
Chapter 2
Methodology of the Social Cohesion Radar

Abstract The multifaceted conceptual framework of the Social Cohesion Radar
necessitates an elaborated methodological approach. This chapter presents the data
sources and methodology we have used to measure the level and trend of social
cohesion across 34 European Union and OECD member states in four time periods:
Wave 1 (1989–1995), Wave 2 (1996–2003), Wave 3 (2004–2008), and Wave 4
(2009–2012). The Social Cohesion Radar draws exclusively on large-scale inter-
nationally comparative secondary data from high-quality academic and institutional
sources. The operationalization of the nine dimensions follows a reflective mea-
surement approach in expressing each dimension as a latent construct manifested in
interrelated indicators that are interchangeable across time. The resulting country
scores on each dimension are thus factor scores which preclude absolute compar-
isons and allow only relative statements regarding the degree of cohesion. On the
other hand, the computation of the three domain indices and the overall index of
cohesion follows the formative measurement approach; each index is the arithmetic
mean of the respective constituent dimensions. In addition, the chapter introduces
the uniform color-coding scheme that has been used throughout the book to ease
readers in interpreting the results.

Keywords Social cohesion index � Social indicators � Reflective measurement �
Formative measurement � Secondary data analysis

Unlike directly observable characteristics such as, for example, body temperature,
cohesion is not an objective condition that can be easily measured. Accordingly, the
measurement instrument developed for this study is complex. A number of steps are
required to determine even an approximate level of cohesion in a society, expressed
as a score on an overall index.

This chapter outlines the analytic pathway: the selection of countries and time
periods, the data sources, the choice of indicators, and the fundamental principles
behind our calculation method. A data set with the indicators as well as the cal-
culated dimension scores, domain scores, and overall index of social cohesion are
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available for download on www.social-cohesion.net. The website also gives access
to a detailed methodological report on every step in calculating the dimension
values and the overall index of cohesion.

2.1 Countries and Time Periods

Our study looks at the level and trend of social cohesion in 34 countries. They
include the 27 members of the European Union (EU-27) before the accession of
Croatia as well as seven other Western members of the Organization for Economic
Cooperation and Development (OECD): Australia, Canada, Israel, New Zealand,
Norway, Switzerland, and the United States.

These countries have been selected for conceptual and pragmatic reasons. First,
most of them are at a similar stage in their social, political and economic devel-
opment—which is crucial for a meaningful comparison. Second, sufficient data are
available for these countries—which is an unavoidable argument, given the sec-
ondary data analytic design of Bertelsmann Stiftung’s Social Cohesion Radar.
Table 2.1 provides an overview of the countries in the international comparison.

We measure social cohesion over a period of almost 25 years, from 1989 to
2012. This has been a time of considerable global upheaval, including the collapse
of the ‘real socialist’ countries and the expansion of the EU. People’s daily lives
have been revolutionized by new communication technologies and the transition to
a knowledge society (Castells 1998). It has been a period of massive immigration—
in larger numbers than many Western countries had ever experienced before—and
reforms of the welfare state. Today, Western societies are more globally connected
and under greater pressure to change than they were in the “golden age” of the
welfare states, which ended in the 1980s.

Since the fabric of society is unlikely to change from one day to the next, even in
turbulent times, it is more logical to focus on groups of years. Guided by conceptual
as well as pragmatic considerations, we cover four time periods (Table 2.2). They
have been defined in a historically appropriate way, but also with respect to the
availability of data.

The first period starts with the fall of the Berlin Wall and continues through the
terms of office of the first democratically elected governments in the countries of the
former Eastern Bloc. The second encompasses the years in which intense prepa-
rations were underway to expand the European Union—primarily by admitting
most of the post-socialist countries of Central and Eastern Europe. The third period
begins with the year of the major expansion of the EU toward the East and ends in
2008, when the global economic and financial crisis began. The fourth period
begins in the crisis year 2009 and ends in 2012, the last year for which relevant data
were available at the time of preparing the index. Assigning the two crisis years
2008 and 2009 to separate periods is a pragmatic decision; insufficient data are
available for the period 2010–2012, but this problem can be alleviated by including
the year 2009 in the final period of our research.
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2.2 Secondary Data Sources

Bertelsmann Stiftung’s Social Cohesion Radar is exclusively based on secondary
data analysis. This approach re-uses data that have already been gathered by either
the same or other researchers in an attempt to address research questions that can be
very similar to or very different from those for which the data were originally
collected (Smith 2008).

