MPRA

Munich Personal RePEc Archive

Individualism, Formal Institutions, and
National Innovation: A Configurational
Analysis of 80 Countries

Tamilina, Larysa and Akaliyski, Plamen

Independent Research Greece, Lingnan University

15 January 2026

Online at https://mpra.ub.uni-muenchen.de/129486/
MPRA Paper No. 129486, posted 12 Jun 2026 14:58 UTC


http://mpra.ub.uni-muenchen.de/
https://mpra.ub.uni-muenchen.de/129486/

Individualism, Formal Institutions, and National Innovation: A Configurational Analysis of

80 Countries

Larysa Tamilina
Associate Researcher
Independent Research Greece
Irinis 1 Aniksi
Athens 14569 Greece
Phone: +30 210 7777640

Email: larysa.tamilina@gmail.com

Plamen Akaliyski
Assistant Professor
Department of Sociology and Social Policy
Lingnan University
Hong Kong SAR, China

E-mail: akaliyski.plamen@gmail.com

Authors’ note:

Correspondence concerning this article should be sent to larysa.tamilina@gmail.com.


mailto:akaliyski.plamen@gmail.com
mailto:larysa.tamilina@gmail.com

Individualism, Formal Institutions, and National Innovation: A Configurational Analysis of

80 Countries

Abstract
Innovation constitutes a key driver of long-term economic and societal prosperity, motivating
extensive research on its underlying determinants. Although culture is acknowledged as being
of utmost importance, it has predominantly been examined in isolation from institutional
contexts. This study explores how individualist and collectivist cultures contribute to cross-
national differences in innovation performance, and how these cultural effects interact with
formal institutions. Fuzzy-set qualitative comparative analysis is used on data from 80
countries to identify multiple configurations of cultural and institutional conditions associated
with high and low innovation output. Our empirical findings show that individualism and
robust formal institutions independently function as necessary and sufficient conditions for
high innovation performance; nevertheless, their simultaneous presence is essential for
maximizing innovation output. In contrast, the absence of individualism alone emerges as
sufficient to severely constrain innovation. We use these asymmetric results to propose a

novel typology of national innovation regimes.

Keywords: Innovation, individualism-collectivism, formal institutions, national culture,

fsQCA.
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Introduction

Innovation is widely recognized as an important predictor of economic growth and
social progress (Donges et al., 2016; Williams & McGuire, 2010). Societies that innovate
typically experience rapid economic development (Maradana et al., 2017), enhanced social
stability (Castellacci, 2023), and a greater capacity to address complex global challenges
(Khan et al., 2025). Given this importance of innovation, considerable research focuses on
identifying its determinants. Among these, culture has emerged as a fundamental one (Kaasa,
2013; Kaasa & Vadi, 2010; Rossberger & Krause, 2012).

In analysing cultural impacts, studies often focus on the individualism—collectivism
dimension (Cox & Khan, 2017; Liao & Wu, 2025; Waarts & van Everdingen, 2005). By
promoting personal autonomy, self-expression, and the pursuit of individual goals (Hofstede,
2001; Gelfand et al., 2004), individualism has been found to create incentives and provide
rewards for divergent thinking, fostering innovation (Espig et al., 2022; Rinne et al., 2012;
Xu & Gong, 2025). By contrast, collectivism often appears to limit innovation by imposing
social constraints and penalties for deviating from group norms or for questioning traditional
authority (Williams & McGuire, 2010).

Consistent with this reasoning, numerous studies demonstrate a positive association
between individualism-collectivism (I-C) and innovation (Cox & Khan, 2017; Efrat, 2014;
Rinne et al., 2012). The majority of them, however, overlook the potential role of formal
institutions in this relationship. Strong institutional frameworks, i.e., stable, effective,
impartial, accountable, and rule-of-law-abiding governance and state bureaucracy, can
provide incentives and secure rewards relevant to innovative activities, functions that are
often attributed to cultural factors (Anton & Yao, 2022; Bennett & Nikolaev, 2021; Tebaldi &
Elmslie, 2013). More importantly, institutions themselves frequently emerge from the

prevailing cultural orientations of a society (Holmes et al., 2013; Schwartz, 2013). The



analysis of innovation should, hence, not only include both cultural and institutional variables
but also model their interrelations through appropriate methodology (Fuentelsaz et al., 2019).

This study investigates cultural and institutional factors underlying cross-national
variations in innovation output, explicitly considering their potential interdependence and
joint influences. The empirical investigation is based on fuzzy set qualitative comparative
analysis (fsQCA). Unlike regression-based approaches, which primarily estimate individual
effects of predictors, fsQCA identifies configurations of multiple conditions that collectively
enable innovation. Additionally, fSQCA overcomes the asymmetry limitations of regression
methods by distinguishing between combinations of conditions associated with high versus
low levels of innovation (Dusa, 2019).

Using these methodological advantages, the primary objective of our analysis is to
evaluate the relative importance of I-C within these configurations, particularly in relation to
formal institutions. Our research question refers to the extent to which individualism-
collectivism contributes to explaining the cross-national variation in high and low levels of
innovation, when models account for the quality of formal institutions.

Our empirical findings show that individualism and robust formal institutions
independently function as necessary and sufficient conditions for high innovation
performance. Nevertheless, their simultaneous presence is essential for maximizing
innovation output. In contrast, the absence of individualism alone emerges as sufficient to
severely constrain innovation.

The key contributions of this study are, therefore, threefold. First, it provides robust
evidence of the critical role of individualism in promoting innovation. Second, it specifies
individualism’s impact on innovation by identifying the potential conditions with which it
must interact to foster innovation output, with formal institutions emerging as one of utmost

importance. Third, it demonstrates that societies lacking individualism (i.e., that are



collectivist) are prone to being trapped in low innovation rates, with limited capacity to offset

this absence through institutional conditions.

Previous Research

Innovation refers to the creation and implementation of new or significantly improved
products, processes, or organizational practices that generate economic or social value (Cox
& Khan, 2017; Espig et al, 2022; Khan et al., 2025). Rooted in Schumpeterian theory, the
conventional view holds that firms are motivated to innovate to sustain competitiveness in
dynamic market environments (DiMaggio, 1988). Innovation, however, entails substantial
investment and is inherently uncertain in terms of outcomes and returns, exposing firms to
significant risks. Formal institutions mitigate these risks by structuring interactions and
securing rewards for innovators (Acemoglu et al., 2003; North, 1991). Yet alone, they are
insufficient to fully address the uncertainty inherent in innovation (Triandis, 1995).

Cultural orientations may condition individual motivations that underpin innovative
behavior (Patterson, 1999; Syed & Malik, 2014): Cultures that value curiosity, creativity, and
initiative are more prone to innovate than those lacking these attributes (Liao & Wu, 2025;
Xu & Gong, 2025). Furthermore, as a socially embedded process, innovation depends on
knowledge exchange and collaboration (Waarts & van Everdingen, 2005). Cultural norms
influence knowledge sharing patterns (Lee & Law, 2017), conditioning cooperative behavior
during the innovation process. Below, we discuss both cultural and institutional influences,

along with their interplay, in greater detail.

Individualist versus Collectivist Cultures and Innovation
Hofstede (2001) defines individualism as characterized by relatively weak

interpersonal ties, with individuals prioritizing autonomy and assuming responsibility



primarily for themselves and their immediate family. In contrast, collectivist cultures are
understood as embedded in strong, cohesive groups that protect and support their members
throughout their lives. Within such contexts, individuals are expected to demonstrate loyalty
and deprioritize their personal interests in favor of conformity to group expectations.

Akaliyski et al. (2025) further distinguish between individualist and collectivist
cultures as “the extent to which members of a society understand and treat each other
primarily as autonomous individuals in their own right (individualism) versus as
representatives of their groups of origin, to which they are tied through mutual obligations
and particularistic responsibilities (collectivism).” Drawing upon this reasoning, the authors
propose three key facets in which the two types of cultures primarily differ: (a) personal
freedom versus conformity to traditional group norms, (b) tolerance to differences versus
exclusion, (c) equality among individuals versus discrimination based on social position or
group membership. We use these facets to delineate how individualism versus collectivism
relates to innovation.

