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Abstract
This study introduces the Regional Index of Looseness (RIL), a novel measure of
cultural tightness-looseness computed at the NUTS-2 regional level for European
countries.We distinguish between horizontal and vertical looseness, grounded respec-
tively in interpersonal norm flexibility and attitudes toward supraordinate authority,
and construct the index using dispersion in ordinal responses with data from the Euro-
pean Values Study. Methodologically, we employ an index of ordinal variation that
avoids the limitations of the standard deviation when applied to Likert-type scales.
We validate the RIL by comparing it with existing national-level tightness-looseness
measures and by examining its association with other cultural constructs. Finally, we
propose two exploratory applications (vaccination attitudes and compliance with non-
pharmaceutical interventions during COVID-19) to illustrate how regional looseness
correlates with public health behaviors. The results highlight substantial within-
country heterogeneity and demonstrate the usefulness of regional cultural measures
for understanding behavioral responses to collective risks.
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1 Introduction

Cultural tightness and looseness refer to the strength of social norms and the degree
of tolerance for deviant behavior within societies (Pelto 1968; Gelfand et al. 2006).
Tighter cultures are characterized by widely shared norms and stringent enforce-
ment mechanisms, whereas looser cultures exhibit greater normative heterogeneity
and higher tolerance for deviation. This conceptual framework has been extensively
applied in the social sciences to account for cross-country differences in coordination,
compliance, and collective behavior (Gelfand 2011; Uz 2015).

Agrowingbodyof empirical evidence indicates that cultural tightness and looseness
significantly influence societal responses to external shocks and policy interventions,
particularly where individual behavior is central to collective outcomes. This dimen-
sion has gained prominence in the analysis of global risks (including pandemics,
environmental crises, and large-scale institutional reforms) where compliance with
public regulations and coordination among individuals constitute critical determinants
of policy effectiveness.

Despite its theoretical and practical relevance, empirical research on tightness and
looseness has relied almost exclusively on national-level indicators. This limitation is
especially problematic in the European context, where considerable cultural, insti-
tutional, and socio-economic heterogeneity exists within countries. Consequently,
national averages may obscure meaningful subnational variation in the strength and
enforcement of social norms, thereby constraining both theoretical interpretation and
policy applicability.

The primary objective of this article is to address this gap by constructing a regional-
level measure of cultural tightness and looseness for European NUTS-2 regions: the
Regional Index of Looseness (RIL). Rather than testing specific hypotheses, this study
adopts a measurement-oriented approach. Its aim is to provide a systematic and the-
oretically grounded operationalization that enables subsequent research to formulate
and test fine-grained hypotheses regarding the role of culture at the subnational level.

To illustrate the analytical utility of the RIL, we present two validation-oriented
empirical applications focusing on vaccination attitudes and compliance with non-
pharmaceutical interventions (NPI) during the COVID-19 pandemic. These applica-
tions are not intended as causal analyses but rather as demonstrations of how regional
variation in cultural looseness, across both horizontal and vertical dimensions, can
illuminate important patterns of compliance and coordination.

By introducing a regional and multidimensional measure of cultural looseness,
this study contributes to the literature on culture and institutions by connecting the
tightness-looseness framework to subnational heterogeneity, thereby enhancing its
relevance for empirical research and policy analysis.

The remainder of this article is organized as follows. Section 2 provides the theoret-
ical background and conceptual framework, defining cultural tightness and looseness
and introducing the distinction between horizontal and vertical dimension. Section 3
details the constructionof theRegional IndexofLooseness (RIL), drawingonEVSdata
at the NUTS-2 level. Section 4 presents descriptive evidence on the RIL and validates
it against existing measures and socio-economic indicators. Section 5 demonstrates
the analytical utility of the RIL through two empirical applications related to public
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health. Section 6 concludes the paper with a discussion of the main findings and their
implications for public policy and territorial governance.

2 Background and Conceptual Framework

2.1 Conceptual Framework: Positioning Cultural Tightness-Looseness

“Tightness” is an attribute that can be used to describe societies or groups with strong
social norms and strict expectations for behaviors, in which deviation from these
norms is less tolerated. “Looseness”, on the other hand, is located at the opposite
end of an ideal continuum, and is an attribute that characterizes societies or groups
with more flexible norms, in which individuals have greater freedom to deviate from
established rules. It is important to note that themain interest of this tightness-looseness
framework is not the specific direction of social values on a given topic, but rather the
heterogeneity of the values and behavior expressed by individuals. In other words, in
this context social scientists are not interested in looking at the norm itself, but focus
instead on how far it is shared within a group. In that sense, a group of people with
far-right sympathies may be as tight as a group of people with “woke” tendencies: the
norms to which the two groups adhere are extremely different, nonetheless in both
cases within the group there is extreme adherence to these norms. As pointed out by
Uz (2015: 319), “in a tight culture, people’s values, norms, and behavior are similar to
each other. Thus, cultural tightness can be conceptualized as homogeneity in values,
norms, and behaviors”.

Importantly, tightness-looseness captures a regulatory dimension of culture, focus-
ing on the strength and enforcement of social norms rather than on their substantive
content.

With all due differences, this distinction can be theoretically grounded in the lit-
erature on cultural individualism-collectivism. Such constructs, initially popularized
by Hofstede (1980), distinguish cultures according to the degree to which personal
goals and autonomy are prioritized over group cohesion and collective goals. While
closely related, individualism-collectivism and tightness-looseness capture distinct
dimensions of culture. More specifically, individualism emphasizes independence,
self-reliance, and personal achievement. People in individualistic cultures are encour-
aged to pursue their own interests, prioritize their own goals, and express their unique
identity. Collectivism focuses on interdependence, group harmony, and loyalty to
groups such as family, community, or a whole nation. In collectivist cultures, individ-
uals are expected to prioritize group goals over personal desires, conform to social
norms, and maintain harmonious relationships.

Theoretical constructs like these have been extended through the conceptualization
of horizontal and vertical individualism-collectivism (Triandis 1995; Triandis and
Gelfand 1998), to reflect the ways in which status and equality are treated within these
cultural frameworks. This distinction is aimed at placing individualism-collectivismon
a larger spectrum, but one can identify the line of demarcation between horizontal and
vertical dimensions in the relations based, respectively, on equality and on hierarchy.
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As for tightness and looseness, individualism and collectivism have also been
widely applied to various types of emergency and crisis, including, recently, the
COVID-19 pandemic. The distinction between individualistic and collectivistic soci-
eties can help policymakers to understand how cultural values influence behaviors and
compliance in response to NPIs such as wearing masks, social distancing, and strict
lockdowns. Themain findings of the literature suggest, on the one hand, that collective
societies are often more willing to comply with such measures because individuals
place a high value on protecting the group. On the other hand, individualistic societies
show a lower compliance with government restrictions because individuals tend to
prioritize personal choice over group benefit (Bazzi et al. 2021). According to Bid-
dlestone et al. (2020), the transmission channel of this difference can be found in the
endorsement of conspiracy theories among people characterized bymore individualis-
tic orientations. A similar result is also found in other research, which emphasizes that
collective societies tend to be more compliant since they give more centrality to group
safety and thewelfare of the community (Chan et al. 2020; Lu et al. 2021a and b;Maar-
avi et al. 2021) or because they perceive risk to a greater extent (Huynh 2020). Despite
these general results, a more recent contribution suggests that individuals’ behaviors
may have also evolved during the pandemic according to economic and technologi-
cal factors; here, the individualist-collective dimension can explain “the transmission
difference in the early pandemic stage but should be interpreted with caution when
applied to other conditions” (Jiang et al. 2022). It is worth noting, however, that the dif-
ference between the horizontal and vertical dimensions of individualism-collectivism
can enrich the interpretation of the main findings of the cited literature. Following this
rationale, several studies investigate how these dimensions affect compliance with
NPIs (Basabe and Ros 2021; Lu et al. 2021a, b b; Matsumoto et al. 2021; Realo et al.
2021; Vignoles et al. 2021). These findings suggest that when looking at collectivis-
tic societies, the vertical dimension leads to greater compliance due to respect for
authority, while the horizontal dimension of collectivism has social norms driving
compliance, rather than government mandates. As regards individualistic societies,
the horizontal dimension also shows moderate compliance, with individuals follow-
ing public healthmeasures because they are triggered by ideals of equality, though they
tend to resist strict mandates that interfere with personal freedoms. On the other hand,
the vertical dimension tends to be correlated with the lowest level of compliance, since
people are more focused on individual freedom. A more recent study on vaccination
attitudes, focused on China, shows that the horizontal dimension of collectivism tends
to be more effective at pushing people towards vaccination, by means of a perception
of risk due to concern for others, rather than submission to authority (Jin et al. 2024),
a result in line with what found in Europe with reference to vaccine attitude (Alfano
and Ercolano 2022a).