Table 2.2 The four waves of the Social Cohesion Radar

Table 2.1 Studied countries

2.2 Secondary Data Sources 17



This kind of “data recycling” strategy is a double-edged sword. On the one hand,
secondary data analysis enables us to compile the cohesion index from readily
available tried and tested indicators. The project employs representative large-scale
international comparative surveys, expert ratings, and institutional data. The variety
of sources provides an essential balance between subjective and objective assess-
ments of the facets of social cohesion. Given the project’s aim to not only measure
the current level of social cohesion, but to also follow its evolution over time,
secondary data analysis seems the best suited approach. Collection of own, primary,
data at the present moment with the aim to measure the level of cohesion in the past
would merely rely on retrospective accounts of the kind “What was it like 20 years
ago?”. Such questions tend to reveal less about the past than about the present
perspective on the past.

The use of secondary data indisputably presents certain challenges. The first one
is that secondary data are typically obtained from research projects with different
purposes. Consequently, they do not always include indicators that reflect the same
conceptual approach and, thus, do not measure precisely what we intend to mea-
sure. Two other challenges are particularly evident when a study like ours covers a
substantial period of time. Data can often only be drawn from different sources and
are thus comparable only under certain conditions. There are also gaps in the data
for certain countries if—for whatever reason—specific studies were not conducted
at the appropriate time.

Thanks to recent advances in the quantitative social research methods we are able
to deal effectively with these challenges. Statistical methods such as factor analysis
make it possible to capture only that part of the variance of an indicator that is relevant
for measuring the dimension in question. Reflective measurement models, which are
based on factor analysis, enable us to handle the issue with different indicators for the
dimensions across time. Algorithms such as full-information maximum likelihood can
be used to handle missing data based on the available complete data. Contemporary
statistical programs—in our case generally the Mplus software (Muthén and Muthén
1998–2011)—provide us with the necessary estimation techniques. We outline the
methods in a step-by-step guide to the construction of the overall index of social
cohesion; a detailed description of the relevant challenges and their solutions is pro-
vided in a separate methods report (www.social-cohesion.net).

Below is a list of the data sources used for the construction of the Social
Cohesion Radar along with short descriptions.

2.2.1 Survey Data

1. World Values Survey (WVS or WEVS)
The World Values Survey is conducted by an international network of social
scientists. It looks at the values, attitudes, and beliefs of individuals, and their
effects on the economic, social, and political aspects of life. The World Values
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Survey is an offshoot of the European Values Study (EVS, see below). Between
1981 and 2007, the WVS conducted five surveys of representative samples of the
population of more than 90 countries, in cooperation with the EVS (WVS 2009).

2. European Values Study (EVS or WEVS)
The European Values Study is a research initiative of the foundation of the same
name, which focuses on virtually the same issues as the World Values Survey
does (see above). Since 1981, the study has been conducted at nine-year
intervals in a number of European countries; new countries have been added
over time. The fourth wave, in 2008, included 48 countries and regions. This
study, too, surveyed representative samples of the population (EVS 2011).
Because survey items in the WVS and the EVS were so similar, we were able to
use the two sources in combined form (WEVS).

3. Gallup World Poll (GWP)
The Gallup World Poll is prepared and administered by the Gallup organization,
one of the world’s leading market and opinion research institutes. The GWP has
been conducted each year since 2005, in some countries on a quarterly basis. It
surveys representative samples of the population in more than 150 countries on
various political, economic and social issues. Data from the Gallup World Poll
are also an essential component of the Social Progress Report, the Legatum
Prosperity Index, the OECD Better Life Dimensions and the OECD Social
Indicators (GWP 2013).

