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Abstract

We comment on the argument by Welzel, Brunkert, Kruse and Inglehart

(2021) that theoretically expected associations in nomological networks

should take priority over invariance tests in cross-national research. We

agree that narrow application of individual tools, such as multi-group con-

firmatory factor analysis with data that violates the assumptions of these

techniques, can be misleading. However, findings that fit expectations of

nomological networks may not be free of bias. We present supporting evi-

dence of systematic bias affecting nomological network relationships from

a) previous research on intelligence and response styles, b) two simulation

studies, and c) data on the choice index from the World Value Survey

1Victoria University of Wellington, New Zealand
2Institute D’Or for Research and Teaching, Rio de Janeiro, Brazil
3Department of Work, Organization and Society, Ghent University, Belgium
4Tilburg University, The Netherlands

Corresponding Author:
Ronald Fischer, School of Psychology, Victoria University of Wellington, New Zealand.

Email: ronald.fischer@vuw.ac.nz

Article Commentary

Sociological Methods & Research

2023, Vol. 52(3) 1420–1437

© The Author(s) 2022

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/00491241221091756

journals.sagepub.com/home/smr

https://orcid.org/0000-0002-3055-3955
https://orcid.org/0000-0001-5166-0728
https://orcid.org/0000-0002-5684-0178
mailto:ronald.fischer@vuw.ac.nz
https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/00491241221091756
https://journals.sagepub.com/home/smr
http://crossmark.crossref.org/dialog/?doi=10.1177%2F00491241221091756&domain=pdf&date_stamp=2022-04-06


(WVS). Our main point is that nomological network analysis by itself is insuf-

ficient to rule out systematic bias in data. We point out how a thoughtful

exploration of sources of biases in cross-national data can contribute to

stronger theory development.

Keywords

Invariance, nomological networks, systematic bias, values, cross-cultural

differences, multilevel models, simulation, choice index

The recent paper by Welzel and colleagues (Welzel et al., 2021) argues that
multi-group confirmatory factor analysis (MGCFA) is an inappropriate
method for testing non-invariance, or “cross-cultural bias”, because of pro-
blems with this method when it is used for assessing constructs that show
large mean differences and very skewed distributions at the extremes in cross-
national data sets. We agree that MGCFA can impose too strict conditions.
Extending from these observations, Welzel et al. argue that non-invariance
is inconsequential for cross-cultural analyses as long as the nomological
network of theoretically expected relationships with the target variable is
meaningful. We believe this claim is not justified in cross-national research
including research on social values. To demonstrate our point, we present evi-
dence for systematic bias in nomological network analyses based on past
research, simulations, and real data. We emphasize that invariance testing,
independent of the chosen method, should be an integral part of cross-
national research, both to reduce the risk of invalid interpretations and
to advance meaningful theoretical developments. The identification of
invariance should not be seen as a purely “methodological gatekeeper”,
but also provides the basis for a richer exploration of how theoretically
predicted relationships may operate and thereby offer an opportunity to
enrich our understanding of how cultural dynamics operate at both indi-
vidual and societal levels.

We focus on the two major points within the target article and restate these
here for the sake of common understanding:

(a) Welzel et al. criticise the use of MGCFA as a methodological gate-
keeper for non-invariance in the case of constructs on which
extreme differences can be observed between countries and there
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are floor and ceiling effects in the items that are used to operationalize
these constructs.

(b) They claim that the observation of a theoretically expected nomo-
logical network at country level takes priority over psychometric evi-
dence of bias in the assessment procedures within each of the
countries.