These references say much about how cultural values play a role in affecting
individual behavior and compliance, and consequently the effectiveness of policy
measures, especially when it comes to facing a global risk such as a pandemic. Both
individualism-collectivism and tightness-looseness deal with social norms and group
behavior, but while individualism-collectivism focuses on the self’s relationship with
the group, tightness-looseness focuses on how rigidly social norms are enforced. These
concepts often overlap, as collectivist societies tend to be tighter, and individualistic
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societies tend to be looser, though there are exceptions, and the two dimensions operate
somewhat independently. In this rationale it is possible to suppose that cultural context
and political structure also play a role in shaping the tightness or looseness of a culture.
Moreover, from a policymaker’s perspective a community’s level of homogeneity-
heterogeneity regarding certain topics, and how this takes different forms in relation
to others and to power, can be helpful when it comes to implementing sound policy
and improving the effectiveness of institutions. For this reason, the proposed dis-
tinction between horizontal and vertical tightness-looseness adds a layer of nuance to
understanding how social norms operate within a society. It explains the complexity of
cultural behaviors in terms of peer interactions (horizontal) versus hierarchical author-
ity relationships (vertical), showing that societies can be tight or loose in different ways
across these dimensions.

The cultural constructs of tightness and looseness naturally evoke the concept of
social capital, yet the two frameworks capture distinct dimensions of social orga-
nization. While both relate to collective behavior and normative structures, what we
measure through the tightness-looseness lens differs fundamentally from social capital
in its analytical focus and empirical operationalization.

In the economic and sociological literature, social capital is commonly conceptual-
ized as a multidimensional construct encompassing social networks, trust, and norms
that facilitate collective action (Woolcock, 1998; Putnam, 2000). A well-established
typology distinguishes between bonding social capital (strong ties within homoge-
neous groups), bridging social capital (weaker ties across heterogeneous groups), and
linking social capital (vertical ties connecting individuals to institutions and author-
ities) (Gannon and Roberts 2020; Kyne and Aldrich 2020). At first glance, these
dimensions may appear to partially overlap with the horizontal and vertical distinc-
tion advanced in this paper. Specifically, tight cultural contexts may be associated with
dense bonding ties and stringent in-group norm enforcement, whereas looser contexts
may rely more heavily on bridging ties and exhibit greater tolerance for normative
heterogeneity.

Notwithstanding these apparent parallels, cultural tightness-looseness remains ana-
lytically distinct from social capital. Whereas social capital pertains to the structure,
density, and availability of social networks and relational ties, tightness-looseness cap-
tures the strength, clarity, and enforcement of social norms, irrespective of whether
such norms are embedded in dense or sparse network configurations. Accordingly,
societies may exhibit high levels of social capital while remaining culturally loose,
or conversely display strong norm enforcement despite relatively limited bridging or
linking ties. The Regional Index of Looseness is therefore not proposed as an alterna-
tive measure of social capital, but rather as a complementary analytical construct that
illuminates the normative and sanctioning environment within which social networks
operate.

From a broader economic perspective, the tightness-looseness framework can also
be linked to a large body of economic research that has emphasized the role of cul-
ture, social capital, and trust in shaping cooperation, institutional quality, and policy
outcomes. This literature has shown how values and norms are transmitted across
generations and space, contributing to persistent territorial differences in behavior and
economic performance (Giavazzi et al. 2019). While these contributions primarily
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focus on explaining why individuals are willing to cooperate or comply with collec-
tive rules, the tightness-looseness framework offers a complementary perspective by
highlighting how the strength and enforcement of social norms affect the costs of
compliance.

From this viewpoint, looser cultural contexts (characterized by greater hetero-
geneity of norms and higher tolerance for deviation) may face higher informational,
enforcement, and political costs when implementing public policies, even in the pres-
ence of high levels of social capital or trust. This perspective is consistent with insights
from regional and spatial economics, which stress that institutions, governance, and
policy effectiveness are deeply shaped by local contexts and territorial heterogeneity,
particularly in Europe (Rodríguez-Pose 2018), characterized by persistent structural
inequalities and divergent development trajectories (Iammarino et al. 2019). Related
evidence shows that such territorial heterogeneity is also reflected in patterns of politi-
cal discontent and declining trust in supranational institutions, highlighting how local
socio-economic contexts mediate compliance and legitimacy (Dijkstra et al. 2020).
By providing a regional-level measure of cultural looseness, the RIL complements
existing economic approaches and offers a tool to study how cultural context shapes
the feasibility and effectiveness of policy design. More specifically, cultural tightness
and looseness can be seen as one of the socio-institutional dimensions contributing to
region-specific patterns of compliance and coordination.

From what has been summed up so far, it is evident that tightness-looseness is a
much debated and widely used theoretical construct; nevertheless, to the best of our
knowledge, there is a gap in the existent literature. The dimensions used to measure
the level of tightness-looseness in a certain society usually consider two different
sets of individuals’ preferences. The first dimension takes into account individual
values generally linked to cultural elements that may be more or less shared with other
individuals belonging to the same community in a horizontal relational system– that is,
among potentially similar individuals. The second dimension relates to values more
closely linked to the political and institutional vision of society. In this dimension,
individuals express preferences within a vertical relational system that seeks to define
the relationships between citizens and the institutions that govern them. Based on these
theoretical considerations, it is therefore possible to separate the tightness-looseness
construct into two different components: horizontal tightness-looseness, referring to
the degree of looseness towards one’s peers, and vertical tightness-looseness, referring
to the degree of looseness towards the supraordinate power.

Taken together, these considerations help situate cultural tightness and looseness
within a broader interdisciplinary framework and clarify how this construct comple-
ments existing cultural approaches, thereby guiding the interpretation of the empirical
literature discussed below. To further clarify the positioning of the RIL relative to
existing cultural and socio-institutional frameworks, Table 1 provides a comparative
overview highlighting conceptual overlaps, measurement differences, and the specific
contribution of the regional horizontal and vertical looseness dimensions.
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2.2 Origins and Empirical Evolution of the Tightness-Looseness Framework

Building on the conceptual framework outlined above, this section reviews the origins
and empirical evolution of the tightness-looseness framework, focusing on how it has
been operationalized and applied in empirical research.