4. European Social Survey (ESS)
The European Social Survey, an academic project, seeks to identify long-term
changes in the attitudes and behaviors of people in Europe by surveying repre-
sentative samples of the population of 32 countries in Europe and beyond. It was
launched in 2001 by the European Science Foundation and has been imple-
mented every 2 years since then. It records Europeans’ self-descriptions and
gathers data on their perceptions and attitudes, focusing on a variety of topics of
importance to Europe today. Among them are immigration, trust, political ori-
entation, values, subjective well-being, and health (ESS 2012a, b, c, d, e).

5. European Quality of Life Survey (EQLS)
Eurofound’s European Quality of Life Survey examines various aspects of life,
such as income, education, family, health, life satisfaction, and perceived quality
of society. It was first conducted in 2003, and included 28 countries at that time.
Additional surveys followed in 2007 and 2011, once again administered to
representative population samples (EQLS 2006, 2009, 2013).

6. International Social Survey Programme (ISSP)
The International Social Survey Program is a collaborative effort by various
institutions that conduct surveys for the purpose of social science research.
The ISSP was formed through cooperation between what was formerly the
German Center for Survey Research and Methodology (ZUMA) in Mannheim
and the National Opinion Research Center of the University of Chicago. It is an
annual program that adds an international and intercultural dimension (module)
to national surveys in 48 countries. Particularly useful for our purposes is the
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“Social Inequality” module, which was included in 1992, 1999 and 2009 (ISSP
1994, 2002, 2012).

7. International Social Justice Project (ISJP)
The International Social Justice Project is an international research initiative
focusing on social, economic and political aspects of justice. Representative
population samples were first drawn in 1991 from 12 countries; that number
dropped to six in 1996 and declined later on. Due to its limited coverage, we use
the ISJP to supplement the ISSP (ISJP 2002).

8. Eurobarometer (EB)
The Eurobarometer was launched in 1973 by the European Commission and has
been conducted every six months since that time. Representative samples of the
population are drawn in the EU member states. The survey gathers data on
social and political attitudes that are of crucial importance for the European
Union’s strategies and courses of action. Only a few of its questions relate to
cohesion in units smaller than the EU itself, and those are asked only on an
irregular basis. Nevertheless, the Eurobarometer is particularly useful for mea-
suring Dimension 2.1, Identification (EB 2012a, b, c, d, e, f, g, h).

2.2.2 Expert Ratings

9. Shadow economy in OECD countries (S&B)
A study conducted by Schneider and Buehn (2012) sheds light on the role of
the informal economy in the OECD countries. Since national economic data do
not include the informal economy, indicators relating to tax burdens, tax
compliance, unemployment and entrepreneurial freedom are used instead. Data
are available from 1995 to 2010 for a wide range of countries.

10. Index of democracy (VAN)
Vanhanen (2011) has compiled a unique data base on the development of
democracies, made up of annual data from 1810 to 2010. We use the “politi-
cal participation” indicator, which measures participation in elections.

2.2.3 Institutional Data

11. International Crime Victim Survey (ICVS)
The International Crime Victims Survey was implemented for the first time in
1989, and its purpose was to assess aspects of crime and safety by surveying
representative samples of the population. Five waves have been completed in
Europe. The survey gathers data on perceptions and attitudes about criminality
and justice (ICVS 2010; Van Kesteren 2007).
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12. International Country Risk Guide (ICRG)
The International Country Risk Guide was launched in 1980 by the editors of
International Reports; today it is compiled by the Political Risk Services
Group. Its purpose is to inform business people of investment risks in selected
countries. The survey has been expanded several times to include questions
about social and political risks, such as corruption and ethnic and religious
tensions (ICRG 2013).