Frontiers and opportunities for invariance testing
We agree with Welzel et al. that MGCFA can lead to a misleading evaluation
of equivalence in a cross-country data set when assumptions about distribu-
tions of variables are grossly violated, as is the case with score distributions
that are extremely skewed. It is important to note that MGCFA is only one
tool within a larger methodological tool kit that can be applied to test invari-
ance or equivalence of measures (Boer et al., 2018; Fischer & Karl, 2019;
Matsumoto & van de Vijver, 2011). There are further problems with the
broader latent variable approach, that include MGCFA models. Other
authors have addressed issues on top of those noted by Welzel et al. (e.g.,
Barrett, 2007; Borsboom et al., 2003; Chen, 2007; Dalege et al., 2016;
Kang et al., 2016; Marsh et al., 2004). Limitations of latent variable
approaches in large-scale analyses with multi-item indicators are well docu-
mented and research is progressing to address issues that may help context-
ualize any invariance identified. Two areas of particular relevance in this
regard we believe merit further attention. The first are attempts to identify
effect size measures of lack of invariance which specify the magnitude of
invariance parameters, instead of relying solely on discrete bias/no-bias deci-
sions based on significance levels and traditional fit criteria (Nye & Drasgow,
2011). The second area consists of theory-driven multilevel approaches that
identify sources of misfit (Davidov et al., 2012; Fischer et al., 2011;
Fontaine et al., 2008; van de Vijver & Poortinga, 2002). The focus of these
models is to understand and explain the sources of misfit, which can
provide novel insights into both measurement and culture theory (see
below). Furthermore, it is important to reiterate that MGCFA is just one spe-
cific tool within a larger arsenal of invariance tests (see Boer et al., 2018;
Fischer & Karl, 2019) and that invariance testing provides opportunities for
more nuanced insights into social dynamics. It is theoretically meaningful
to explore the relative size and sources of invariance. We strongly recom-
mend more attention to using diverse invariance tools, building on the
respective strengths of each method.
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Nomological networks and nomological noise
Our focus in the current response is on the recommendation for researchers
‘to give up comparing group-wise dimensional statistics in cases in which
group means are so disparate that a substantial number of them reaches
into the floor and ceiling section of a closed-ended scale’ (pp. 23). Instead,
nomological network analyses are recommended. We strongly believe that
this recommendation is ill-advised and detrimental to the larger field of cross-
national (values) research. Nomological network analyses are prone to suffer
from suppression effects1; these are common and often not recognized or
acknowledged (MartinezGutierrez & Cribbie, 2021). In addition, we argue
that this recommendation overlooks the possibility of what has been coined
in the literature as “nomological noise” (Messick, 1981, 1989).
Nomological noise refers to the phenomenon that (a part of) the relationships
in the nomological network are to be attributed to other factors than the
intended ones (e.g., the presence of an acquiescence [Yes-saying tendency]
or social desirability factor that artificially inflates associations between vari-
ables within the network). These method effects can also affect the nomo-
logical network and need to be identified. We present three different lines
of evidence to show why nomological noise is important to rule out when
examining nomological network relationships at the societal level.

First, we review evidence from intelligence and response styles research
demonstrating that nomological networks at the country level can show inter-
pretable correlations which can be explained by clear method artefacts at the
individual level. Second, we report two simulation studies (building on the
work by (Alwin, 2007), cited by Welzel et al.), using a classic bi-factor
model (Welkenhuysen-Gybels et al., 2003) at the individual level, without
an explicit model for the nation-level mean structure. These simulations dem-
onstrate that systematic method variance only at the individual level can bias
correlations at the individual level and can have follow-on effects at the
nation-level. Third, we use the choice index from the WVS to show how sys-
tematic variance at the nation level affects both internal and external validity
coefficients at individual and nation-level.

Previous research on bias in scores on psychometric
tests and questionnaires
When examining the consequences of ignoring cross-cultural invariance
testing, the most notorious and well-documented cases of systematic
method biases come from the history of intelligence testing. The claim that
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population differences were valid derived from the strong nomological
network surrounding IQ batteries at the individual level. Various kinds of
ability tests showed a consistent correlational structure, supporting a hierarch-
ical model with a large number of task-specific factors at the lowest level, a
limited number of broad ability factors at the second level, and a general intel-
ligence factor (called “g”) at the top of the conceptual hierarchy (Carroll,
1993). Within a population this model works well; individual differences in
IQ predict successfully socially important criteria, such as academic
success and professional achievement (Schmidt & Hunter, 1998). When
applied across populations the model seemingly works well too, showing
similar predictive evidence. The inescapable failure of the model across popu-
lations that differ in background is demonstrated by method effects that vary
both within and across populations, i.e., test-bound sources of variance that
are systematic, but are not pertinent to the target construct of a measure.
For example, Malda et al. (2010) developed five cognitive tests for the
Tswana population and for the Afrikaner population in South Africa, using
item content with which children were familiar. Children generally performed
better on the test version designed for their own group than on the other
version of the test. Effects of familiarity with task content have been demon-
strated by Cole and co-workers across a wide range of populations and for a
range of cognitive tasks (Scribner & Cole, 1981) and have been long docu-
mented in related areas of perceptual skills (Serpell, 1979). Lack of familiarity
is a method factor that can affect IQ scores of individual test takers within
nations.