Starting from the seminal contribution of Pelto (1968), and following the extensive
work of Gelfand and other scholars (Chan et al 1996; Gelfand et al. 2006, 2017, 2020,
2021; Gelfand 2011; Harrington and Gelfand 2014; Aktas et al. 2016; Li et al. 2017;
Geeraert et al. 2019; Gelfand 2019a, b; Stamkou et al. 2019; Jackson et al. 2020),
who first pursued Pelto’s definition and then looked into the spread of the concept, the
degree of cultural tightness or looseness has more recently become an important topic
in the social sciences, and has been investigated in detail by a number of researchers.

From a normative perspective, according to Gelfand et al. (2017), it is incorrect
to suppose that either tight or loose cultures are superior to the other. According to
these scholars, an important characteristic linked to tightness and looseness is their
adaptive function. Following this rationale, we might argue that tight cultures excel
in situations requiring order, coordination, and social stability, while loose cultures
may be better suited for situations where innovation, creativity, and adaptability are
required.

It is important to note that tightness and looseness are relatively stable dimensions
over time; however, it should also be recognized that these dimensions can change over
very long periods of time, especially in response to crucial historical events, leadership
shifts, or external pressures. The concepts of tightness and looseness have been applied
in various fields, including business management, education, and consumer behav-
ior. The distinction helps organizations and policymakers to understand how cultural
norms influence decision-making and behavior. From a policymaker’s perspective,
the associated literature provides empirical evidence of how cultural tightness and
looseness are associated with different patterns of compliance and coordination. The
global crisis caused by the COVID-19 pandemic has given this point renewed interest.
At the empirical level, however, the relationship between tightness and compliance
is not univocal. Indeed, as pointed out by Gelfand et al. (2021), “tightness-looseness
theory suggests that strict rules, and the order and coordination that tightness confers,
has helped groups to coordinate to survive under high threat throughout history”. In
other words, if we look at the COVID-19 case, the results of Gelfand et al.’s (2021)
study on a cross-country sample suggest that tighter countries were more effective
than looser nations in dealing with COVID-19. Nevertheless, this finding has been
partially questioned by Jones et al. (2022), whose analysis of COVID-19 vaccination
in the USA takes a different perspective. Their results, which are based on US states,
show that tighter societies report lower vaccination rates. The theoretical mechanism
proposed by the authors to explain this result is grounded in the idea that vaccination
choices are exogenous to the level of tightness-looseness in a society, and hence the
risk management decisions of members of tighter cultures will be influenced by a
social norm. In more detail, according to the authors: i) individuals living in looser
societies will make riskmanagement decisions individually, and are less worried about

123



V. Alfano, S. Ercolano

the decisions of the other members of that society; ii) individuals living in looser soci-
eties tend to base their decisions on influential leaders or experts, whereas individuals
living in tight cultures tend to look to each other when taking decisions.

More recent contributions have started to highlight the limitations of purely
national-level analyses, pointing to the relevance of subnational variation in cultural
tightness and looseness.An important complementary perspective in regional studies is
offered by the behavioral-institutional framework developed by Huggins and Thomp-
son (2019) and Huggins et al. (2025), which conceptualises regional development as
shaped by socio-spatial culture, personality traits, institutional value orientations, and
forms of human agency. While Huggins and Thompson (2019) provide a theoretical
foundation, Huggins et al. (2025) offer an empirical application using data specific to
Great Britain.

Taken together, these contributions underscore the relevance of cultural tightness
and looseness for understanding social coordination and compliance, but they also
reveal important limitations in existing empirical approaches. In particular, the reliance
on national-level indicators constrains the analysis of within-country cultural hetero-
geneity and limits the applicability of the framework to contexts where policy design
and implementation occur at the subnational level. Addressing this gap requires mov-
ing beyond aggregate measures toward a regionally disaggregated operationalization.

Such an operationalization must satisfy two fundamental criteria. First, it should
be theoretically grounded in the recognition that cultural regulation operates through
dual mechanisms: peer-based social interactions and hierarchical relationships with
authority. Second, it must be empirically consistent with the multidimensional nature
of the construct, explicitly distinguishing between horizontal and vertical dimensions
of looseness to capture heterogeneity in norm enforcement across social and institu-
tional domains. The following section translates these theoretical considerations into
a concrete measurement strategy, specifying the data sources, indicators, and method-
ological choices that underpin the construction of the Regional Index of Looseness
(RIL).

3 Data andMethodology

To build the RIL, we utilized regional data at the NUTS-2 level, sourced from the
European Values Study (EVS) in its 2008 and 2017 editions (more details on this
further below). In contrast to previous research, we also endeavour to disentangle the
horizontal dimension of looseness from its vertical dimension in our index. More par-
ticularly, we consider two dimensions of the index: i) horizontal looseness, reflecting
individuals’ opinions on values that are more closely related to what is acceptable at
the peer level, and what actions and behaviors are (or are not) considered acceptable;
ii) and vertical looseness, which instead consists of dimensions that focus on societal
opinions about the acceptability of the government side of themultifaceted diamond of
values, and especially on the relationship of citizens with their ruling class. Moreover,
unlike previous contributions, we apply a different empirical approach in calculat-
ing the heterogeneity in the answer within each region, which is a more appropriate
measure of variability than that which is usually adopted in previous literature.
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Before going into further detail, it seems imperative to note, as already referenced,
that the literature concerning cultural tightness and looseness does not seek to gauge
the specific direction or opinion of citizens on cultural dimensions. It aims instead
to measure the degree of homogeneity or heterogeneity within a society on specific
topics. Gelfand et al. (2021) stress that the strength of and tolerance for deviations
from norms is operationalized as variation in norms, values, and behavior. Following
this literature, Uz (2015) highlights how the SD is the natural statistic of interest for
the measurement of Cultural Tightness-Looseness (CTL).

Indeed, previous operationalisations of tightness-looseness typically rely on the
standard deviation (SD) to measure intra-cultural dispersion (Uz 2015). However, SD
implicitly assumes equal distances between response categories, which is inappropri-
ate for ordinal variables such as Likert-type items (Blair and Lacy 2000). To avoid
imposing cardinal assumptions, we adopt the 1 − l2 index, a normalised measure of
ordinal dispersion that evaluates how far an observed distribution lies from the situation
of maximal concentration. This index is specifically designed for ordered categorical
data and therefore provides amore coherent basis for constructing the RIL. A technical
note detailing the index is provided in Appendix A.

Measures of dispersion in ordinal variables must consider the difference between
the distribution in discussion, and a theoretical homogeneously distributed set of pref-
erences, which also considers all possible modalities of the response variable. One
way to measure this has been proposed by Blair and Lacy (2000), who introduce the
l2 measure, a normalized index of concentration that has in its complement, 1 − l2,
a measure of dispersion (essentially identical to what had already been proposed by
Berry and Mielke 1992). l2 indicates the relative position of a given distribution along
the continuum from the maximum to the minimum dispersion possible, for an ordinal
variable with k categories, where 0 represents maximum dispersion, and 1 maximum
concentration, i.e. when all the observations fall into a single category (Blair and Lacy
2000). In more formal terms, defining Fi as the cumulative relative frequency for the
ith cell of the variable of interest Y :

1 − l2 �
∑k−1

i�1 Fi (1 − Fi )

(k − 1)/4
(1)

The reader is directed to Appendix A, and to Blair and Lacy (2000) for the techni-
cal details; nonetheless, it is useful to highlight that 1 − l2 can be interpreted as the
proportion of the maximum possible sum of cumulative binomial variances exhibited
by the observed distribution. Hence, 1 − l2 can be seen as a normed distance, express-
ing how far in an F-dimensional space the observed distribution is from the point of
maximal dispersion.