2.3 Method: A Step-by-Step Guide

The choice of methods to produce the overall index of social cohesion, a synthetic
composite measure, has been aligned to the quality requirements spelt out by
British economist Anthony Atkinson (2005). To guide social policy, according to
Atkinson, a composite index of a social phenomenon should: (a) identify the
essence of the problem and have a clear and accepted normative interpretation;
(b) be robust and statistically validated; (c) be measurable across countries and
comparable as far as practicable; (d) be timely and susceptible to revision; and
(e) be responsive to effective policy interventions but not subject to manipulation.

Figure 2.1 constitutes a roadmap to the construction of the overall index of
social cohesion. Available data sources were screened to select a wide choice of
indicators for each of the nine dimensions of cohesion. Data on survey items were
treated for missing values, recoded where necessary, and aggregated to the country
level via their arithmetic mean. Data from the same source for multiple years within
each of the four time periods were averaged to a single score per time period. Based
on exploratory factor analyses we selected the final—narrow—choice of indicators
for the measurement of the nine dimensions in each time period. The corresponding
reflective measurement models for each dimension yielded dimension scores (factor
scores) for the 34 countries in each wave of cohesion. Missing values on the
dimensions were then estimated and the newly extracted dimension scores stan-
dardized. These scores were then entered into formative indices of overall social
cohesion and for each of its three domains.

2.3.1 Initial Selection of Indicators

It should be noted that a study on social cohesion cannot be a value-free endeavor.
Our selection of indicators is not value-neutral either, while at the same time being
based on guidelines developed by psychologists and social scientists to ensure
high-quality measurement. Conducting such a study, in itself, suggests that social
cohesion is a valuable property of a collectivity of people. Our definition of
cohesion, along with its various domains and dimensions, rests on certain value
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judgments, not on a completely neutral summary of the existing academic literature
(which, for its part, is not value-neutral either). For example, the idea that social
cohesion requires acceptance of diversity is a value judgment. At any rate, a value
judgment is always involved in the initial choice of indicators whose measurement
quality is to be reviewed. While the subsequent quantitative and statistical
assessment of those indicators is intended to demonstrate their suitability, it does
not produce value-neutral measures.

We set off with an initial—wide-choice—selection of indicators, which was
guided by the following criteria. First, the indicators should stem from sources that
cover most of the EU-27 countries and other highly-developed Western democra-
cies: Australia, Canada, Israel, New Zealand, Norway, Switzerland, and the United
States. Second, the data sources should comply with international standards for
cross-country comparability and representativity of the respective country popula-
tions in case of public opinion surveys. We therefore took into consideration
internationally established data sources that have a clear policy on cross-country
comparability and include most of the countries in focus (for details see Table A.1
of the Appendix).

Third, the indicators should correspond with the guidelines for the dimensions of
social cohesion as formulated in Table 1.1. This criterion refers to the face validity
of indicators. A measure is considered valid at face, if there is consensus among the

Fig. 2.1 Roadmap to an overall index of cohesion
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involved researchers that the operationalization of the measured phenomenon
matches its conceptualization (Neuman 2003). Typically, face validity is seen as a
minimal criterion of research measures (Kidder 1982). Following the guidelines for
the nine dimensions, we collected a wide set of indicators from the available data
sources. Any member of the research group could suggest an indicator for con-
sideration, if he or she judged it to be in line with the guideline for the respective
dimension. The indicator was retained, only if all other members of the research
group—independently of each other—agreed on its face validity.

Finally, it is important to strike a balance between normative/evaluative judg-
ments and neutral/descriptive reports. Respondents might be asked, for example,
whether they believe that gays and lesbians should be able to live as they see fit
(acceptance of diversity), but they might also be asked whether conditions in a
given residential area, region, or country are such that gays and lesbians would be
able to live a good life there. The first question tends to be normative/evaluative, the
second neutral/descriptive. We have made every effort to include both types of
indicators. Whenever it was necessary to choose between equally valid indicators,
however, for example when there was an overabundance of indicators related to a
specific dimension, we gave preference to the neutral/descriptive type.

As a result of this process, we arrived at a wide choice of indicators which served
as the basis for the next steps.

2.3.2 Data Preparation

Social cohesion is a quality of a societal unit (in this book either a nation-state or a
region within a nation state), not of an individual. Accordingly, our analyses relate
to larger territorial entities, not to individuals.