Distortions of score differences are not limited to tests where correct
answers and incorrect answers are clearly distinguished. Lack of familiarity
with response options used in frequently used Likert scales can have a dra-
matic effect on the endorsement of the response options (Weijters et al.,
2013). The most widely studied sources of systematic bias in value scales
and other survey scales are social desirability and response styles (Harzing,
2006; He et al., 2015; Smith et al., 2016). Social desirability responding
varies both within and across countries and it is possible to use a social desir-
ability scale as a standard against which social desirability responding in
target variables can be assessed (He et al., 2015). Similarly, differences in
the frequency of selected response scale categories provide evidence of
extreme and acquiescent responding (Harzing, 2006). Such differences in
acquiescence when responding to surveys can misrepresent actual differences
in overt behavior. van Herk et al. (2004) demonstrated this with data from
marketing surveys in six European countries in which acquiescence scores
could be linked to national consumer statistics and self-reported actual
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behavior. In this study, country differences in survey data did not match
actual volumes of sales. Rather than being unsystematic, social desirability
and response styles such as acquiescence tend to differ systematically
across countries and even have been interpreted as a characteristic of collect-
ivist as opposed to individualist societies (Smith, 2004; Smith et al., 2016). In
summary, there are plausible method factors that contribute to systematic cor-
relations between weakly or unrelated tests at societal level and may enhance
or obscure differences between populations.

The presence of bias works in two ways: it challenges interpretations of
observed differences in scores between populations as if they were equiva-
lent, but equally precludes the conclusion that there are no differences
between populations. This is the position of Van de Vijver and colleagues,
who long before MGCFA became popular, distinguished between levels of
equivalence (Van De Vijver & Poortinga, 1982; van de Vijver & Leung,
1997) and between individual-level and population-level interpretation
(Van De Vijver et al., 2008). They did not ‘idealize’ measures that show
little variation between groups, as suggested by Welzel et al. (2021, p. 15).
In fact, van de Vijver (2011) emphasized that bias (i.e., lack of equivalence)
and valid differences should not be seen as antithetical but as complementary
sources of observed cross-cultural differences in measured scores. Van de
Vijver mentioned a study by Fontaine et al. (2008) that demonstrated a
good average representation of the Schwartz value theory across samples,
but at the same time showed a pattern of systematic deviations from this struc-
ture. For more affluent countries there was a larger contrast between protec-
tion and growth values compared to less affluent countries. Thus, the size of
the structural bias at the individual within country-level was systematically
related to country-level characteristics.

Summarizing our brief literature review, there is clear empirical evidence
across very different types of measurement that method factors can vary sys-
tematically across individuals as well as across groups and can lead to nomo-
logical noise at the group-level. This diverse literature thus demonstrates that
observing theoretically expected relations between variables in a nomological
network does not exclude the possibility of systematic method artefacts.

Systematic method variance can bias nomological
network correlations: A simulation
To examine whether systematic bias in observed indicators at the individual
level can spill over to the population (or nation-) level, we set up a simulation
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study mimicking a common case in self-report research, namely individual
differences in acquiescent responding (see Supplement A for technical details).
The simulation used a classic individual-level bi-factor design to model system-
atic method variance independent of the substantive factors (Rodriguez et al.,
2016; Welkenhuysen-Gybels et al., 2003). In a bi-factor model, individual
responses are thought to be related to substantive factors as in standard psycho-
metric analyses as well as an additional factor which affects all items equally, but
is unrelated to the substantive factors. We used this set-up to examine the impact
of an individual level method effect uncorrelated with the substantive variables in
a multi-level environment (see Figure 1).

We conducted two different simulations to examine the effects of different
strengths of this systematic bias factor at the individual level on the observed
correlations at both the individual and the societal level (see Sokolov, 2018
for a simulation demonstrating method effects at the nation-level). In the
first simulation, we compared four different conditions. We used a condition
in which the bi-factor had no influence on the individual items and three con-
ditions with increasing bias (from 0.10 to 0.30 to 0.50). To put this in context,
the factor loadings on the substantive factor were set via a reference loading
of 1.00; the effect of the bi-factor on the items was therefore substantively
lower than the two substantive factors.