The analysis of innovation is rooted in the premise that producing a new idea requires
departing from established norms and, hence, the extent to which a culture tolerates
normative deviation influences the likelihood of innovation. Individualism grants persons
considerable autonomy through loose social relations and developed social policy, allowing
people to act according to their own preferences (Prim et al., 2017). This freedom encourages
exploration, expressing opinions, and challenging existing norms, thereby promoting
innovation. Collectivism, by contrast, places strong emphasis on conformity to traditional
social norms, thus limiting personal autonomy (Akaliyski et al., 2025; Kaasa & Vadi, 2008).
Innovation defies this conformity and hence generates fear or anxiety, hindering attempts to

introduce new ideas (Grigoryan et al., 2018).



These differing levels of autonomy between individualism and collectivism also
influence the way people conceptualize creativity as a prerequisite to innovative behavior.
Individualism treats creativity as an individual trait, attributed primarily to personal abilities
rather than to social or group factors (Grigoryan et al., 2018), encouraging persons to
innovate. Tolerance to differences and the absence of discrimination based on social origins
welcome the generation of novel ideas by everyone, further promoting innovation. By
contrast, such implicit beliefs about creativity are less likely to emerge in collectivist
contexts. Perceptions of creativity as an attribute of certain groups discourages those outside
these groups from producing new ideas and hence innovate. Even when belonging to such
groups, individuals in collectivist societies may still refrain from proposing novel ideas if
these ideas challenge group conformity (Williams & McGuire, 2010).

The attribution of creativity to individuals or groups additionally influences
innovation through work self-identification and reward expectations. Regarding the former,
linking creativity to personal attributes, characteristic of individualism, reinforces work self-
identification (Xu & Gong, 2024). Individuals with strong work self-identification, in turn,
strive to promote their significance and personal worth within a firm or organization
(Nanyangwe et al., 2021), which prompts them to engage in innovative behaviour. Such
individuals are also more likely to adopt unconventional approaches to derive a sense of
satisfaction or achievement from their personal efforts (Kim & Coleman, 2015). These
mechanisms are hindered in collectivist societies where loyalty to groups is prioritized over
self-expression. In such contexts, people tend to define themselves through their roles in
these groups rather than through personal achievements.

Likewise, interpreting creativity as an individual versus collective attribute determines
how innovative behavior is rewarded. Innovation inherently involves personal risks,

including uncertainty regarding market success and outcomes (Rogers, 1995). Consequently,



individuals who engage in innovation typically anticipate individual recognition or rewards
for successful efforts. Individualist societies, which view creativity as a personal
achievement, offer personal recognition and reward (Shane, 1992). Collectivist societies, in
contrast, perceive individual contributions as belonging to the group or organization. As a
result, innovators in such cultures are less likely to receive personal recognition,
compensation, or other rewards for their ideas, which typically discourages innovative
behavior. Under such conditions, innovation remains possible only when groups or society
nurture commitment and willingness to make personal sacrifices (Gelfand et al., 2004).

Beyond their implications for creativity, I-C may explain cross-cultural differences in
knowledge exchange patterns that underpin innovation. Autonomy, characteristic of
individualism, permits economic and social interactions beyond one’s immediate group,
thereby expanding opportunities for information exchange (Greif, 1994; Henrich, 2020).
Furthermore, the emphasis on equality among individuals promotes knowledge sharing by
decoupling knowledge from specific social classes, positions, or group memberships.
Similarly, the inclusiveness associated with tolerance of diversity and the reduced salience of
group boundaries enables the circulation of information and knowledge across a broader
segment of the population. Together, these mechanisms enhance knowledge accumulation
and, in turn, innovation within society. Consistent with this reasoning, Hofstede (2001)
argued that individualism is positively associated with knowledge sharing, a relationship that
has been empirically linked to higher levels of innovation (Lee & Law, 2017).

Collectivist cultures tend, in contrast, to display more segmented interaction patterns,
in which individuals primarily engage with in-group members (Greif, 1994). The prevalence
of intolerance, social exclusion, and distrust of outgroups (Akaliyski et al., 2025) further
constrains cross-group interactions, limiting opportunities for information exchange and

knowledge sharing (Bonetto et al., 2022). Knowledge diffusion in such contexts primarily



occurs when these societies emphasize consensus, enabling cooperation among individuals
irrespective of their group membership (Xu & Gong, 2024).

In summary, individualism is generally more conducive to innovative behaviour than
collectivism as it fosters individual creativity through greater personal autonomy, stronger
work-related self-identification, clearer reward expectations and more effective knowledge
sharing. However, innovation processes are substantially more complex than this dichotomy
alone implies. A wide range of additional factors are often required to create an innovation-
supportive environment. Among these, formal institutions play a particularly prominent role
(Bennett & Nikolaev, 2021; Boudreaux & Nikolaev, 2019; Nikolaev et al., 2017) and are

frequently regarded as a central determinant of innovation (Tebaldi & Elmslie, 2013).

Formal Institutions and Innovation

Formal institutions represent codified and explicit rules that govern interactions
among members of society (North, 1991). By establishing clear behavioral expectations, they
reduce uncertainty in social and economic exchanges and lower transaction costs
(Williamson, 2000). As a result, they create a stable and predictable environment in which
individuals and firms can pursue innovation with reduced risk of opportunistic behavior (Liao
& Wu, 2024; Naveed & Shabbir, 2022).

Within the institutional perspective, the protection of intellectual property rights is
particularly emphasized (Berkowitz et al., 2015; Acemoglu et al., 2003). Intellectual property
rights ensure that innovators can appropriate the returns from their creative efforts (Naveed &
Shabbir, 2022) and provide a predictable and equitable market framework (Liao & Wu,
2024). In contrast, the absence of such protections raises the costs of innovation by exposing

firms’ outputs to appropriation, which discourages investment in innovative activities.



Beyond property rights, regulatory institutions and democratic governance influence
innovation by determining the overall quality and effectiveness of the rule of law (Rodriguez-
Pose & Cataldo, 2015). In doing so, these institutions set the formal legal framework and also
affect how consistently and reliably laws are applied. This in turn reduces uncertainty,

creating the stable and predictable environment for innovation (Tebaldi & Elmslie, 2013).

Interplay between Individualism-Collectivism and Formal Institutions in Promoting
Innovation

Irrespective of the specific forms that institutions take, their ultimate impact on
innovation is conditioned by cultural context. Prior evidence largely suggests that the
innovation-enhancing effects of formal institutions are greater in individualist than in
collectivist societies (Fuentelsaz et al., 2019). Collectivist societies tend to rely on social
norms and informal networks, not codified rules, to manage uncertainty and coordinate
economic activity (Xu & Gong, 2025). Even when formal institutions exist, their capacity to
promote innovation tends to be weaker (Fuentelsaz et al., 2019). Empirical evidence largely
supports this argument, showing that formal institutions are more central to innovation in
individualist contexts, whereas social embeddedness serves as a key mechanism for
managing uncertainty in collectivist settings, reducing reliance on formal institutional
frameworks (Khan et al., 2017; Naveed & Shabbir, 2022).

The influence of culture, however, extends beyond conditioning institutional impacts
on innovation to shaping their very formation (Greif, 1994). In individualist cultures,
informal norms are insufficient to manage uncertainty, creating a strong incentive for the
development of robust formal institutions to enforce contracts (Li & Zahra, 2012; Welzel et
al., 2025) and establish incentive structures that promote innovation (Fuentelsaz et al., 2019).

Consequently, these societies are often characterized by effective rule-of-law systems,
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including comprehensive intellectual property rights protections (Li & Zahra, 2012).
Moreover, the high value placed on individual autonomy in these societies fosters democratic
governance institutions that protect personal freedoms and minimize constraints on individual
decision-making (Inglehart & Welzel, 2005).