Most of the data were drawn from public opinion surveys including on average
1,000 respondents per country. Missing values on individual responses on the
selected indicators were deleted on an item-per-item basis. Where necessary,
indicators were recoded or dichotomized. We aggregated these data into country
measures by taking their arithmetic mean.1

The Gallup World Poll, too, originates from surveys of individuals; however, the
data available to us from this source had already been converted into country-level
measures. Indicators from other sources, such as expert ratings of ethnic conflicts or
informal labor, are usually available at the country level eo ipso.

1Other measures such as the median or the standard deviation were considered appropriate to
represent a country for a given indicator. However, from a conceptual point of view and for
comparability and consistency reasons, we opted for the use of means. Distributional measures
other than means (measures of dispersion, in particular) often tend to have vastly different
mathematical properties than arithmetic means, a fact that would have greatly complicated the
reflective index building.
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As a societal-level phenomenon, drastic changes in social cohesion from one
year to the next can hardly be expected. In addition, data on a yearly basis for the
studied countries are limited. Therefore, we identified four waves with respect to the
timing of socio-historical and socio-economic global processes of great societal
impact. In the rare case that data on a given indicator from a particular source were
available for multiple years within the same time period, we averaged the relevant
data points.

The data were standardized applying z-standardization in order to bring indi-
cators that were measured on vastly different scales to a common unit.

2.3.3 Reducing the Number of Indicators

This initial dataset consists of 297 indicators or 33 indicators per dimension on
average, which is obviously too high a number for the relatively small sample of 34
countries. According to Cattell’s (1966) widely accepted rule of thumb, the number
of variables in a statistical analysis should not be more than a third of the number of
cases. Hence, no more than 11 indicators should be used for each dimension and
time period. An additional selection step was therefore needed prior to turning to
factor analysis for the final selection of indicators.

Indicators could only be retained if data were available for at least two survey
periods and 11 countries (approximately one third of our sample). This greatly
reduced the occurrence of missing values and eased the estimation algorithm in the
subsequent statistical analyses. There is an exception to every rule, however:
Indicators drawn from a data set that was available for only a single time period
could still be used if a similar indicator could be found in a different data set for
another time period. We also made an exception for neutral/descriptive indicators
recognized in the literature as particularly well suited to capturing a certain
dimension of social cohesion. This permits us to draw comparisons between our
results and those of other studies.

We thereby enact a narrow-choice approach, using a limited number of indi-
cators to capture the nine dimensions. A prominent example of this approach is the
Human Development Index (UNDP 2013a, b), which compiles information on
average life expectancy, educational level, and per capita income using their geo-
metric mean (the nth root of the product of n indicators) into an index of a country’s
level of development.

This additional screening process resulted in a manageable number of indicators,
given the relatively low sample size of 34 countries, and yielded optimal data
coverage in terms of missing values on the indicators; 124 indicators remained in
the dataset for an empirical validation of their fit to the dimensions.
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2.3.4 Final Selection of Indicators

With the help of exploratory factor analysis we test the empirical fit of the indicators
to the respective dimensions. Factors refer to phenomena that are not directly
measurable, but are latent (Field 2009). Measuring acceptance of diversity in a
country is different from measuring that country’s annual temperature. The
researcher cannot take a thermometer to determine the degree to which people
tolerate others who lead different life styles. Instead, we have to assume that
acceptance of diversity is a factor, a latent construct, that underlies a pattern of
observed attitudes towards various minority groups and is, thus, indirectly mea-
surable through them.

Exploratory factor analysis is well-suited in situations where the associations
between observed indicators and latent constructs are unknown (Byrne 2012). The
analysis determines how many factors underlie the pattern of associations between
the indicators and to what extent each of the indicators contributes to the factors.
The contribution of an indicator is given by its factor loading. It points to the
strength and direction of association between the indicator and the factor. Factor
loadings can be seen as standardized regression coefficients which take values
between −1 and 0 (e.g., a more negative attitude towards right-wing extremists
stands for higher acceptance of diversity), or between 0 and 1 (e.g., a more positive
attitude towards gays and lesbians stands for higher acceptance of diversity).
According to a large-scale meta-analysis (Peterson 2000), there is agreement in the
literature that absolute factor loadings of 0.25 and above indicate that a particular
observed indicator allows a sufficiently potent measurement of a latent variable.