To compute theRIL,we picked a total of eighteen variables from the EVS (2017 and
2008). Fourteen questions represent the horizontal dimension of tightness-looseness,
i.e. how acceptable certain types of different behavior are considered. These fourteen
questions ask respondents: “Please tell me for each of the following whether you
think it can always be justified, never be justified, or something in between (1 never-
10 always).”
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The questions include the 10 items from the so-calledMorally Debatable Behaviors
Scale (MDBS) (Harding and Phillips 1986), along with a further four questions on
dishonest or illegal behavior. These two sets of questions, both of which are related
to cultural dimensions (Vauclair and Fischer 2011), are typically treated separately by
previous researchers (Vauclair and Fischer 2011; Minkov et al. 2013); nonetheless,
previous literature recognizes that both tolerance for personal-sexual deviations and
tolerance for violations of legal rules are both related to cultural looseness andbelong to
the horizontal dimension (Vauclair and Fischer 2011). These studies also suggest that
another relevant dimension of cultural looseness may be the willingness to live near
dissimilar others (Uz 2015). However, this set of variables, unlike the previous ones, is
likely to be context-dependent (e.g. attitudes toward certain ethnicities may be related
to the actual presence of migrants in a region), and thus risks introducing bias into
our analysis. For this reason, we prefer not to use variables about neighborhood, and
choose to compute the horizontal dimension of RIL using the MDBS and dishonest-
illegal behavior questions. Please also note that the fact that the number of variables
used in the horizontal and in the vertical dimensions of the RIL are different is not a
problem, given that we do not use SD like previous contributions (where the number
of variables used could indeed be a problem), and instead use 1 − l2, a measure of
dispersion taken from a theoretical situation of perfect homogeneity, which hence
should not be affected by the number of variables included.

The specific subjects (all those included in both EVS 2017 and EVS 2008) whose
justifiability respondents are asked to rate on a scale of 1–10 are as follows:

1. Claiming state benefits which you are not entitled to;
2. Cheating on tax if you have the chance;
3. Taking the drugs marijuana or hashish;
4. Someone accepting a bribe in the course of their duties;
5. Homosexuality;
6. Abortion;
7. Divorce;
8. Euthanasia;
9. Suicide;
10. Having casual sex;
11. Avoiding a fare on public transport;
12. Prostitution;
13. Artificial insemination or in-vitro fertilization;
14. The death penalty.

The other four questions, whose heterogeneity we use to operationalize the vertical
dimension of the RIL, are also taken from the EVS (2017 and 2008). These are the
only questions related to the vertical dimension, i.e. the way the individual looks at
the ruling power, in the EVS. These questions ask the respondents: “I’m going to
describe various types of political systems and ask what you think about each as a way
of governing this country. For each one, would you say it is a very good, fairly good,
fairly bad or very bad way of governing this country? (1 very good-4 very bad).” The
four types of political systems are:

1. Having a strong leader who does not have to bother with parliament and elections;
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2. Having experts, not government, make decisions according to what they think is
best for the country;

3. Having the army rule the country;
4. Having a democratic political system.

The selection of the questions employed in the construction of the RIL follows
a theoretically grounded procedure informed by seminal contributions on cultural
tightness-looseness (Gelfand et al. 2011; Harrington and Gelfand 2014; Uz 2015) and
on normative permissiveness (Vauclair and Fischer 2011). For the horizontal com-
ponent, we include items that capture tolerance for behavioral deviation, diversity in
personal choices, and acceptance of non-conforming conduct. For the vertical com-
ponent, we retain items that reflect individuals’ willingness to question, disregard, or
challenge authority, thereby aligning with conceptualisations of looseness as reduced
hierarchical norm enforcement. We explicitly exclude EVS items that measure moral
or ideological prescriptions unrelated to normative flexibility.

For each of these variables, the 1 − l2 index of dispersion is computed at the NUTS-
2 regional level (respondents for which this information is unavailable are dropped
from the data). Please note that 1 − l2 is a normalized index (bounded between 0 and
1), and hence the different number of modalities for the two sets of variables does
not represent a problem (something that, on the other hand, cannot be granted for
SD, and thus another reason for choosing our operationalization). The mean value
is computed for each of the two sets, obtaining respectively the horizontal and the
vertical dimensions of the RIL. Then, computing the mean value of the horizontal and
vertical RIL, we obtain a third operationalization, namely, the overall RIL value.

Figure 1 presents all included items clearly, grouped according to the dimension
they represent, and thereby provides full transparency of the item selection. Table 2
lists the items used to construct the RIL and their allocation to the horizontal and
vertical dimensions. This approach ensures conceptual coherence without altering the
established structure of the EVS questionnaire.

4 The Regional Index of Looseness (RIL): Descriptive Evidence
and Validation

Following the aforementioned procedure, we obtained the RIL in its horizontal, ver-
tical, and overall measures. The dataset generated is publicly available at: https://si
tes.google.com/unibas.it/regionalindex-looseness/. Results are presented in Table 3,
which for each of the three operationalizations of the RIL presents the value both for
all the NUTS-2 level regions for which it was possible to compute it, and for all the
countries for which data for our aims are available.

From these operationalizations we checked, as a way of validating the index with
established literature, the correlation with previous indexes. We used those of Uz
(2015) and Gelfand (2021) and computed a correlation matrix using data for all the
countries present in both datasets.Our results, presented inTable 4, have to beweighted
due to the fact that different sets of countries are included in the analysis, and hence
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Fig. 1 Regional Index of Looseness, dimensions and questions used

the comparison is only between partial subsets. While certainly suboptimal, the com-
parison with a subset of countries is still informative, since it is a form of validation of
the RIL with external data, hence increasing its external validity. Table 4 suggests an
interesting degree of correlation, especially between the Cultural Tight-Loose Domain
General index (CTL-DG) of Uz (2015) and our horizontal and overall measure of
looseness, providing some external validity to the RIL.

Moreover, we computed the correlation between the RIL, a measure of social capi-
tal, and a measure of political polarization. In this way, we aimed to measure whether
the RIL overlaps with these constructs, or whether, on the contrary, as we believe, our
empirical construction measures a different dimension (namely the looseness of the
region).

Social capital operationalization is derived from data from European Social Survey
(ESS 2018). Given that social capital is a multidimensional construct (Gannon and
Roberts 2020; Kyne and Aldrich 2020), following the approach of Denti et al. (2023),
we construct an overall social capital index using principal component analysis (PCA).
The indexdrawsonpersonal relationship, social activity, interpersonal trust, perception
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Table 4 Correlation matrix between RIL and: Gelfand tightness (2011), CTL fromUz (2015), Social capital
and Political Polarization

Horizontal RIL Vertical RIL Overall RIL

Gelfand tightness − 0.3541 − 0.4557 − 0.4926

CTL domain specific 0.4471 − 0.2330 0.0904

CTL domain general 0.6092 0.3391 0.5549

CTL combination 0.0561 − 0.2059 − 0.1048

Overall social capital − 0.1738 − 0.2058 − 0.2435

Bridging social capital − 0.0472 0.0536 0.0056

Bonding social capital − 0.0892 − 0.2915 − 0.2466

Political Polarization − 0.1192 0.077 − 0.0352

of fairness, and the frequencyof social interactions. PCAensures that the resulting indi-
cators are not driven by arbitrary weighting choices and provides a coherent synthesis
of the underlying constructs. Details are presented in Appendix B. Incorporating these
complementary measures allows us to test whether the RIL overlaps with network-
based or relational dimensions of social capital, thereby strengthening the external
validation of the index. Political polarization is operationalized with data from the
EVS, as the share of people who in the left–right continuum placed themselves at the
extremes (1–2 and 9–10).