In contrast, collectivist cultures primarily rely on informal economic and social
mechanisms to ensure contract compliance and property rights enforcement (Henrich, 2020;
Welzel et al., 2025). Governments hence prefer to leverage group loyalty and group cohesion
to uphold agreements, instead of introducing the rule of law. The emphasis on group loyalty
over autonomy also prompts the establishment of centralized regulatory institutions with
strong oversight that limit individual autonomy. As a result, these cultures favour less
democratic institutional arrangements that reinforce hierarchical coordination and social
control.

In summary, while culture shapes the behavioral mechanisms through which
innovative activities are initiated, institutional settings provide the formal incentive structure
for innovation. Yet both the extent of institutional influences and the emergence of formal

institutions are conditioned by culture.

Research Gaps and Objectives

Despite this substantial body of research on the role of culture and formal institutions
in promoting innovation, several issues remain unresolved. First, most studies acknowledge
that culture alone is insufficient to enhance innovation and that formal institutions must be
considered when analysing innovation outcomes (Bennett & Nikolaev, 2021; Tebaldi &
Elmslie, 2013). In spite of this recognition, analyses of the culture—innovation nexus continue
to focus on cultural factors while controlling only for basic economic and social variables and

largely overlooking the quality of institutional settings (Prim et al., 2017; Espig et al., 2020).
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Cultural and institutional determinants remain rarely combined within a unified analytical
framework, which inhibits the accurate estimation of culture’s impact on innovation.

Second, empirical evidence indicates that culture can condition the influence of
formal institutions on innovation. Scholars generally agree that formal institutions play a
more significant role in fostering innovation in individualist societies, while cultural factors
themselves become a primary driver of innovation in collectivist societies, neutralizing the
role of formal institutions (Khan, 2017; Naveed & Shabbir, 2022). In this case, models of
innovation should not only incorporate both predictors, but also explicitly examine their joint
effects. This, in turn, raises questions about the appropriateness of conventional
methodologies used to predict innovation. Standard regression-based approaches can
effectively isolate individual effects but are less suitable for capturing complex
interdependencies, especially when multiple variables interact to produce an outcome.

Third, even when studies include both culture and formal institutions and assume
potential interactions, they rarely account for endogeneity in their relationship. Formal
institutions address collective action problems, while cultural norms shape how individuals
perceive these problems and hence influence the design, selection, and enforcement of
institutional solutions (Holmes et al., 2013). Conversely, the establishment of formal
institutions can reshape cultural values by promoting new norms and behavioral patterns.
This bidirectional relationship highlights the need for methodologies capable of addressing
endogeneity and interdependence among predictors in the analysis of innovation (Fuentelsaz
etal., 2019).

Fourth, prior research has heavily relied on Hofstede’s measures of culture,
particularly I-C, despite well-documented limitations (Minkov, 2017). Many studies refer to
the outdated and non-representative data, problems with replicability and predictive validity

of Hofstede’s cultural dimensions (Komisarof & Akaliyski, 2025; Minkov et al., 2017; Taras
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& Steel, 2009). The use of these measures as predictors of contemporary outcomes may
hence yield biased estimates and, in some cases, even reversed-sign coefficients (see
Akaliyski et al., 2025). Although scholars broadly agree on the need to adopt alternative,
more robust measures of I-C, their application in prior innovation research has remained
limited.

The present study seeks to address the aforementioned gaps by exploring the impact
of cultures on innovation in conjunction with formal institutions. The novelty of our approach
lies in the application of fuzzy-set qualitative comparative analysis (fSQCA) that shifts the
focus from estimating the individual effects of predictors to assessing their combined
influences using a set theory. FsSQCA is particularly well-suited to address issues of
endogeneity and interdependence among numerous predictors in shaping the outcome. The
methodology is, moreover, able to account for potential asymmetries between configurations
linked to the opposite outcomes - high and low innovation,- enabling a more nuanced
analysis. Additionally, rather than relying on Hofstede’s I-C data, we employ an alternative
index recently proposed by Akaliyski et al. (2025), which provides a well-validated measure
of I-C in both theoretical and empirical terms.

In this analysis, our main research question is the extent to which I-C contributes to
explaining the cross-national variation in high and low levels of innovation, when models
control for the quality of formal institutions. The primary objective is to identify all relevant
combinations of cultural and institutional conditions associated with innovation. Accordingly,
the analysis aims to test the following hypotheses:

Hypothesis 1: 1-C and formal institutions act as necessary and sufficient conditions
for high innovation output.

Hypothesis 2: The absence of I-C and the absence of strong formal institutions act as

necessary and sufficient conditions for low innovation output.
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Hypothesis 3: There is a difference in the importance of [-C and formal institutions

between high and low innovation output.

Data and Methods

Data

This study employs seven variables derived from five distinct data sources. The
dependent variable, innovation, is measured using the Global Innovation Index. This index
comprises the Innovation Input Sub-Index, which captures structural characteristics of
national economies that support innovative activity, and the /nnovation Output Sub-Index,
which reflects countries’ realized innovative activities. Both sub-indices are constructed using
a combination of subjective and objective indicators, primarily sourced from the World Bank
and the World Economic Forum. We limit GII operationalization in our analysis to innovation
output since the input sub-index explicitly incorporates institutional measures and hence
overlaps with formal institutions. Data on the GII output sub-index were sourced from the
World Intellectual Property Organization (Dutta et al., 2022). The values range from 0 to 100,
with higher scores indicating greater innovative performance.

In operationalizing the individualism-collectivism dimension of culture (I-C), we
deviate from the conventional approach of using Hofstede’s I-C index as it is based on
outdated and non-representative data showing substandard replicability and nomological
validity (Akaliyski et al. 2025; Komisarof & Akaliyski , 2025; Minkov et al., 2017; Taras &
Steel, 2009;). Instead, we adopt the I-C index recently developed by Akaliyski et al. (2025).
The index was constructed from six country-level sub-indices derived from 29 World Value
Survey and European Values Study items, including (1) child-rearing emphasizing self-
direction, (2) distancing from traditional duties, (3) egalitarian beliefs, (4) equal trust, (5)

acceptance of diverse individuals and social groups, and (6) acceptance of diverse life
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choices. All items were scaled from 0 to 100, aggregated to the country level, and combined
into a composite index, with equal weight assigned to each of the six sub-indices.

Since [-C captures only a single dimension of culture, we additionally control for
flexibility—-monumentalism (FXL—MON). Minkov and Kaasa (2022) argue that [-C and FLX-
MON jointly summarize all major validated models of national culture. Within this
framework, flexibility refers to an emphasis on thrift and delayed gratification, the promotion
of a flexible and adaptable self whose behaviour varies across situations, and the suppression
of positive self-evaluative emotions such as pride and self-esteem. In turn, monumentalism
places lower importance on thrift, cultivates an invariant self, guided by stable and immutable
values that prescribe consistent behaviour, and encourages positive self-regard, including
high self-esteem and pride. Data on the FLX-MON index were sourced from Minkov and
Kaasa (2022). Since [-C and FLX-MON exhibit a substantial correlation (0.550) in our
sample, we refrain from employing the raw data. Instead, we assume that FLX-MON is a
conceptually distinct cultural dimension from I-C and, hence, attribute this correlation to the
measurement error resulting from the usage of subjective indicators in the construction of
both cultural indexes. To eliminate this overlap, we regress the FLX-MON index on the [-C
index and use the residuals as an approximation of the FLX-MON dimension in our analysis.

Formal institutions are operationalized through six World Bank Governance
Indicators (GovInd): voice and accountability, political stability, government effectiveness,
regulatory quality, rule of law, and control of corruption. Each indicator is reported on a
continuous scale ranging from —2.500 (weak governance) to 2.500 (strong governance). Since
these indexes exhibit a high correlation, we construct a single measure of formal institutions
(Cronbach’s alpha = 0.970) by estimating an average of the six scores for each country

(GoviInd). The original data were obtained from the World Bank (2025).
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As the innovation process depends on knowledge accumulation, we include education
(EDU) measured through the percentage of the population aged 25 and over that has
completed at least short-cycle tertiary education. The relevant data were sourced from the
World Bank (2024). Beyond education, proclivity to innovation varies across age groups,
with midlife—approximately ages 35 to 45— being the most productive and impactful
period for innovation (Jones, 2010; Kaltenberg et al., 2023). To control for these societal
differences, we include the size of the “creative-age” population (CreativeGroup), calculated
as the share of individuals aged 35-44 relative to the total population. Population data were
sourced from the United Nations (2024).