To reduce the number of selected indicators that we expect to measure a
dimension at face validity we employed exploratory factor analysis (EFA) with
full-information maximum likelihood (FIML) estimation in Mplus (Muthén and
Muthén 1998–2011). The greatest advantage that the method of maximum likeli-
hood estimation offers is its robustness in dealing with missing data. In contrast to
“traditional” and by now outdated techniques of handling missing data such as
listwise deletion (which can considerably reduce the number of available cases,
whereas we deal with 34 countries at most only), pairwise deletion (which may
jeopardize the mathematical properties of the covariance matrix), or mean substi-
tution (which reduces items’ variability), FIML estimation is considered to be a
state-of-the-art missing data handling technique (Enders 2010).

We specified forced one-factor solutions, thereby always extracting the factor
that most strongly explains the covariation of the indicators. Indicators that do not
load above the threshold of 0.25 on this first factor were disregarded as they tend to
belong to other less prominent factors which we assume not to be the dimensions
we are looking for.

Once the factor structures for each dimension and wave were established, we
employed a second round of exploratory factor analyses to ensure that indicators are
interchangeable across the four time periods. For this purpose we conducted
pan-temporal (across time) EFA on the remaining indicators for each dimension.
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Technically, we pooled the indicators over the four time periods in a dataset of
4 � 34 (136) cases. Thereby we tested whether these indicators fit a pan-temporal
latent construct, being the dimension in question across time. Again, only these
variables were retained whose absolute standardized factor loading was larger than
0.25.

These steps finalize the selection of indicators for the measurement of the nine
dimensions of cohesion. For more details on the exact transformations of the 57
indicators which entered the construction of the social cohesion index, please refer
to the Codebook for International Comparison, downloadable on www.social-
cohesion.net. Table 2.3 lists the indicators.

2.3.5 Reflective Measurement of Dimensions

To measure the nine dimensions in each time period we turned to a reflective
measurement approach which directly relates to factor analysis. The approach is
particularly meaningful in our data setup of no completely identical indicators (e.g.
from surveys) across the four time periods for any dimension.

Figure 2.2 gives an example of a reflective measurement model in which a latent
construct R1 is measured with observed indicators Y1 to Y4. To reduce the level of
abstraction, imagine that we measure intelligence (R1) based on reading ability
(Y1), writing ability (Y2), speaking ability (Y3), and mathematics (Y4).

The direction of the arrows L1 to L4 clearly expresses the logic: The indicators
depend on the latent variable or in other words, the latent construct R1 determines
the manifest indicators Y1 to Y4. To come back to the example, intelligence is the
reason for the performance on the four tests. As long as the indicators belong to the
“item universe” of a latent construct, they can be considered interchangeable
exemplary manifestations of the latent. Of course, removing an indicator may lead
to less reliable measurement, but this is safeguarded by the fact that only correlating
indicators are part of the measurement of a latent construct. Due to the strong
associations among each other, these indicators tend to form a unidimensional
construct, adding few heterogeneous facets to its measurement (Bollen and Lennox
1991). Weakly to uncorrelated indicators cannot be part of a reflective measurement
model.

In the framework of confirmatory factor analysis (CFA) we fit uni-factorial
structures for each dimension and time period with the selected indicators, based on
the EFAs conducted previously. The framework was used solely as a tool to extract
factor scores. For a given dimension and time period, a country’s factor score
represents its relative position on that dimension in comparison to the other
countries in the sample. Due to the relative nature of factor scores, in no way should
a factor score be interpreted as the absolute strength of a dimension in a given
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Table 2.3 List of indicators in international comparison
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country. For example, a factor score of 1.5 for Country X on Dimension A only
shows that the strength of Dimension A in that country is 1.5 standard deviations
greater than the average value on that dimension.