Unfortunately, the RIL cannot be directly compared to the Huggins et al. (2025)
constructs, for reasons of data availability, territorial coverage, and conceptual focus,
while this highlights the broader relevance of cultural and behavioral structures in
shaping territorial outcomes. In contrast to the emphasis on psychocultural profiles
and institutional values suggested by Huggins and Thompson (2019) and Huggins
et al. (2025), the RIL captures a different cultural dimension centred on normative
homogeneity and tolerance for behavioral deviation, while the horizontal-vertical dis-
tinction introduces relational nuances absent from existing behavioral frameworks.
This positions the RIL as a complementary contribution within the growing behav-
ioral approach to regional development.

The very low levels of correlation between each of these variables and our three
operationalizations of RIL presented in Table 4 suggest that the RIL does indeed
measure a distinct dimension from social capital or political polarization.

To contextualise the cultural patterns we analyse, Table 5 reports descriptive
statistics for key socio-economic characteristics of European NUTS-2 regions,
including GDP per capita, population density, life expectancy, and share of population
with a tertiary level education (data gathered from Eurostat, referred to 2017), and
institutional quality indicators proxied through EQI and its pillars (Charron et al.
2019, data referred to 2017). These indicators provide a socio-spatial overview
against which the distribution of the RIL can be compared, and allow to focus
on its correlation with established cultural and institutional indicators rather than
on unconditional descriptive statistics of contextual variables. The table highlights
well-known economic gradients within Europe. GDP per capita exhibits essentially

123



V. Alfano, S. Ercolano

Table 5 Correlation matrix between RIL and Socioeconomic variables

Horizontal RIL Vertical RIL Overall RIL

GDPpc 0.0468 − 0.1760 − 0.0859

Population Density 0.1152 − 0.0644 0.0290

Life Expectancy 0.2152 − 0.4263 − 0.1538

Population with tertiary education 0.1574 − 0.2931 − 0.0998

no association with horizontal looseness (0.0468) and an extremely moderate negative
correlation with vertical looseness (− 0.1760). Population density displays essentially
no systematic relation with either dimension (0.1006 and − 0.0513). Life expectancy
correlates modestly positively with cultural looseness (0.2557) and negatively with
political looseness (− 0.2827), while the share of the tertiary-educated population
shows similarly weak associations (0.0452 and − 0.23). Overall, these results suggest
that the RIL captures a cultural construct that is only loosely connected with the socio-
economic structure of European regions, supporting the idea that looseness reflects
normative configurations rather than economic development or demographic factors.

The evidence in Table 5 also clarifies how the RIL complements existing mea-
sures of cultural or social variation used in regional analysis. While national-level
indices such as Gelfand’s tightness-looseness scores or Uz’s cultural looseness index
capture broad cross-country tendencies, they mask the substantial within-country
heterogeneity that emerges at the NUTS-2 level. Similarly, commonly employed cul-
tural constructs (such as social capital) display only weak correlations with the RIL.
This indicates that normative flexibility and tolerance for behavioral deviation con-
stitute a distinct cultural attribute that is not reducible to trust-based, institutional, or
network-structural explanations. Moreover, the horizontal-vertical decomposition of
the RIL provides relational nuance that is not present in existing frameworks: hor-
izontal looseness describes variation in peer-to-peer normative constraints, whereas
vertical looseness captures variation in attitudes toward authority and norm enforce-
ment. Together, these features position the RIL as a complementary tool for analysing
regional cultural variation, enriching rather than substituting prevailing approaches.

Importantly, the inclusion of institutional indicators from the EQI does not alter this
picture. Correlations with overall quality of government, impartiality, and corruption
performance range from small to moderate with negative sign. These generally limited
associations suggest that institutional performance does notmechanically translate into
normative flexibility or rigidity at the regional level.

We then expanded the dataset to include more NUTS-2 regions. Unfortunately,
Belgium, Germany, Greece, and Moldova do not report regional-level data in the EVS
(2017), but only national-level data. Thismade it impossible to compute theRIL for the
NUTS-2 regions of these countries. Given the importance of providing a dataset that
includes these major European countries, and in the absence of alternative harmonised
regional sources, we adopted a second-best strategy.
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Specifically, building on the view that core cultural norms (particularly those related
to social regulation and authority) display a substantial degree of medium-run persis-
tence,we gathered data referring to the same survey items from the 2008EVSwave and
computed the RIL for the missing regions accordingly. This assumption is consistent
with the economic literature on cultural persistence and intergenerational transmission
of values (e.g., Giavazzi et al. 2019), while also acknowledging that cultural change
may occur following major shocks.

Hence, data referring to Belgium, Germany, Greece, and Moldova are computed
from the 2008 EVS wave rather than 2017. Figures 2 and 3 present heat maps with
the deciles to which each European NUTS-2 region included in the sample belongs,
with reference, respectively, to the horizontal and vertical dimensions of the RIL, and
overall looseness.

At the same time, we explicitly recognize that the 2008–2017 period encompasses
major economic and political shocks that may have affected specific cultural attitudes,
especially those related to institutions and authority. For this reason, the use of mixed
survey waves represents a pragmatic compromise rather than an ideal solution.

While this discrepancy does not affect the empirical applications reported in this
article, since these regions do not enter the estimation samples due to listwise deletion
induced by the control variables, it is important that scholars using the RIL in future
analyses take this into account. Whenever the research design includes regions whose

Fig. 2 Heat maps of horizontal and vertical looseness. Source: Authors’ elaboration from data indicated in
the article

123



V. Alfano, S. Ercolano

Fig. 3 Heat map of overall looseness. Source: Authors’ elaboration from data indicated in the article

RIL is computed from the 2008 data, appropriate robustness checks should be imple-
mented to ensure that results are not mechanically driven by differences in reference
years or by potential temporal drift in cultural attitudes. The RIL dataset therefore
includes a flag identifying 2008-based regions to facilitate such exercises.

A further insight emerges from the spatial patterns displayed in themaps. The spatial
distributions in Figs. 2 and 3 reveal distinct territorial patterns in the two dimensions of
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looseness. Regions shaded in green display greater normative flexibility, while those
in red exhibit tighter norms. Horizontal looseness shows a patchwork structure: certain
French, Iberian, Dutch, and German regions appear to be among the loosest in Europe,
whereas regions in Scandinavia, Central Europe, and Southern Italy tend to display
tighter peer-level norms. Vertical looseness presents a different geography: regions in
France, the Iberian Peninsula, the UK, and a belt running through Central Europe show
relatively high tolerance for questioning or relaxing hierarchical expectations, while
Scandinavian regions, Eastern Europe, and much of Italy emerge as comparatively
tight. The overall looseness index confirms this heterogeneity, with clusters of high
looseness dispersed acrossWestern and Southern Europe and tighter norms prevailing
in theNordic countries andmuchofCentral-EasternEurope.These patterns underscore
that horizontal and vertical looseness do not necessarily coincide spatially and capture
distinct normative configurations, offering new insight into the cultural heterogeneity
of European regions.

5 Associations Between the RIL and Health Behaviors

In this section, we propose two initial applications of the RIL, to offer an example of
the possible uses of our novel dataset in the social sciences. All empirical analyses are
exploratory and associational, and do not support causal inference.