We further assume that knowledge and creativity within countries can be augmented
through migration, as migrants bring a unique set of skills, culture, and human capital from
their countries of origin. To account for this effect, we control for migrant stocks at the
country level (MigrantStock), measured as the proportion of the population born outside the
country, including refugees. Data were obtained from the World Bank (2024).

The final dataset includes 80 countries for which complete data were available for all
selected variables. Where possible, data were averaged over the six-year period from 2017 to
2022 to reduce the influence of cyclical fluctuations. The dataset used in this study is publicly
available at [the link will be included]. Country scores for each variable are provided in
Annex A of the online supplementary materials [the link will be included]. Table 1

summarizes descriptive statistics and correlations for all aforementioned variables.
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Table 1. Descriptive Statistics, Correlations and Calibration Anchors for the Key Variables Used in the Analysis

Calibration Anchors

Variables 1. 2. 3. 4. 5. 6. 7. Mean St. dev

Low Ambiguity High
1. GII Output 1.000 29.845 13.363 12.880 27.900 53.151
2.1-C 0.810 1.000 49.202 12.703 31.037 51.185 71.333
3. FLX-MON 0.242 0.000 1.000 0.000 1.000 -0.116 -0.001 0.114
4. Govind 0.822 0.877 0.026 1.000 0.210 0.911 -1.147 -0.005 1.686
5. EDU 0.428 0.473 0.363 0.389 1.000 27.208 14.578 8.514 29.077 49.640
6. MigrantStock 0.391 0.333 0.148 0.471 0.331 1.000 10.111 12.189 0.195 15.432 30.670
7. CreativeGroup 0.051 -0.106 0.227 -0.020 0.170 0.354 1.000 14.187 2.130 11.550 14.232 16.914
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Method Description

The empirical investigation is based on fuzzy-set qualitative comparative analysis
(fsQCA). FsQCA is a set-theoretic method suitable for both crisp and fuzzy sets. While crisp
sets are binary (a case either fully belongs or does not belong to a set, coded 1 or 0), fuzzy
sets allow partial membership, representing the degree of belonging on a scale from 0 (fully
out) to 1 (fully in) (Brush et al., 2024). FsQCA uses these membership scores to estimate how
different factors, called conditions, work together to produce the same outcome. In this way,
fsQCA departs from the conventional premise that predictors act independently, linearly, or
additively. Instead, it focuses on configurations of conditions that are jointly associated with
an outcome (Dusa, 2019).

In calculating these configurations, fsSQCA assumes the presence of asymmetry in
outcomes by allowing configurations leading to a positive outcome to differ from those
associated with a negative outcome. In our analysis, this implies that the combinations
associated with high innovation can differ from those that produce low innovation.
Additionally, fSQCA assumes that multiple combinations of conditions yield the same
outcome. Applied to our research, more than one combination can be expected to lead to high
or low innovation, with some of the factors within these combinations representing core
conditions and others playing only a peripheral role.

Combinations are identified by estimating a truth table, which contains all logically
possible configurations of conditions, and subsequently examining whether cases sharing the
same configuration exhibit the same outcome (Brush et al., 2024). The truth table results are
used to identify necessary and sufficient conditions. Necessary conditions are those that
consistently occur whenever countries exhibit a certain innovation outcome. Sufficient
conditions, in turn, are specific combinations of conditions that can generate the outcome,

meaning that their presence is enough for the outcome to occur (Dusa, 2019).
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To identify sufficient conditions, fsSQCA generates three types of solutions:
conservative, intermediate, and parsimonious (Brush et al., 2024). The conservative solution
takes the cases where the outcome is present, and performs the minimizations, in successive
iterations, until the simplest prime conditions are generated while using only the observed
cases in which the outcome occurs. The intermediate solution goes one step further by also
considering a limited number of logically possible but unobserved cases, known as logical
remainders. However, only those remainders that align with the study’s theoretical
expectations are included, while implausible or contradictory assumptions are excluded.
Finally, the parsimonious solution uses all logically possible remainders, regardless of
theoretical expectations, to achieve the highest level of simplification. As a result, it identifies
only the most fundamental conditions that are necessary for the outcome, omitting conditions
that play a more peripheral or context-dependent role.

Considering that each solution type possesses certain advantages and disadvantages,
all three of them are estimated. This strategy ensures rigorous and transparent analysis,
allowing, in parallel, a deeper theoretical interpretation of how conditions relate to outcome
and which of them constitute core conditions. The solutions are estimated in the R-package
QCA (Dusa, 2019). We use consistency and coverage to evaluate the quality of the solutions.
Consistency reflects the proportion of cases within a given configuration that also display the
outcome (low or high innovation output). A commonly used threshold is 0.800 or higher.
Coverage measures the proportion of cases within the outcome covered by a configuration or
the entire solution and should be at least 0.600.

Prior to analysis, the selected variables have been calibrated into fuzzy set
membership scores between 0 and 1. Calibration is performed by using the logistic function
and specifying three thresholds: the level of membership for the full inclusion, full exclusion,

and the crossover point reflecting maximum ambiguity. The choice of anchors is based on the
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common approach of using 95% and 5 % of the sample data as a quantile value for full
membership and full non-membership respectively, while 50 % as a crossover point (Dusa,

2019). The anchor values for each variable are reported in Table 1.

Analysis and Results

We begin the analysis by identifying associations between innovation (GII),
individualism-collectivism (/-C), and formal institutions (Govind). The correlations reported
in Table 1 and illustrated in Figure 1 (see panels 1a and 1b in Figure 1) indicate that [-C and
formal institutions are both positively associated with innovation output (#=0.810 vs
r=0.822). The two predictors also appear themselves closely interrelated (r=0.877). Plotting
their standardized values against each other (see panel 1c in Figure 1) shows that countries
characterized by a higher /-C also have a higher GovInd as predicted by theory (Akaliyski et
al., 2025; Holmes et al., 2013).

We further rely on these standardized scores to compute the two predictors’ median
values and use them to divide the scatterplot into four quadrants (see panel 1d in Figure 1).
We then calculate the average level of innovation output for the countries within each
quadrant. The results reveal predictable patterns: Countries situated in the quadrant
characterized by above-median scores on both /-C and Govind display the highest level of
innovation output. Conversely, countries situated in the opposite quadrant—those with
below-median values on both variables—exhibit innovation performance that is roughly half

that of the former group.
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Figure 1. Associations between Innovation Output, I-C, and Formal Institutions

=60 =60 .

(D - - .. (D - .o

- ’ s - L

2 Y- & 2 .

Lo Dt o . .

= 40 AL = 40 T

@) L tee @) .. v

5 l.. ;:. c... * 5 ' . ..:‘.’.. *

i P '. ¢ o > ...