In principle, fitting the dimensions was straightforward, as the prior procedures
ensured that the dataset at this point is clean of indicators that do not sufficiently
belong to the them.2,3 Occasionally we took advantage of specifying error term
correlations in order to improve the fit of the factor structure. The latter is signaled
by numerous goodness-of-fit indices. As the nature of the study is exploratory, we
do not report goodness-of-fit measures. To provide an indication on the quality of
the constructed dimensions, we instead resorted to Cronbach’s alpha coefficient of
internal consistency, a commonly used measure for the validity of factor analysis
(Manly 2004). In the practice of psychometrics, a Cronbach’s alpha of 0.80–0.90 is
a desirable absolute threshold. Relative thresholds for Cronbach’s alpha (which are
more pertinent in the wider social sciences) take into account the length of a ‘scale’
(number of items measuring a latent variable), suggesting that an alpha of 0.10
times the number of its indicators is sufficient (Nunnally 1967). We followed
Raykov (2008) on calculating Cronbach’s alpha directly within CFA in Mplus.

Tables A.2, A.3, A.4, A.5, A.6, A.7, A.8, A.9 and A.10 of the Appendix present
the final factor solutions for each dimension and wave. In all instances Cronbach’s
alpha suggests reliable measurement. The results of the pan-temporal analysis give
the same impression (see Tables A.11, A.12 and A.13 of the Appendix).

Fig. 2.2 Reflective measurement model

2Vanhanen’s indicator of political participation exhibited loadings of 0.18 (Wave 1), 0.21 (Wave
2), 0.39 (Wave 3), 0.43 (Wave 4). We nevertheless retained it since it is a neutral/descriptive
indicator.
3Factor structures with one or two indicators are unidentified due to negative degrees of freedom.
In the case of a single-indicator solution, we constrain its factor loading to 1 and its measurement
error to 0. When two indicators are available, it is enough to constrain the factor loadings of both
indicators to 1, thereby giving each an equal weight.
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2.3.6 Completion of Dimension Scores

Due to missing information on some indicators, not all countries receive factor
scores, that is, scores on the dimensions in a given wave. Applying an effective
workaround suggested by Enders (2010), we were able to close these gaps. Missing
dimension scores in a wave were estimated on the basis of available dimension
scores from other waves. This approach is more reliable than alternatives that
involve transferring data from other time periods. We, of course, clearly mark any
estimated dimension score in the presented results. Some caution is warranted for
their interpretation.

Within a dimension, we recast the extracted scores from each wave as sole
manifest indicators of latent variables. This can be seen as if we treated the manifest
indicators as outcomes, while at the same time preserving their exogenous status in
the model. Factor loadings were constrained to 1, which transfers the metric of the
observed variable to the latent one, whereas the residual variances were constrained
to zero, which transfers the variance of the observed variable to the latent one
(Enders 2010; see Fig. 2.3). Since each latent variable predicts the observed and all
possible correlations between the four latent variables are explicated, any missing
data point on the observed variables is estimated for the latent ones on the basis of
the correlations among the four waves. It is important to note that this recasting
from the manifest to the latent level does not change the model: It still remains a
fully saturated one.

Fig. 2.3 Completing dimension scores
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The factor scores on the latent variables were then saved. The values in each
dimension and wave come out with a mean of zero but with different standard
deviations. The 34 scores for each dimension and wave were then standardized
(essentially by dividing each value through the standard deviation) to reach final
dimension scores with a standard deviation of 1 and a mean of 0. This procedure
ensures a good relative comparison of values across waves and across dimensions.

On the basis of these values we constructed all further measurements, rankings,
descriptions, and visualizations.

2.3.7 Formative Measurement of Social Cohesion

In order to calculate country scores on an overall index of cohesion we averaged
across the nine dimension values. We further calculated partial indices for the three
domains of cohesion—social relations, connectedness, and focus on the common
good—by taking the means of the respective dimensions for each country. Since the
dimension scores were standardized, all dimensions have equal weight in the cal-
culation of the indices.