5.1 The Association of Tightness and Looseness with Vaccination Choices

To give the readers an example of possible applications, we propose one application
based on the association of a society’s looseness on personal vaccination choice. As
pointed out by previous contributions, in Europe vaccination choices are a highly
politicized topic (Czarnek et al. 2020; Alfano and Ercolano 2022a), which could
accordingly be assumed to be affected by our vertical dimension of looseness. We test
this hypothesis with a regression analysis, using data from Eurobarometer 95.3 (Euro-
pean Commission 2022), a survey that reports, among other pieces of information, a
variable indicating a respondent’s intention not to get vaccinated.

Following the previous literature, we regress a dichotomous dummy variable,
expressing the intention not to get vaccinated, on several individual-level determinants
identified by previous literature as affecting the decision to get vaccinated (Alfano and
Ercolano 2022a): age, marital status, education, gender, and working status. All these
data are gathered from the Eurobarometer 95.3 (European Commission 2022). We
also included on the right-hand side of the equation some regional-level (NUTS-2)
determinants. These are GDP per capita, included to account for the different devel-
opment levels of the EU regions, and life expectancy, to account for this important
dimension of population health, both gathered from Eurostat and referred to 2017. We
also included the EQI (Charron et al. 2019) to account for difference in institutional
quality in NUTS-2 regions, as well as a core dichotomous dummy, to account for cen-
tral versus peripheral EU regions. The distinction between core and peripheral regions
is well established in regional science and EU territorial studies. Classic contributions
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such as Myrdal (1957) and Friedmann (1966) describe how cumulative causation and
spatial agglomeration generate structurally advantaged “cores” and lagging “periph-
eries.” In the European context, ESPONprojects (1.1.1 and 1.1.4) formalise this divide
by classifying regions according to accessibility, economic density, and integration
into trans-European networks. Recent empirical work confirms persistent structural
differences, with core regions displaying higher productivity, institutional capacity,
and connectivity than peripheral ones (Rodríguez-Pose 2018). Using a core-periphery
typology therefore offers a theoretically grounded way to assess whether the rela-
tionship between cultural looseness and pandemic-related behaviors varies across
structurally distinct regional contexts. Finally, there is the RIL, in its three dimen-
sions (each included in a separate regression), to test the association with regional
looseness. Completing the specification is a matrix of country fixed effects, to account
for any residual heterogeneity between European countries.

In more formal terms, we estimate the following cross-sectional model:

Pr(NoVaxic � 1) � F(α + β RILc + γ Xic + δZc) (2)

where F(·) denotes the cumulative distribution function appropriate to the estimator
being used (standard normal for probit; logistic for logit), since the structure of the
Eurobarometer data (a small number of individuals per cluster and no repeated mea-
surements) makes a pooled model with clustered errors more appropriate; NoVaxic
is a dichotomous dummy variable equal to one if individual i in region c declares
an intention not to get vaccinated, RI Lc is the regional looseness index (horizontal,
vertical or overall, in separate models), Xic is the vector of individual characteristics
(age, gender, education, marital and employment status), and Zc contains regional
covariates (GDP per capita, population density, life expectancy, EQI, and being a core
region). Standard errors are clustered at the country level.

The results of this operation, presented in Table 6 (with the use of a probit estimator)
andTable 7 (using a logit estimator), suggest that in both cases the horizontal dimension
(6.1 and7.1), the vertical dimension (6.2 and7.2), and the overallRIL (6.3 and7.3) have
a positive and statistically significant association on the decision not to get vaccinated.
In other words, looser regional attitudes are associated with lower vaccination uptake.

From a theoretical perspective, this result is consistent with the interpretation of
tightness-looseness as a regulatory dimension of culture: in looser regional contexts,
greater tolerance for norm deviation and weaker sanctioning mechanisms increase
the costs of achieving coordinated collective behavior, even in the presence of formal
public health recommendations.

To explore whether the association between looseness and vaccination attitudes
varies across the regional development spectrum, we modified Eq. (2) by adding an
interaction term between the GDPpc and each of the three operationalizations of the
RIL, and computing the marginal effects. Figures 4, 5, and 6 present the results of
this exercise. While horizontal RIL presents the same association even at a differ-
ent level of GDPpc, the association with vertical RIL is larger at higher levels of
GDPpc. The same is true for overall RIL. As shown in Fig. 4, the marginal effect
of horizontal looseness displays a flat profile, with marginal effects remaining mod-
est throughout the GDPpc distribution and often not statistically different from zero.
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Table 6 Looseness and no intention to vax—Probit estimator

(6.1) (6.2) (6.3)

No intention to Vax No intention to Vax No intention to Vax

25–39 0.0924 0.0950 0.0952

(0.90) (0.92) (0.93)

40–54 0.0403 0.0417 0.0441

(0.33) (0.33) (0.36)

55–98 − 0.275** − 0.272** − 0.271**

(− 2.22) (− 2.19) (− 2.18)

Married − 0.169*** − 0.170*** − 0.170***

(− 5.93) (− 5.98) (− 5.98)

16–19 − 0.0268 − 0.0292 − 0.0283

(− 0.35) (− 0.38) (− 0.37)

20 + − 0.223*** − 0.228*** − 0.225***

(− 2.95) (− 2.93) (− 2.92)

Still studying − 0.283*** − 0.284** − 0.282**

(− 2.61) (− 2.57) (− 2.58)

No full− time education 0.342 0.357 0.351

(1.50) (1.47) (1.48)

Female − 0.0727** − 0.0725** − 0.0721**

(− 2.39) (− 2.39) (− 2.38)

Employed − 0.00531 − 0.00132 − 0.00301

(− 0.09) (− 0.02) (− 0.05)

Not working 0.0632 0.0650 0.0654

(0.95) (0.98) (0.98)

EQI Index − 0.0142 0.0370 0.0136

(− 0.13) (0.34) (0.12)

Reg.GDPpc 0.00000292 0.00000475 0.00000350

(0.68) (1.44) (0.95)

Reg.Life Exp − 0.0737 − 0.0845* − 0.0805

(− 1.38) (− 1.81) (− 1.61)

Core dummy 0.203*** 0.170** 0.197***

(2.88) (2.37) (2.72)

Horizontal RIL 0.916**

(2.25)

Vertical RIL 0.868*

(1.71)

Overall RIL 1.261**

(2.21)
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Table 6 (continued)

(6.1) (6.2) (6.3)

Country Fixed Effects YES YES YES

Constant 4.355 5.271 4.714

(1.01) (1.38) (1.15)

Observations 12,210 12,210 12,210

Pseudo R2 0.094 0.094 0.095

t statistics in parentheses
* p < 0.1, ** p < 0.05, *** p < 0.01
Probit model on cross-sectional estimates. Standard errors clustered at the country level

On the other hand, Fig. 5 shows that for vertical RIL there is a positive association
with the decision not to get vaccinated that grow markedly with regional income
levels: in low-GDP regions the confidence intervals include zero, whereas in high-
GDP regions the association becomes large and statistically significant. The marginal
effects of the overall looseness index (Fig. 6) lie between the two, reflecting that the
combined measure incorporates both the relatively stable cultural dimension and the
more income-sensitive political one. These results indicate that the behavioral chan-
nel most sensitive to regional development is the vertical component of looseness,
rather than peer-level normative flexibility. This pattern is consistent with institutional
and political-economy perspectives, emphasizing that in more economically devel-
oped regions (where administrative capacity is relatively high and policy instruments
are more sophisticated) behavioral outcomes increasingly depend on the legitimacy
of authority and on culturally embedded norms regulating the relationship between
citizens and institutions (Alesina and Giuliano 2015; Rodríguez-Pose 2018).