$20 S20 ol v

(@] - L] . (@] o °.. *

[ i * [ - -, *

£ £

20 40 60 80 20 40 60 80

—_ [-C Score . GovInd Score (Rescaled 1-100)

@ @

5 s Gl Gl

o (a) o b

o o s

E ) e 3 259 ] 41_4.,. J.
1 . *

8 SCP ﬁ%i&?.- 8 | W e

N EORTIRA" N R

T LHLs ES e . :

5 CYp HU-v ESP s b,

H . Lot

2 A 2 |

0 GHA ﬁl..é}aNG S R O e R EEEEEEE

@,. - '.TU‘N * ..ERA g - o.o: L

) TR A -° ) R

g-1 8®, AR 5 Ay

B MR RN L

2, ~RQ pe , Gl ; Gl

=" =~ 19 30.6

3 2 1 0 1 2 3 R 0 7 2

O |-C Score (Standardized z-score) ©

I-C Score (Standardized z-score)
(c) (d)

Notes: Graph (a) shows the relationship between I-C scores and innovation output. The
dashed line represents the fitted regression line, and the shaded area indicates the 95%
confidence interval. Graph (b) illustrates the relationship between formal institutions
(Govind) and innovation output. The dashed line represents the fitted regression line, and the
shaded area shows the confidence interval. Graph (c) presents the relationship between I-C
scores and formal institutions (GovInd). To eliminate differences in the variables’
measurement scales, standardized values are used for plot construction. The diagonal line
represents the line of equality. Due to space constraints, not all country names are displayed.
Graph (d) depicts I-C scores against institutional scores (GovInd) with median lines for both
variables dividing the plot into four quadrants. The GII labels indicate the average innovation
output for countries in each quadrant.

Differences in innovation output are also observed between countries that score
higher on /-C versus those that score higher on Govind. Countries with stronger formal

institutions but collectivist cultures have lower innovation output than those where I-C values
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surpass institutional indexes. This suggests that individualism is more important than formal
institutions in promoting innovation, whereas strong formal institutions alone appear
insufficient to stimulate innovation in the absence of individualism. However, in both of these
quadrants, innovation is weaker than in the quadrant characterized by high values on I-C and
formal institutions.

The results thus indicate that innovation might depend on the particular way in which
I-C and institutional quality combine within a country. We use fsSQCA to explore the

configurational nature of this relationship.

Table 2. Analysis of Necessary Conditions for High and Low Innovation Output

High Innovation Output Low Innovation Output
Conditions
Consistency Coverage Consistency Coverage

I-C 0.800 0.878 0.391 0.467
~1-C 0.515 0.437 0.898 0.829
FLX-MON 0.699 0.676 0.596 0.627
~FLX-MON 0.614 0.583 0.691 0.714
GovInd 0.894 0.820 0.475 0.474
~ GovInd 0.426 0.428 0.820 0.894
EDU 0.712 0.791 0.434 0.524
~EDU 0.571 0.482 0.827 0.757
MigrantStock 0.515 0.851 0.289 0.519
~ MigrantStock 0.709 0.479 0.917 0.672
CreativeGroup 0.623 0.646 0.580 0.653
~ CreativeGroup 0.666 0.593 0.686 0.664

Notes: In fSQCA, the opposite of an outcome or condition is shown with a tilde (~).
For example, ~GovInd refers to weak formal institutions instead of strong formal institutions,
and ~I-C indicates collectivism. Interpretation: The consistency score of 0.800 for I-C
indicates that 80.0 percent of highly individualist countries also reported high innovation
output; the coverage score of 0.878 for I-C indicates that individualism explains 87.8 percent
of the cases with high innovation output.

22



Table 2 summarizes the findings from the necessity analysis. The two variables of
interest— /-C and Govind—symmetrically satisfy the conventional thresholds of at least
0.800 for consistency and 0.600 for coverage for both low and high innovation output. Hence,
their presence is a necessary condition for high innovation, while their absence is a necessary
condition for low innovation. Additionally, low stocks of migrants and low levels of
education appear as necessary conditions for low innovation output.

The sufficiency analysis further identifies individualism (/-C) as the primary
condition associated with high innovation (see Table 3). However, the results indicate that the
innovative effects of I-C are conditional rather than independent. In most configurations,
individualism contributes to high innovation only in the context of strong formal institutions.
High innovation is observed across multiple configurations, where I-C and robust formal
institutions co-occur, frequently in conjunction with complementary conditions such as
flexible culture, a highly educated labor force, or substantial migrant stocks.

Individualist culture can, in more limited circumstances, be associated with high
innovation even in the absence of strong formal institutions. Such configurations are
comparatively rare and depend on the presence of compensatory factors. In particular, a large
prime creative-age population appears necessary to offset institutional deficiencies.
Conversely, strong formal institutions may occasionally compensate for the absence of
individualism, enabling innovation in otherwise collectivist settings. These pathways,
however, typically require additional enabling conditions, such as large creative-age cohorts
or a flexible culture that facilitates behavioural adaptation and interaction with outgroup

members.
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Table 3. fSQCA Solution for High Innovation Output

Conservative solution

Intermediate solution

Parsimonious solution

Cl1 C2 C3 c4 C5 C6 Cc7 C8 C9 C10 Ci11 11 12 I3 P1 P2 P3
I-C o ° ° ) ) o ) o o o ° °
FLX-MON . ° ° o o o ° °
Govlnd ° ° ° ° ° ° ° o o o ° °
EDU o ° ° o o o °
MigrantStock o ° o ° o o o ° ° ° ° °
CreativeGroup o o ) ° o ° o °
Consistency 0.778 0972 0971 0913 0977 0902 0.816 0.866 0.922 0.944 0.874 0.820 0.851 0.888 0.878  0.820 0.851
PRI 0.289 0946 0935 0.822 0946 0.774 0.241 0.449 0.266 0.255 0.180 0.725 0.742 0.730 0.804  0.725 0.742
Solution coverage 0345 0.436 0451 0460 0366 0416 0279 0.276 0.165 0.173 0.171 0.894 0.515 0479 0.799 0.894 0.515
Unique coverage 0.022 0.071 0.013 0.036 0.012 0.001 0.012 0.005 0.000 0.006 0.000 0.261 0.001 0.016 0.018 0.085 0.000
Overall solution
) 0.811 0.775 0.771
consistency
Overall solution
0.751 0.919 0.921

coverage

Notes: The black circles (@) denote the presence of a condition, while the empty circles (©) indicate the absence of it; empty cells correspond to
a “does not matter” situation in which the condition may be either present or absent. Every column represents a separate configuration of
conditions with consistency around 0.800 or higher. All the configurations should be combined in one solution with the logical “AND.”
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Table 4. fsQCA Solution for Low Innovation Output

Intermediate Parsimonious
Conservative solution
solution solution
Cl1 C2 C3 C4 C5 Co6 C7 C8 C9 11 12 P1 P2
1I-C o o o o o o o ° o o
FLX-MON o o ° ° ° o ° °
GovInd o o o ° ° o °
EDU o o o o ° o o o
MigrantStock o o o o o ) )
CreativeGroup ) o ° ) o ) o ° ° °
Consistency 0.884 0.905 0.985 0.907 0.890 0.880 0.942 0.973 0.805 0.829 0.785 0.829 0.785
PRI 0.813 0.749 0.971 0.695 0.709 0.527 0.759 0.820 0.060 0.741 0.558 0.741 0.558
Solution coverage 0.723 0.375 0.441 0.324 0.382 0.262 0.296 0.175 0.163 0.898 0.475 0.898 0.475
Unique coverage 0.115 0.016 0.008 0.010 0.059 0.000 0.005 0.014 0.005 0.455 0.032 0.455 0.032
Overall solution
0.834 0.791 0.791
consistency
Overall solution
0.887 0.930 0.930

coverage

Notes: The black circles (@) denote the presence of a condition, while the empty circles (©) indicate the absence of it; empty cells correspond to
a “does not matter” situation in which the condition may be either present or absent. Every column represents a separate configuration of
conditions with consistency around 0.800 or higher. All the configurations should be combined in one solution with the logical “AND.”
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An examination of configurations associated with low innovation output (see Table 4)
reveals a pronounced asymmetry. The absence of individualist culture (~I-C) emerges as a
core condition linked to low innovation. In many instances, low innovation results from the
combined absence of [-C and strong formal institutions, indicating that institutional
weakness intensifies the innovation-inhibiting effects of collectivism. Importantly, however,
low innovation frequently occurs in the absence of I-C alone, even when other potentially
favourable conditions are present. This pattern underscores the limited capacity of alternative
factors to compensate for the lack of individualism.

