macedonia (Table 12).

Although this result indicated that, in each of these seven
countries, the construct of solidarity responded to a hierarchical
conceptualization, it still does not mean that comparisons of
the level of overall solidarity across these seven countries would
be meaningful. Following the bottom-up strategy of assessing
equivalence (Chen et al., 2005; Rudnev et al., 2018), in the
first step, configural invariance was assessed. The model fit

statistics indicate acceptable fit (CFI = 0.932, RMSEA = 0.
094, SRMR = 0.056). This means that configural invariance
of the second-order factor model of solidarity was achieved
and that the measurement pattern of latent constructs is the
same across these countries. The assessment of metric invariance
in second-order factor models requires two steps: only after
the positive evaluation of metric invariance in the first-order
order part of the model, it is possible to test for the metric
equivalence of the first- and second-order parts together (Rudnev
et al., 2018). Table 13 includes the results of the first step
of the metric equivalence assessment. The model fit statistics
were acceptable (CFI = 0.908, RMSEA = 0. 099, SRMR =

0.090), but the overall model fit worsened too much from the
configural model fit (1CFI= 0.024,1RMSEA= 0. 005,1SRMR
= 0.034). For this reason, the metric invariance of the first-
order part of the model was rejected and the following steps
of the equivalence assessment were not conducted. This means
that, assuming solidarity as a hierarchical concept reflected
in the three dimensions of local, global, and social solidarity,
only a qualitative comparison of the construct of solidarity
across seven countries can be carried out. In other words,
scholars can only observe that the same indicators measure
the same theoretical concept in these seven countries, but
deeper comparisons concerning for example which of these
countries displays higher or lower levels of solidarity cannot be
meaningfully conducted.
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TABLE 12 | Second-order Factor Model, Confirmatory Factor Model Country by

Country.

Chi2 RMSEA CFI SRMR

Albania 474.279 0.108 0.903 0.101

Azerbaijan 725.318 0.120 0.910 0.081

Austria 704.840 0.124 0.895 0.086

Armenia 496.713 0.108 0.851 0.103

Bosnia and Herzegovina 431.227 0.093 0.922 0.100

Bulgaria 505.544 0.107 0.911 0.086

Belarus 552.465 0.112 0.894 0.091

Croatia 318.531 0.085 0.932 0.074

Czechia 950.430 0.138 0.852 0.106

Denmark 2321.651 0.159 0.820 0.109

Estonia 361.499 0.098 0.919 0.097

Finland 599.111 0.133 0.844 0.084

France 1138.709 0.148 0.823 0.121

Georgia 349.443 0.074 0.934 0.064

Germany 925.039 0.124 0.859 0.113

Hungary 497.072 0.107 0.88 0.099

Iceland 896.942 0.142 0.866 0.083

Italy 750.893 0.109 0.900 0.122

Lithuania 806.971 0.141 0.860 0.099

Montenegro 180.395 0.075 0.940 0.064

Netherlands 1199.395 0.135 0.831 0.088

Norway 488.300 0.124 0.862 0.085

Poland 523.457 0.117 0.899 0.101

Portugal 888.188 0.162 0.826 0.147

Romania 774.902 0.131 0.869 0.127

Russia 638.335 0.111 0.890 0.095

Serbia 576.343 0.117 0.898 0.098

Slovakia 1010.803 0.16 0.825 0.147

Slovenia 393.829 0.112 0.869 0.091

Spain 428.232 0.111 0.915 0.111

Sweden 883.854 0.164 0.817 0.102

Switzerland 984.252 0.106 0.901 0.062

North Macedonia 289.539 0.093 0.931 0.055

Great Britain 1117.742 0.15 0.802 0.107

χ
2, chi-square; CFI, comparative fit index; RMSEA, root mean square error of

approximation; SRMR, standardized root mean residual.

TABLE 13 | EVS (2017–2020) Measurement of Solidarity. Second-order Factor

Model: MGCFA Model Fit Across 7 Countries (N = 12003).

Model χ
2 (df) RMSEA CFI SRMR

Configural 2152.889 (168) 0.09 0.937 0.056

Metric invariance of

the first-order

factors

3027.675 (207) 0.096 0.91 0.094

χ
2, chi-square; df, degrees of freedom; CFI, comparative fit index; RMSEA, root mean

square error of approximation; SRMR, standardized root mean residual.

SUMMARY AND DISCUSSION

This study examined relevant aspects of the measurement
and the comparison of socio-political attitudes and values.
It focused on what types of measurement approaches and
models are appropriate in measuring this kind of latent
concept, indicating that the reflexive approach, which implies
factorial modeling, is preferable over combinatory logic to
be able of accounting for the respondent’s perspective (van
Vlimmeren et al., 2016). Following this approach, the study
pointed to substantive differences in the use of first- and
second-order factor models to measure latent constructs. After
reflecting on measuring values and attitudes, the paper discussed
their comparability across different groups and why assessing
measurement equivalence is necessary to achieve meaningful
comparisons. Taking for granted the assumption of comparability
and neglecting that the concept could be measured differently by
the same instrument in different groups would lead to theoretical
generalizations and conclusions based on biased results. The
answer to the question of when assessing invariance is necessary
is straightforward: whenever scholars wish to compare latent
concepts across different groups. The focus of the present study
was on cross-national comparisons, but the arguments presented
would be valid in dealing with longitudinal issues, assessing
invariance across different modes of data collection or sampling
designs, and confronting situations where methodological or
cultural aspects challenge the assumption of comparability
(van de Vijver and Tanzer, 2004).