We further test whether the relationship differs between structurally advantaged
and disadvantaged areas. Using the ESPON 1.1.1 and 1.1.4 core-periphery classifica-
tion, we create a binary indicator equal to one for core regions. Interaction estimates
between RIL and this indicator show pronounced heterogeneity (Figs. 7, 8, and 9).
While looseness is positively associated with non-vaccination intention in both types
of regions, the association is substantially larger and estimated with greater precision
in core regions. In peripheral regions, confidence intervals are wide and overlap zero,
suggesting weaker and more heterogeneous associations. This pattern is consistent
with theories of cumulative causation and regional political mobilisation, whereby
normative disagreement and trust-related behaviors matter more in structurally cen-
tral regions. In this sense, cultural looseness interacts with territorial structure: where
institutional density and political salience are higher, normative fragmentation trans-
lates more directly into heterogeneous responses to public policies.

The core-periphery results also differ across the looseness dimensions. For verti-
cal looseness, the association with non-vaccination intention is substantially stronger
and more precisely estimated in core regions, while peripheral regions show wide
confidence intervals and weaker patterns. This is compatible with an interpretation
that wants that authority-related normative flexibility plays a larger behavioral role
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Table 7 Tightness and no intention to vax—Logit model

(7.1) (7.2) (7.3)

No intention to Vax No intention to Vax No intention to Vax

25–39 0.173 0.177 0.177

(0.95) (0.95) (0.97)

40–54 0.0847 0.0847 0.0898

(0.38) (0.38) (0.41)

55–98 − 0.500** − 0.499** − 0.495**

(− 2.17) (− 2.17) (− 2.15)

Married − 0.310*** − 0.310*** − 0.310***

(− 5.62) (− 5.72) (− 5.68)

16–19 − 0.0716 − 0.0741 − 0.0734

(− 0.51) (− 0.52) (− 0.52)

20 + − 0.433*** − 0.440*** − 0.437***

(− 3.19) (− 3.14) (− 3.15)

Still studying − 0.547*** − 0.551*** − 0.545***

(− 2.75) (− 2.74) (− 2.74)

No full-time education 0.671 0.707 0.692

(1.52) (1.48) (1.49)

Female − 0.139** − 0.140** − 0.138**

(− 2.36) (− 2.36) (− 2.36)

Employed − 0.00123 0.00717 0.00250

(− 0.01) (0.06) (0.02)

Not working 0.125 0.131 0.129

(0.97) (1.02) (1.00)

EQI Index − 0.0398 0.0777 0.0182

(− 0.19) (0.36) (0.09)

Reg.GDPpc 0.00000503 0.00000890 0.00000600

(0.63) (1.53) (0.89)

Reg.Life Exp − 0.138 − 0.158* − 0.150

(− 1.38) (− 1.83) (− 1.61)

Core dummy 0.471*** 0.391*** 0.460***

(3.49) (2.76) (3.32)

Horizontal RIL 1.896***

(2.79)

Vertical RIL 1.848**

(1.97)

Overall RIL 2.637***

(2.61)
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Table 7 (continued)

(7.1) (7.2) (7.3)

Country Fixed Effects YES YES YES

Constant 8.241 9.862 8.718

(1.01) (1.39) (1.13)

Observations 12,210 12,210 12,210

Pseudo R2 0.095 0.095 0.095

t statistics in parentheses
* p < 0.1, ** p < 0.05, *** p < 0.01
Logit model on cross-sectional estimates. Standard errors clustered at the country level

Fig. 4 Average Marginal Effects of Horizontal RIL per different GDPpc levels. Note Confidence Intervals
represent 90%. Source: Authors’ elaboration from data indicated in the article

in structurally central, economically integrated regions. For horizontal looseness, the
core-periphery contrast is more muted: estimates are positive in both types of regions
but remain small and statistically imprecise. The overall looseness index reproduces
an intermediate pattern, with a core-periphery difference that is clearer in the cultural
component than it is in the political component. These results reinforce the idea that
the two components of looseness capture different normative structures, with the polit-
ical dimension being more exposed to contextual amplification in high-income or core
regions.
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Fig. 5 Average Marginal Effects of Vertical RIL for different GDPpc levels. Note Confidence Intervals
represent 90%. Source: Authors’ elaboration from data indicated in the article

Taken together, these findings show that the heterogeneity in the association
between RIL and the outcome is not uniform across its components. Vertical loose-
ness, capturing tolerance towards questioning or relaxing authority, exhibits strong
contextual modulation by economic development and regional centrality. Horizontal
looseness, capturing peer-level behavioral flexibility, displays more stable coefficients
across regional environments. The overall index reflects both these channels, but its
heterogeneity patterns remain driven largely by the political dimension.

This finding is contrary to what was found (in a different context) by Jones et al.
(2022). Their research, referred to the United States, and based on macro-level data
on vaccination rates, found that cultural tightness is associated with lower vaccination
rates against COVID-19; whereas we found that in the EU the regions characterized by
looser societal attitudes, especially when it comes to its vertical dimensions, are popu-
lated by citizens who aremore likely to refuse vaccination. Nonetheless, the patternwe
observe resonate with the mechanism highlighted by Bazzi et al. (2021), who find that
US countieswith stronger individualistic and anti-statist cultural orientationswere less
willing to adopt collective responses to COVID-19. While their analysis relies on an
exogenous historical determinant (frontier experience), our results emerge from vari-
ation in contemporary regional norms: regions characterised by greater looseness, and
especially those high in vertical looseness, exhibit higher refusal of vaccination. This
parallel strongly suggests that normative environments, whether historically rooted or
contemporaneously measured, shape compliance with collective-action requirements.
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Fig. 6 Average Marginal Effects of Overall RIL for different GDPpc levels. Note Confidence Intervals
represent 90%. Source: Authors’ elaboration from data indicated in the article

Crucially, our findings extend theirs offering a more fine-grained mapping of norma-
tive variation than is possiblewith a single-dimensional historical proxy. Overall, these
findings support the view that cultural tightness-looseness captures an aspect of social
cohesion that is distinct from, yet complementary to, traditional measures of social
capital, by highlighting how the enforceability of norms conditions the effectiveness
of institutional action.

5.2 The Association Between Tightness and Looseness and NPI Effectiveness

It has also been suggested that tightness and looseness may have an effect on NPI
compliance (Gelfand et al., 2022), and through that channel on the evolution of the
contagion trend. We test the association with the RIL on this dynamic by adapting a
hybrid regression model (Allison 2009; Schunck 2013) for this case. This is a kind of
modeling that is already widely used in the literature (Alfano 2022a and b), especially
when there is a need to test the impact of a time-invariant variable on a daily panel
modeling the trend of the pandemic. We regress the number of new daily cases of
COVID-19 per capita once the vaccination campaign began and up to the onset of
the summer of 2021, i.e. from 21 December 2020 to 30 June 2021, in each region for
which data were available, building a panel dataset. Previous literature claims that the
varying evolution of the case in a cross-country perspective might be considered as
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Fig. 7 Average Marginal Effects of Horizontal RIL for core-peripheral regions. Note Confidence Intervals
represent 90%. Source: Authors’ elaboration from data indicated in the article

a proxy for the compliance of different publics with locally enforced NPIs (Alfano
2022a and 2022b; Alfano and Ercolano 2022b).