Overall, the findings suggest that individualist culture functions as a necessary
catalyst for high innovation, but not in all configurations as a self-sufficient condition.
Formal institutions play a critical enabling role likely by establishing expectations,
safeguarding individual initiative, and reducing coordination costs, thereby allowing
individualist values to translate into innovative outcomes. While less complex solutions
suggest a partial substitution between culture and institutions, the most robust pathways to
high innovation arise when individualism and strong formal institutions are jointly present.
By contrast, the absence of individualism constitutes a sufficient barrier to innovation—one
that formal institutions can mitigate only partially.

Figure 2 visualizes the results for parsimonious solutions, revealing distinct regional
patterns in the distribution of countries across configurations. Established democracies
strongly align with the institutional solution (GovInd), indicating that robust institutions and
effective governance are central to innovation in these regions. The cultural solution (/-C)
includes most of the same countries, suggesting that they possess not only strong formal
institutions but also individualist cultures. The migrant stock (MigrantStock) solution is most
apparent in Western countries with large open economies and select high-income Asian

countries/regions (Hong Kong and Singapore), where openness to migration facilitates
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innovation through diverse human and cultural capital. Low individualism (~I-C) is, by
contrast, observed predominantly in Sub-Saharan Africa, Central and South Asia, and several
post-communist countries, where collectivism hinders innovation. The lack of education
(~EDU) even in the presence of creative cohorts (CreativeGroup), typical of Latin America,
North Africa, and parts of Sub-Saharan Africa, indicates that the deficiency in educational
resources can further hinder innovation.

To ensure the robustness of these findings, we conducted a series of sensitivity tests
(see Annex B of the online supplementary materials [the link will be included]). We repeated
the analysis with alternative calibration anchors and recalculated the models after excluding
irrelevant cases (cases with low membership in both the configuration and the outcome).
Across all these tests, high innovation is achieved either through individualist culture or via
robust formal institutions. In more complex (conservative) configurations, both of them must
co-occur to produce the positive outcome. Conversely, the absence of individualism
represents a sufficient condition capable of inhibiting innovation on its own, at least in two of

the three solution types.

Discussion

Our findings are broadly consistent with prior research demonstrating a positive
association between individualist culture (I-C) and innovation (Gelfand et al., 2011; Espig et
al., 2022; Rinne et al., 2012; Xu & Gong, 2025), as well as evidence linking strong formal
institutions to higher innovation output (Bennett & Nikolaev, 2021; Boudreaux & Nikolaev,
2019; Nikolaev et al., 2017). Accordingly, our results provide support for Hypothesis 1, as
individualism and strong formal institutions emerge as necessary and sufficient for high
innovation output in at least one solution type. By contrast, Hypothesis 2 receives only partial

support. While the absence of individualism constitutes a necessary and sufficient
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Figure 2. Distribution of Countries Across High and Low Innovation Combinations
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condition for low innovation outcomes, the absence of strong formal institutions alone does
not consistently generate low innovation.

These findings further indicate a pronounced asymmetry in the roles of individualism
and formal institutions across high and low innovation outcomes, thereby supporting
Hypothesis 3. Specifically, individualism in isolation is insufficient to generate high
innovation; its positive effects depend on the presence of supportive formal institutions.
Conversely, the absence of individualism appears, in most cases, sufficient to substantially
constrain or even block innovation processes, regardless of institutional strength.

We conceptualize this pattern as an “asymmetric sufficiency paradox.” This concept
captures situations in which the presence of a given attribute is insufficient to produce a
positive outcome unless combined with additional enabling conditions, whereas the absence
of that same attribute is sufficient to produce a negative outcome. While identified here in the
context of culture and innovation, this phenomenon is likely to extend to a broader range of
socio-economic outcomes. For example, the absence of education reliably leads to poor
labour market outcomes, yet education alone is insufficient to guarantee labour market
success without complementary factors such as work ethic, professional norms, social
networks, or prior experience.

We further argue that this asymmetry reflects both the interdependence and the
differentiated causal influence of contributing factors. When a single factor can generate the
absence of an outcome but requires reinforcement from other factors to produce its presence,
this implies a relational causal structure. Within such a structure, the focal factor conditions
not only the effectiveness of complementary factors but, potentially, their emergence. Applied
to the relationship between culture and institutions, this reasoning supports the view that
culture shapes the environment in which formal institutions are formed, maintained, and

rendered effective.
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From this perspective, culture plays a dual role in shaping innovation outcomes. First,
individualist culture directly promotes innovative behaviour by enhancing personal
autonomy, work-related self-identification, reward expectations and knowledge sharing as
suggested by cultural studies (Cox & Khan, 2017; Liao & Wu, 2025; Waarts & van
Everdingen, 2005). Second, individualist culture indirectly influences innovation by
conditioning the development of formal institutional arrangements that constrain opportunism
and provide legal and procedural protections for innovators, consistent with arguments

advanced by Greif (1994) and Li & Zahra (2012).

Typology of National Innovation Regimes

We use this configurational relationship between culture and formal institutions in
promoting innovation to construct a novel typology of innovation regimes. We create a two-
dimensional space by assigning I-C to the X-axis and formal institutions to the Y-axis (see
Figure 3). Within this space, the upper-right quadrant corresponds to a configuration in which
individualism is combined with strong formal institutions. In this setting, incentives
generated through both cultural and institutional mechanisms are jointly realized, creating a
high-performance environment for innovation. Consistent with panel (d) in Figure 1, this
quadrant is associated with the highest levels of innovation output and characterizes societies
that emerge as innovation leaders. Both older and a substantial number of newer European
Union member states are disproportionately represented in this quadrant.

The lower-right quadrant captures contexts in which individualism exists in the
absence of robust formal institutions. In this case, incentives for innovation arise primarily
from cultural mechanisms, while institutional support remains weak. Individualism can
enhance innovative behaviour but remains insufficient alone to constrain opportunism and

mitigate risks of uncertainty. Countries located in this quadrant therefore possess latent
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innovation potential shaped by cultural predispositions toward innovation, but lack the
institutional safeguards necessary to fully realize this potential. As a result, these systems
may generate isolated innovators or pioneers, yet remain constrained in their ability to
translate such outcomes into sustained innovation leadership. Brazil and Mexico serve as

illustrative examples of such cases.

Figure 3. Quadrant-Based Typology of Innovation Regimes by Culture and Governance
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The upper-left quadrant, in turn, represents contexts characterized by collectivism but
relatively strong formal institutions. In principle, formal institutions can provide incentives
for innovation, by creating a safe environment that constrains opportunistic behaviour and
upholds contract arrangements. However, entering this safe environment requires the
presence of innovative behaviour, typically associated with individualism and not

collectivism. Consequently, innovation output in this quadrant is expected to be lower than in
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the two aforementioned quadrants, commensurate with panel (d) in Figure 1. Given the
constrained nature of innovation in these contexts, such economies are more appropriately
characterized as institutional compensators. Georgia and Cyprus exemplify this situation.

The lower-left quadrant describes societies that lack both I-C and strong formal
institutions. In these contexts, collectivism constrains the formation of innovative behaviour
whereas weak formal institutions create a high-risk environment for innovative activity.
Moreover, collectivism inhibits the long-term emergence and consolidation of effective
formal institutions. This quadrant is therefore best described as a stalled system, in which
neither cultural nor institutional conditions are conducive to innovation. It possesses the
lowest level of innovation as suggested by panel (d) in Figure 1. Egypt, Iran, and Kyrgyzstan
exemplify countries located in this quadrant.

Overall, a configurational perspective on innovation indicates that culture constitutes
a foundational condition for innovation processes by shaping a nation’s underlying innovative
capacity. However, this potential can be fully realized only in the presence of an appropriate
formal institutional environment. Formal institutions determine the extent to which culturally
embedded innovative capacity is translated into sustained innovation outcomes. At the same
time, the ability to develop and maintain such institutional arrangements is itself likely to be
conditioned by the presence of individualism. Culture therefore plays a dual role in shaping
innovation: it directly influences innovation by encouraging innovative behaviour and

indirectly by structuring the environment in which formal institutions emerge and operate.