We created 5,000 datasets for each of the four conditions (including 500
observations in each dataset), saved the item means from each simulated
data set, averaged the item means per factor and then correlated the means
at the nation level. Comparing the four conditions, we found a strong effect
of the systematic bias variable on the averaged correlations per condition:
F(3,396)= 14.62, p < .001, η2= .099 (see Figure 2). Increasing bias at indi-
vidual level was associated with inflated correlations between the item
averages at the societal level. It is important to emphasize that we did not
model a mean-level structure, we only systematically varied the influence
of an individual-level variable and observed the follow-on effects at the
nation level. As the strength of the bi-factor on the items increased, the nation-
level correlations became stronger and deviated from the simulated ‘true’ cor-
relation. We also set up a more complex simulation which examined a wider
range of bias options, which allowed us to examine both the individual-level
and nation-level correlation patterns depending on the strength of the bias
factor at the individual level (see Supplement A for more information). The
main take-away point of both versions of this simple simulation is that exam-
ining the internal validities at the individual level is important and researchers
should consider and empirically test for the presence of systematic bias at this
level when interpreting population differences.
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Systematic sources of bias can influence correlations
and means at both levels: An empirical observation on
support for same-sex marriage
In the previous section, we used simulation to investigate whether system-
atic bias at the individual level can influence correlations at both individual
and aggregate level. We used a simple simulation set-up to demonstrate that
validities based on correlations can include systematic bias. Here, we use

Figure 1. Bi-Factor Model to estimate individual-level effects of an unrelated third

factor on nation-level mean relations. Note: We estimated a method factor F3, which

was conceptually unrelated to the two substantive factors F1 and F2. The loadings of

each item on F3 were fixed to be equal across items (varying between a= 0, .10, .30

and .50 across conditions). The simulated item means per factor were summed

(Mi1…i4; Mi5…i8) and nomological network correlations of the simulated data were

computed at level 1 and level 2. See Appendix A for further technical details.
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actual data from the World Value Survey to again examine whether system-
atic variables can influence both means and correlations. We focus on the
choice index within the emancipative values index (Welzel, 2014). The
index consists of three items, which require individuals to respond
whether divorce, abortion and homosexuality are justified (from never
(1) to always (10)). Sokolov (2018) recently demonstrated that this three-item
index satisfies stringent indicators of invariance2 when using a less restrictive
approximate Bayesian approach. We want to examine whether there are pos-
sible systematic biasing effects even for such a scale where approximate
invariance has been demonstrated.

Our departure point is the observation that some of these behaviors are
either legal or illegal within specific societies and over time. Because the
WVS methodology relies on interviews, it requires individuals to possibly
state that something is morally justifiable even if it is illegal in their current
context. Of the three behaviors, divorce is probably the least contentious
legally and there are relatively few legal restrictions on divorce. The legality
of abortion is relatively more complex, with legal norms being influenced by

Figure 2. Simulation showing the effect of systematic bias at individual level on societal
level nomological network correlations. Note: True correlation at individual level is .3;

Size of Method Factor indicates the loading of observed indicators on the systematic

bias factor, Values on the Y-axis indicate the observed correlations at aggregate level

(i.e., population level).
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gestation periods, harm to the mother or child, rape, or social and economic
considerations. Among the three issues, same-sex behaviors has the relative
clearest legal distinctions and the strictest punishments in case of violation,
which includes the possibility of the death penalty in several nations. Here, we
do not consider state differences within multistate nations or local laws, but
rather focus on national legislation. This approach allows us to examine the
effect of legality for which there have been significant changes in some
countries over the years. Hence, we can differentiate legal effects from
broader societal-level trajectories. Although it is possible to argue that col-
lective behavior (e.g., demonstrations, strikes, voting) can lead to changes
in legislation over time (Welzel, 2014), the individual in an interview
context does not have an influence on the legal code, but the legal code
still may affect responses during the interview. Therefore, the plausible
statistical relation is top-down, from institutional nation-level dynamics
to individual-level responses during the interview.

We coded the year that same-sex behavior became officially legalized
in each nation state (State-Sponsored Homophobia Report 2019, 2019).
This allows us to test whether legal constraints on same-sex behavior
are related to interview responses and whether the legality of the item
content has some further effects on the internal and external validity of
the choice index (see supplement B for full information). In other
words, we tested whether the presence of legal restrictions has an influence
on interview responses across nations and within nations over time. In
doing so, we make an implicit distinction between personal preferences
and external pressures to respond (e.g., avoidance to reveal support for
illegal behavior).

First, to what extent does legality of behavior influence the reported justi-
fiability of homosexuality in the interview? We found substantive variation in
responses, including variation in responding within nations depending on
whether same-sex behavior was officially legalized or not. When probing
this effect of legality in multi-level models, we found statistically significant
effects of legal restrictions on endorsement of homosexuality within nations.
Generally, endorsement for homosexual behavior increased over time, but
this effect was significantly dampened by legal restrictions. In other words,
there is systematic increase over time for supporting the moral equality of
same-sex behavior, but legal restrictions affect expression of opinions
in interviews. Responses of individuals in interviews are not free from
systematic bias (such as legality of the item content being asked about).
Certainly, legal restrictions are an important feature of a society. Our
point here is that legal restrictions can have a systematic biasing influence
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on the measurement process and the validities of the survey responses.
Next, we discuss how this biasing effect impacted both internal and exter-
nal validities.