Here we used a formative approach to index building. It underlies the theoretical
considerations that the various dimensions of cohesion act as building blocks of the
respective index (see Table 1.1). An example is offered in Fig. 2.4. The indicators
X1–X4 determine the latent variable F1 (Bollen and Lennox 1991). They are its
building blocks and each of them contributes a unique facet to its measurement.
Unlike reflective indicators, formative indicators are not interchangeable. They
need not be correlated among each other as long as there is a sound theoretical basis
to justify why they have been compiled together. Formative index building is a
common approach in social science and economic research. The Human
Development Index, for example, uses it; so do retail price indices.

Fig. 2.4 Formative measurement model
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Scores on the overall index of cohesion and the three domains were not stan-
dardized after their compilation. Therefore, their standard deviation is less than one.
If all dimension values were uncorrelated and normally distributed, the standard
deviation of the average over these nine variables would be mathematically:

ffiffiffiffiffiffiffiffiffi

1=N
p ¼ ffiffiffiffiffiffiffiffi

1=9
p ¼ 0:33. Empirically, the standard deviations are 0.68 (Wave 1),

0.72 (Wave 2), 0.77 (Wave 3), and 0.76 (Wave 4). The fact that the standard
deviations of cohesion scores are larger than 0.33, emphasizes that the dimensions
are correlated.

2.3.8 Limitations of the Approach

The use of changing indicators over time presents two non-negligible limitations to
the research aim. First, it may not always be certain whether changes in cohesion
over time reflect actual changes related to societal processes or whether they can be
attributed to the use of different indicators. However, after conducting pan-temporal
confirmatory factor analyses for each dimension on the final selection of indicators
we are confident that we are dealing here primarily with real changes.

The second limitation of our reflective measurement approach is that it precludes
any assessment of absolute trends of cohesion over time. This is an unavoidable
consequence of missing data, especially in the first two time periods, which forced
us to use changing indicator sets across time. The measurement approach permits
only relative conclusions about a country’s level of social cohesion. It shows where
each country stands in a given time period relative to the other 33 countries.
Consequently, changes in social cohesion can only be interpreted in terms of rel-
ative gains or losses in cohesion compared to the other countries studied. It could
also be that the absolute level of cohesion in a given country has not at all changed
from one time period to another, but other countries have experienced gains or
losses which positions the country in question relatively lower or higher in the next
time period. It is impossible to draw conclusions about the absolute level of social
cohesion, or whether cohesion has become stronger or weaker in absolute terms. It
is only possible to identify absolute trends in individual indicators that are found
across several—ideally all—time periods in identical form.

Due to the relative nature of the measurement approach, we cannot produce a
rating of the countries with respect to their index scores. Only a ranking is possible.

2.3.9 Five-Color Grouping Scheme

For easier interpretation and presentation, country scores on the nine dimensions,
the three domains, and the overall index of cohesion have been color-coded into a
five-group scheme that uniformly applies the same “natural” thresholds from the
standard normal distribution. The colors mark the top group (dark blue), the upper
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midfield (blue), the midfield (light blue), the lower midfield (yellow), and the
bottom group (orange). The threshold values defining the groups were set in a way
that ensured a normal distribution, with approximately 20 percent of the countries in
each group (see Fig. 2.5). For our sample of 34 countries, this meant that there
would normally be six countries in the middle group and seven in each of the rest.

The empirical values on the dimensions, however, do not necessarily have a
normal distribution. As a result, the single dimensions, the domains, and the overall
index may differ with respect to the number of countries in each
group. Nevertheless, the unique thresholds remain meaningful across all scores due
to the fact that the dimension scores were standardized.

It is important to emphasize once again that a comparison of a country’s group
membership over time shows only relative changes with respect to the other countries.
If, for example, a countrymoves from the third to the second tier between the third and
fourth survey periods, this does not necessarily mean that cohesion, in absolute terms,
has become stronger, since cohesion in other countries may have declined.
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