The study then addressed how to assess measurement
invariance. Two main perspectives in the field of measurement
equivalence were described. In contrast to the exact approach
to equivalence, which is mainly carried out using techniques
such as multigroup confirmatory factor analysis (MGCFA), the
recent approach of approximate equivalence offers solutions to
the limitations of strictness in the exact approach. In dealing with
a large number of groups, one seldom reaches scalar when using
MGCFA (Davidov et al., 2008, 2014). New techniques that were
mainly developed in the Bayesian framework have introduced the
idea that a small amount of non-invariance is acceptable. From
this perspective, the alignment method, which can also be applied
in the frequentist approach, is a viable alternative to MGCFA
when the assessment involves many groups.

To illustrate the empirical application of the described
theoretical answers to the questions of what, why, when, and how
to assess measurement equivalence, the study investigated the
construct of solidarity captured by the last wave of the European
Values Study (EVS, 2017–2020). The concept of solidarity is
measured by the EVS through a battery of nine items reflecting
three dimensions of solidarity: toward people considered in
need (i.e., social solidarity); toward people living close to the
respondent (i.e., local solidarity); and toward people living in
another country, migrants, or humankind in general (i.e., global
solidarity). Two measurement models were hypothesized: a first-
order factor model, in which the three independent dimensions
of solidarity were correlated; and a second-order factor model, in
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TABLE 14 | EVS (2017–2020) Measurement Equivalence of Solidarity. Summary of Results.

Model Method Results Number of countries

First-order factor model with three dimensions (social, local, global solidarity) MGCFA Metric invariant 32 countries

Alignment Non-invariant (global solidarity

factor means not trustworthy)

32 countries

First-order factor model with two dimensions (social, local) MGCFA Metric invariant 32 countries

Alignment Invariant 32 countries

Second-order factor model with three dimensions (social, local, global

solidarity)

MGCFA Configural invariant 7 countries

which solidarity was conceptualized according to a hierarchical
principle. In this case, the construct of solidarity was reflected
in the three sub-factors. Measurement invariance was assessed
in both models and Table 14 reports a summary of the analyses
carried out and results.

The application of MGCFA did not achieve full equivalence
in the first-order factor model. However, the metric model
was acceptable. This result indicates that scholars could use
the first-order factor model, which comprises local, global, and
social solidarity, to compare covariances or unstandardized
regression coefficients across the 32 countries included in the
analysis; however, the model did not fit the data on Iceland and
Sweden. The alignment method was applied to assess whether
the approximate approach could circumvent the problem of
full invariance. However, as other studies have already found
(Davidov et al., 2018a), methods in the approximate approach
“do not do magic” when the differences in measurement
parameters are too relevant. In the present study, the amount of
non-invariance (33.9%) was too large to be considered acceptable
and trust the mean estimation (Asparouhov and Muthén,
2014; Flake and McCoach, 2018; Pokropek et al., 2019). The
Monte Carlo investigation conducted confirmed the rejection of
this model.

The in-depth investigation of the modification indexes and
the alignment results indicated that the two items of concern
for immigrants and Europeans, both of which were in the
dimension of global solidarity, were particularly non-invariant.
In the attempt to find a model that allowed for the cross-
national comparison of solidarity, the first-order model was
reformulated to include only two dimensions (i.e., social and
local solidarity). The reduced model fit the data well, except
for North Macedonia and Bosnia and Herzegovina, which
were then excluded from further analysis. The MGCFA results
indicated the achievement of metric invariance, whereas the
results of the partial scalar model were not optimal. However,
the alignment indicated that the estimated factor means were
trustworthy and the Monte Carlo simulations confirmed the
accuracy in the recovery of means and group ranking, so the
country comparisons were meaningful. However, the results
of the study indicate that attention is needed when the
means are used in further analysis. Scholars often compute
factor means using the raw scores of items. However, this
practice neglects the error terms and provides inaccurate
measurements that, as shown in this study, yield substantive

results that differ from the results of analyses using latent
factor means, which include the estimation of error terms in
the measurement.

In the final step of the analysis, the second-order factor model
was assessed. The hypothesized model fit the data only in a few
countries (i.e., Bosnia Herzegovina, Croatia, Estonia, Georgia,
Montenegro, Switzerland, and North Macedonia). However,
even when the assessment was limited in this subgroup, only
configural invariance was achieved. This result indicated that
comparisons of solidarity assuming a second-order factor model
can be meaningful only if it concerns a qualitative comparison
of the construct of solidarity across the seven countries included
in the analysis, whereas comparison at any other level should
be avoided. However, single-country studies focusing on one
of these seven countries could be conducted using the second-
order model.

Although this study provided a theoretical overview that
supported measurement equivalence testing and showed results
that could be useful in the comparative study of solidarity,
some aspects require further investigation using ad hoc analysis.
Particular attention should be paid to the sources of non-
invariance in the first-order factor model according to three
dimensions (i.e., social, local, and global). The exclusion of
the dimension of global solidarity, which comprised aspects of
solidarity with immigrants and Europeans, was a major loss
because these two aspects are, and will be, particularly interesting
in the context of the crises faced by European countries (Delanty,
2008; Ferrera, 2014; Grimmel and Giang, 2017; Agustín and
Jørgensen, 2018). The use of techniques such as cognitive web
probing could be helpful in determining where the problem
in these items arises (Braun et al., 2012; Meitinger, 2017). The
results might be relevant for fixing the issue in the model
structure, such as introducing a method factor to control for the
invariance in the model or informing the improvement of the
question design.
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