The analysis of the association between looseness and the effectiveness of NPIs
exploits a daily region-level panel covering the period December 2020-June 2021.
Because the RIL is time-invariant, following previous literature (Alfano 2022a and
2022b; Alfano and Ercolano 2022b) we adopt a correlated hybrid model that allows
its inclusion while accounting for unobserved regional heterogeneity. In more formal
terms, we estimated:

�ir t � α + β1
(
ir t−1 − ir

)
+ β2ir

+ β3
(
Strct−28 − Strc

)
+ β4Strc

+ β5RI Lr + β6AvAger + β7GDPpcr
+ β8PopDensr + β9ShVaXr + β10Tt + ε (3)

where �ir t represents the number of new COVID-19 cases recorded in region r on
day t (NEWCases), while ir (t−1) (TOTALCases) denotes the cumulative number of
infections on the previous day, included to account for the exponential dynamics of
viral transmission (these first two variables gathered from Naqvi 2021). As usual in
hybrid models, this variable is decomposed into its within region part (the difference
from the region mean of each observation ir t−1 − ir ) and between region part (each
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Fig. 8 Average Marginal Effects of Vertical RIL for core-peripheral regions. Note Confidence Intervals
represent 90%. Source: Authors’ elaboration from data indicated in the article

region mean, ir ). STR captures the set of NPI adopted in the country sufficiently in
advance (28 days before, Alfano 2022b; Alfano and Ercolano 2022b) for their effects
to manifest (data gathered from the Oxford Stringency Index, Hale et al. 2020), once
again decomposed into its two parts. RI Lr measures our index in its three different
operationalizations. We also included: average regional age, regional GDP per capita
(both gathered from Eurostat and referred to 2017), the population density of the
region (gathered from Naqvi 2021), and the share of population vaccinated in region
r (data from the Vaccine Tracker of the European Center of Disease Prevention and
Control). Finally, there is amatrix ofmonthly time dummies to absorb temporal shocks
and common trends. In this framework, the coefficient on looseness, β5, identifies the
association between RIL and the progression of the pandemic, that is, the additional
number of cases experienced by countries where the region is more loose.

By estimating this equation, we aimed to check the possible association of horizon-
tal, vertical, or overall looseness on the daily number of cases (which can be explained
through varying compliance with the NPIs). Our results, presented in Table 8, suggest
that once again both vertical and overall dimensions of looseness are associated with
the number of new cases, which can be explained by differences in cross-country
NPI compliance. More precisely, higher looseness is associated with higher daily case
counts, a finding in line with what was found by Gelfand et al. (2021) in their cross-
country analysis. This evidence is consistent with theoretical accounts that emphasize
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Fig. 9 Average Marginal Effects of Overall RIL for core-peripheral regions. Note Confidence Intervals
represent 90%. Source: Authors’ elaboration from data indicated in the article

howweaker normative enforcement reduces the capacity for sustained collective com-
pliance, thereby limiting the effectiveness of institutional interventions even when
formal restrictions are in place.

The results also resonate once again with the mechanism highlighted by Bazzi
et al. (2021), who show that US counties with stronger individualistic and anti-statist
cultural orientations displayed weaker adherence to collective public-health measures
during the pandemic. Whereas their analysis identifies a historical source of contem-
porary cultural traits, our findings capture how present-day regional norms translate
into differential responsiveness to NPIs: regions characterised by higher looseness,
and in particular by higher vertical looseness, are associated with a weaker epidemi-
ological impact of restrictive policies. This parallel again suggests that normative
environments, whether historically transmitted or contemporaneously observed, con-
dition the capacity for coordinated collective action under public-health stress. At
the same time, our results extend those of Bazzi et al. (2021) by documenting how
the political (vertical) dimension of looseness plays a disproportionately large role in
shaping compliance, thus offering a more granular account of the normative channels
through which cultural heterogeneity influences policy effectiveness.
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6 Conclusions

This study introduces the Regional Index of Looseness as a novel tool for measuring
cultural loosenesswithin the context ofNUTS-2 level regions, both in its horizontal and
in its vertical dimensions. To the best of our knowledge, this study is the first attempt
to measure looseness at the regional level that distinguishes between its horizontal and
vertical dimensions. The preliminary applications of these indexes presented in the
previous sections underscore their potential utility in increasing our understanding of
cultural influence in risk management processes.

Building upon the extensive literature on this subject, our study provides a regional
perspective, recognizing the importance of within-country variations in cultural
dynamics. The findings reveal intriguing insights into the association of cultural loose-
ness with critical aspects of societal behavior, particularly with two applications in
the context of the COVID-19 pandemic. Notably, our analysis reveals that the level
of cultural tightness or looseness within a region is correlated with both vaccination
attitudes and the effectiveness of NPIs. This underscores the importance of consid-
ering cultural factors in the design and implementation of public policies, especially
in situations involving global risks. Our findings indicate that, within the European
context, the decision to undergo vaccination is a highly politicized issue. Regions
characterized by vertical looseness exhibit a higher likelihood of vaccine hesitancy.
This result aligns with the existing literature suggesting that, in the European context,
vaccination decisions are influenced by specific political factors. Moreover, we found
that the number of daily cases is higher in looser regions, a result in line with the idea
that people are less likely to comply with NPIs in regions where the norms are less
enforced, and hence less effective in curbing contagion and reducing the number of
new cases.

Furthermore, our study identifies the existence of distinct sub-dimensions of tight-
ness and looseness (horizontal and vertical) that offer a more nuanced understanding
of how cultural norms shape individual and collective decision-making. Neither of
these dimensions, or the overall RIL, are correlated to operationalizations of the main
socio-economic constructs, social capital or political polarization. This suggests the
importance of the RIL, at least when it comes to measuring a different dimension from
the popular constructs already used in social science research. By providing a regional-
level perspective and exploring multiple dimensions of cultural looseness, this study
contributes to our understanding of the role of culture in shaping responses to external
shocks, and offers valuable insights for policymakers, scholars, and practitioners alike.

Beyond its descriptive and analytical contribution, the Regional Index of Loose-
ness provides concrete guidance for public policy design and territorial governance. By
capturing cross-regional variation in the strength and enforceability of social norms,
the RIL enables policymakers to anticipate differences in compliance costs and coor-
dination capacity across regions. Specifically, our findings suggest that in regions
characterized by high vertical looseness, where authority-related norms are more flex-
ible and contested, top-down regulatory interventions are likely to encounter greater
resistance and require more substantial investments in communication, legitimacy-
building, and trust-enhancing strategies.
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Conversely, in tighter regional contexts, policies based on clear rules and central-
ized enforcement tend to be more effective, though they may carry risks of rigidity and
reduced adaptability. In this respect, the distinction between horizontal and vertical
looseness proves particularly informative, as it allows for differentiation between peer-
driven normative flexibility and authority-related contestation. This differentiation
can guide more calibrated policy approaches: for instance, by combining enforce-
ment mechanisms with participatory or deliberative tools in regions with high vertical
looseness. More broadly, the RIL offers an instrument for integrating cultural consid-
erations into place-based policy frameworks, thereby contributing to a more nuanced
understanding of territorial governance and institutional effectiveness.

In conclusion, our study underscores the significance of cultural looseness not only
as an analytical construct, but also as an important dimension for understanding terri-
torial governance and policy effectiveness in European NUTS-2 regions. It introduces
a unique perspective by separating the horizontal from the vertical dimension, and
highlights the importance of considering these cultural factors in managing global
risks. Further research into this domain promises to provide valuable insights into
the dynamics of decision-making in different cultural contexts: future studies may
focus on different areas, or on the temporal dimension. Another avenue for future
research concerns the use of machine-learning algorithms to explore the determinants
of the RIL. Techniques such as random forests or gradient-boosting models could
offer a data-driven assessment of which regional characteristics most strongly predict
cultural looseness, complementing the exploratory analyses presented here. Imple-
menting such methods lies beyond the scope of the present study, but these offer a
promising direction for expanding the empirical understanding of regional normative
structures.
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