Conclusions
This study examines the role of culture and formal institutions in shaping national
innovation outcomes. Using fuzzy-set qualitative comparative analysis (fsSQCA) on a sample

of 80 countries, we identify configurations of cultural and institutional conditions associated
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with both high and low innovation performance. The findings indicate that individualist
culture and strong formal institutions constitute necessary conditions for high innovation. In
less restrictive configurations, each factor can be sufficient on its own, whereas more
restrictive configurations indicate that their joint presence is required to achieve high
innovation.

The analysis further reveals a pronounced asymmetry in the effects of culture and
formal institutions across innovation outcomes. Across multiple configurations associated
with low innovation, the absence of individualism alone emerges as sufficient to severely
constrain innovative activity. Drawing on existing research, we argue that this pattern arises
because individualism facilitates the emergence of institutional arrangements that protect
innovators and support risk-taking behaviour.

Taken together, these results point to a dual role of culture in predicting innovation
outcomes. First, culture directly influences innovation by promoting individual behavior that
underpins creativity and experimentation. Second, culture indirectly affects innovation by
conditioning the development of formal institutional frameworks that limit opportunistic
behavior and provide legal and procedural protections for innovators. In this way, culture not
only shapes a nation’s innovative capacity but also structures the institutional environment
through which that capacity is realized.

Despite these insightful findings, the study possesses several limitations. First, the
dataset included only 80 countries due to the limited availability of cultural data. Analyses
based on larger, more diverse samples could produce more nuanced results and may reveal
additional configurations. Second, although the dual role of culture is suggested by our
findings, the fSQCA methodology does not allow for a detailed decomposition of the distinct
pathways through which culture affects innovation. Future research should employ methods

capable of disentangling culture’s impact on innovation behaviour versus institutional
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development to estimate their relative contributions to innovation outcomes. Third, our set of
conditions underrepresents economic factors. Innovation is fundamentally an economic
phenomenon, and hence, subsequent research should integrate a wider range of economic
variables to assess how cultural and institutional influences interact with economic drivers in
supporting innovation. Such analyses would clarify the robustness of our findings in the
context of the complex economic logic that underlies innovation in modern, globalized

societies.
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regarding the publication of this article.
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Annex A. Country Scores by Variable

Country GII GovInd I-C FLX-MON EDU CreativeGroup MigrantStocks
Albania 16.117 -0.051 42.520 0.091 17.863 12.847 1.7
Armenia 26.900 -0.190 37.470 0.034 43.420 15.812 7.2
Australia 36.150 1.501 67.710 -0.003 45.413 14.184 29.5
Austria 40.300 1.397 64.840 -0.035 29.624 13.708 20.0
Azerbaijan 16.533 -0.697 41.010 0.114 25.420 16.305 2.0
Bangladesh 14.033 -0.832 29.520 0.064 9.526 13.888 1.3
Bosnia and Herzegovina 19.167 -0.432 43.220 0.003 10.731 13.861 1.1
Belarus 19.467 -0.743 46.270 0.066 60.690 16.217 11.4
Bolivia 14.180 -0.693 44.040 -0.069 27.964 13.202 1.4
Brazil 23.183 -0.256 51.560 -0.065 19.355 15.677 0.5
Canada 40.367 1.524 68.280 -0.015 49.300 13.815 21.8
Switzerland 63.817 1.713 68.810 -0.069 39.476 14.317 30.2
Chile 25.217 0.819 53.680 -0.143 19.591 15.131 7.6
China 51.883 -0.326 49.450 0.160 16.120 15.371 0.1
Colombia 20.650 -0.206 46.210 -0.143 23.449 14.745 3.8
Cyprus 40.450 0.723 43.080 -0.046 39.066 18.474 14.6
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Country GII GovInd I-C FLX-MON EDU CreativeGroup MigrantStocks
Czechia 42.717 0.962 57.380 0.013 21.639 13.890 6.4
Germany 52.167 1.416 67.540 0.003 28.231 13.043 18.000
Denmark 48.433 1.685 74.230 -0.018 36.667 11.755 12.300
Ecuador 16.450 -0.419 43.820 -0.054 16.412 14.228 4.100
Egypt 18.783 -0.776 28.170 -0.003 17.926 13.545 0.600
Spain 38.133 0.791 64.540 -0.029 33.105 13.500 15.000
Estonia 42.683 1.239 56.370 0.108 39.381 14.859 15.000
Ethiopia 14.880 -0.911 35.340 -0.065 6.289 9.899 0.700
Finland 49.767 1.745 67.830 0.027 38.223 13.020 7.000
France 46.450 1.072 65.150 0.023 33.313 12.175 13.100
United Kingdom 53.800 1.313 69.440 0.006 46.667 13.188 15.600
Georgia 22.300 0.371 38.660 -0.035 33.727 14.353 2.100
Ghana 15.380 0.003 32.930 -0.115 9.931 12.307 1.500
Greece 26.667 0.323 47.400 0.051 27.100 12.763 12.500
Guatemala 16.383 -0.674 45.080 -0.055 4.642 12.640 0.500
Hong Kong SAR, China 41.967 1.196 57.950 0.193 23.557 15.623 39.600
Croatia 29.600 0.427 51.410 -0.013 22.813 13.255 13.400
Hungary 36.100 0.460 53.650 0.001 24.455 13.419 6.000
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Country GII GovInd I-C FLX-MON EDU CreativeGroup MigrantStocks
Indonesia 20.383 -0.123 33.920 0.008 11.308 14.672 0.100
Ireland 47.433 1.377 64.550 -0.014 43.026 14.429 19.100
Iran, Islamic Rep. 28.800 -1.153 37.160 0.000 21.726 19.100 3.200
Iraq 3.200 -1.500 31.090 -0.063 16.594 11.294 0.900
Iceland 44.633 1.512 73.490 -0.021 39.099 14.338 17.800
Italy 39.483 0.517 55.900 -0.034 16.286 11.885 10.400
Jordan 20.433 -0.089 30.040 -0.019 20.102 13.140 45.500
Kazakhstan 16.233 -0.356 44.100 0.109 73.910 14.289 10.200
Kenya 21.283 -0.567 41.320 -0.100 5.205 11.565 2.000
Korea, Rep. 50.783 0.923 50.940 0.195 46.100 14.130 3.300
Kuwait 24.317 -0.066 36.530 0.005 17.950 25.491 68.900
Lebanon 18.960 -0.983 40.210 0.063 37.210 12.156 27.800
Mexico 26.150 -0.458 47.810 -0.071 17.395 13.877 1.100
Myanmar 10.300 -1.147 26.700 0.059 8.720 14.840 0.100
Montenegro 26.617 0.069 42.190 0.022 23.241 13.690 11.700
Mongolia 27.500 -0.039 49.690 0.038 32.209 14.992 0.600
Malaysia 32.850 0.383 42.130 0.053 21.815 16.452 11.000
Nigeria 12.500 -1.082 31.680 -0.079 12.286 10.224 0.600
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Country GII GovInd I-C FLX-MON EDU CreativeGroup MigrantStocks
Netherlands 56.483 1.594 71.220 0.030 36.069 12.458 13.800
Norway 38.683 1.731 73.820 -0.031 41.067 13.474 15.800
New Zealand 36.983 1.742 69.630 -0.014 36.640 13.393 26.500
Pakistan 18.317 -0.954 31.350 -0.026 8.625 11.196 1.400
Peru 18.317 -0.194 44.360 -0.141 20.945 14.266 3.600
Philippines 27.700 -0.329 43.550 0.045 28.013 13.323 0.100
Poland 31.850 0.574 50.880 0.030 27.701 16.498 1.900
Portugal 36.083 1.005 58.530 -0.032 21.196 12.349 9.700
Romania 28.667 0.237 44.050 -0.017 15.302 13.804 1.700
Russian Federation 26.733 -0.740 47.040 0.084 56.104 16.799 5.000
Rwanda 11.217 -0.013 39.970 -0.070 6.415 12.335 3.900
Singapore 44.583 1.610 52.410 0.104 48.997 15.995 46.100
Serbia 25.883 -0.101 47.480 -0.010 22.302 13.719 10.600
Slovak Republic 33.883 0.621 51.150 0.045 23.418 15.692 3.600
Slovenia 34.950 0.905 58.110 0.008 30.934 14.201 13.200
Sweden 56.800 1.626 75.650 -0.053 38.306 13.122 19.600
Thailand 29.733 -0.266 45.680 0.128 18.268 14.419 4.200
Tajikistan 16.550 -1.179 36.850 0.075 22.870 12.514 2.800
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Country GII GovInd I-C FLX-MON EDU CreativeGroup MigrantStocks
Trinidad and Tobago 15.283 0.063 43.410 -0.084 19.376 17.597 5.300
Tunisia 23.683 -0.217 36.820 -0.027 15.482 15.259 0.500
Turkey 31.083 -0.506 37.020 0.022 19.716 15.002 7.600
Ukraine 32.567 -0.637 47.970 0.051 47.852 16.879 11.200
Uruguay 23.250 0.937 61.860 -0.106 13.411 13.040 3.200
United States 53.117 1.078 61.920 -0.010 46.718 13.601 14.900
Uzbekistan 12.900 -0.887 42.950 0.049 64.050 14.455 3.500
Viet Nam 32.417 -0.363 44.760 0.043 12.996 16.117 0.200
South Africa 22.617 0.006 48.160 -0.095 12.694 15.798 4.400
Zimbabwe 14.383 -1.230 35.550 -0.129 15.916 12.133 2.700
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Annex B. Sensitivity Analysis of fsQCA Results for Low and High Innovation