Focusing on the internal validities of the choice index, we examined the
relationship between the perceived justifiability of homosexuality and both
abortion and divorce in a multilevel analysis with random intercepts for
both nation and time. We found stronger internal validities in the presence
of legal restrictions. This strengthening of validities may be partially driven
by restrictions in variation at the individual level, which reduces random vari-
ation (e.g., individuals endorsing homosexuality when it is illegal feel very
strongly about it) and therefore increases internal validity (the internal
emancipation effects around sociosexual liberties becomes more strongly
aligned). Note that this pattern is exactly the opposite of the effect claimed
by Welzel et al. (2021, see pp. 13ff): an external variable can systematically
reduce individual variation which in turn then increases internal validities
(instead of decreasing it). Therefore, systematic method effects due to
context can strengthen (!) correlations even when variance is being
reduced within samples.

Focusing on the external validity of this three-item index, we examined the
willingness to fight for one’s country as an example item here (see Sokolov,
2018 for a discussion of why this is a suitable item for external validity
checks). To test the effects of legality, we ran two sets of multi-level
models. First, we ran a multilevel model with random intercepts for nation
and time at individual level. Then, we estimated aggregate level models
with random intercepts nested in time (which is similar to a nomological
network, but accounting for time effects). In both models, we found
biasing effects at both individual and nation level. For example, for the
nation-level nomological network association, the external validity
effect between willingness to fight and choice was only significant when
same-sex behavior was legal (b= -.044, se= .008, p < .0001), but not
when it was illegal (b= .005, se= .018, p= .77). Systematic bias influ-
ences nomological network relations at both individual and nation-level,
which requires close attention and careful analysis of possible biasing
effects.

Our main point using these data here is that even in the presence of
approximate invariance as demonstrated by Sokolov (2018) it is possible
to identify systematic impacts of contextual variables that influence the
measurement properties and both internal and external validities. To
reiterate – correlations with external variables in nomological networks
are not free of systematic bias.
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Reconceptualizing invariance as an opportunity for
conceptual and theoretical maturation and
sophistication
The quest to identify bias and invariance in empirical datasets is a fundamen-
tal safeguard for making correct inferences about collected data. At the same
time, the presence of bias within one’s data should be seen as an opportunity
for theory development. For example, the careful exploration of invariance tests in
value research has demonstrated that economic conditions both within and across
nations influence how individuals form cognitive representations of values, which
provides important new insights into pathways for societal change (Davidov et al.,
2012; Fischer, 2017; Fischer et al., 2011; Fontaine et al., 2008). The observation of
variability in invariance parameters provided the opportunity to develop stronger
theoretical insights of how societal dynamics are operating. These effects are of
direct relevance for the societal changes theorized about by Welzel and collea-
gues, especially when considering the link between existential conditions and
action resources on value transformation. Engaging more carefully with such
dynamics can provide exciting new insights into human sociality and cultural
dynamics (Fischer, 2017; Gurven, 2018; Lukaszewski et al., 2017). In other
words, how people understand and respond to questions may be the key for
understanding the potential for societal transformation.

Conclusion
Strong and theoretically expected networks at country level cannot justify the
claim that data are free from bias or inequivalence. We used a simple simu-
lation and empirical observations to indicate that systematic biasing effects
can have an influence on internal and external validities at nation-level and
lead to potentially misleading conclusions. Failing to recognise bias and
lack of equivalence can have serious consequences and damage the research
field. Discarding one method, such as MGCFA, does not do away with the
problem. We recommend a more diversified and principled approach to
invariance testing. Bias or inequivalence does form a plausible alternative
account for (a part of) the relationships observed at nation level, and this
requires unwavering close scrutiny. As a reward, the identification of
sources of invariance opens new theoretical avenues worth exploring.
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Notes

1. This point was brought to our attention by a reviewer of a previous draft of this
commentary.

2. Sokolov (2018) reported that both the factor loadings and the item intercepts were
invariant across samples, satisfying conditions of both metric (equality of factor
loadings) and scalar (equality of item intercepts) invariance. These invariance con-
ditions allow direct comparison of latent variables.
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