Robustness test
strategy

Solution

Overlaps with the main
models

Deviations from the
main models

High Institutional Trust

New calibration
anchors
(10%, 50% 90%)

Conservative solution: M1: IC*GovInd*EDU*MigrantStock +
~IC*~EDU*~ MigrantStock *FLX MON +

IC*GovInd*~EDU*~ MigrantStock +
IC*GovInd*CreativeGroup*FLX MON +

GovInd*~ MigrantStock *~CreativeGroup*FLX MON +
~IC*~GovInd*~EDU* MigrantStock*~FLX MON +

~IC*EDU*~ MigrantStock*CreativeGroup*~FLX_MON +

IC*~EDU*~ MigrantStock*CreativeGroup*~FLX_ MON +
~IC*~GovInd*EDU* MigrantStock *~CreativeGroup*FLX_MON -> GII
(Consistency = 0.800, Coverage = 0.754)

Intermediate solution: M 1: MigrantStock + IC*GovInd + IC*CreativeGroup
+ ~EDU*FLX MON + GovInd*~CreativeGroup*FLX MON +
EDU*CreativeGroup*~FLX_ MON -> GII (Consistency = 0.774, Coverage =
0.906)

Parsimonious solution: M1: IC + MigrantStock + ~EDU*FLX MON +
EDU*~FLX MON + (GovInd*EDU) -> GII (Consistency = 0.764,
Coverage = 0.923)

M2: IC + MigrantStock + ~EDU*FLX_ MON + EDU*~FLX_MON +
(GovInd*FLX_ MON) -> GII (Consistency = 0.760, Coverage = 0.926)

M3: IC + MigrantStock + ~EDU*FLX MON + EDU*~FLX MON +
(EDU*~CreativeGroup) -> GII (Consistency = 0.758, Coverage = 0.910)

M4: IC + MigrantStock + ~EDU*FLX_MON + EDU*~FLX_MON +
(~CreativeGroup*FLX MON) -> GII (Consistency = 0.755, Coverage = 0.910)
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IC is a core and sufficient
condition for high
innovation in the
parsimonious solution.
It requires combination
with other conditions in
more complex solutions.
Consistency and coverage
are comparable across
solutions.

Govlind is no longer
sufficient in any
solution.

The conservative
solution shows fewer
configurations, while
the parsimonious
solution includes more
configurations.



New calibration
anchors
(20%, 50% 80%)

Irrelevant cases
removed

IC remains a core condition
but must be combined with
other factors.

Conservative solution: M1: IC*GovInd*~EDU*~ MigrantStock +
IC*GovInd*EDU*FLX _MON +
IC*GovInd*CreativeGroup*FLX MON +

GovInd*~EDU*~ MigrantStock *FLX MON +

~IC*EDU*~ MigrantStock *CreativeGroup*~FLX MON +
~IC*~GovInd*~EDU*MigrantStock*CreativeGroup*~FLX MON +
~IC*~GovInd*EDU*~ MigrantStock*~CreativeGroup*FLX MON
-> GII (Consistency = 0.870, Coverage = 0.877)

Intermediate solution: M1: IC*GovInd + GovInd*FLX MON +
MigrantStock*CreativeGroup + EDU*CreativeGroup*~FLX MON +
EDU*~ MigrantStock*~CreativeGroup*FLX_ MON -> GII (Consistency =
0.854, Coverage = 0.875)

Parsimonious solution: M1: IC*GovInd + GovInd*FLX MON +
MigrantStock*CreativeGroup + EDU*CreativeGroup*~FLX MON +
EDU*~ MigrantStock*~CreativeGroup*FLX MON -> GII (Consistency =
0.854, Coverage = 0.875)

IC remains a core condition
for high innovation and
appears in combination

with other factors; Govind
is present in most
configurations.

IC*GovInd*EDU*MigrantStock +

IC*GovInd*EDU* FLX _MON +
IC*GovInd*~MigrantStock*~CreativeGroup +
IC*GovInd*MigrantStock* FLX MON +
IC*GovInd*~EDU*~MigrantStock*~ FLX MON +
GovInd*EDU*~MigrantStock*~CreativeGroup*FLX MON +
~IC*GovInd*~EDU*~MigrantStock*CreativeGroup* FLX MON -> GII
(Consistency = 0.951, Coverage = 0.765)

Neither /C nor Govind
is sufficient on its own
in any solution; both
must be combined with
other conditions.
Flexibility-related
conditions frequently
substitute for IC in
multiple configurations.
Consistency scores
improve across
solutions.

Fewer combinations.
Consistency and
coverage scores

improved.

Low Institutional

Trust

New calibration
anchors
(10%, 50% 90%)

The absence of IC is a core
condition for low
innovation. In the

conservative solution, ~IC

requires combination with
other factors. In the
intermediate and

Conservative solution: M1: ~IC*~EDU*~ MigrantStock +
~IC*~GovInd*~EDU*~FLX MON +

~IC*~GovInd*~ MigrantStock*CreativeGroup +

~IC*~ MigrantStock*CreativeGroup*~FLX MON +
GovInd*~EDU*~ MigrantStock*CreativeGroup +

~EDU*~ MigrantStock*CreativeGroup*~FLX_MON +
~IC*GovInd*~ MigrantStock *~CreativeGroup*FLX_ MON +
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Consistency and
coverage improved for
all solutions.



New calibration
anchors
(20%, 50% 80%)

Irrelevant cases
removed

~IC*~GovInd*EDU* MigrantStock*~CreativeGroup*FLX MON -> ~GII
(Consistency = 0.834, Coverage = 0.870)

Intermediate solution: M1: ~IC + ~EDU*~ MigrantStock*CreativeGroup ->
~GII (Consistency = 0.795, Coverage = 0.926)

Parsimonious solution: M1: ~IC + ~EDU*~ MigrantStock*CreativeGroup -
> ~GII (Consistency = 0.795, Coverage = 0.926)

Conservative solution: M1: ~[C*~GovInd*~ MigrantStock +
~IC*~GovInd*~EDU*~FLX MON +

~IC*~EDU*~ MigrantStock*~CreativeGroup +

~IC*~ MigrantStock*CreativeGroup*~FLX MON +

~EDU*~ MigrantStock *CreativeGroup*~FLX MON +
~IC*~GovInd*EDU*~CreativeGroup*FLX MON -> ~GII (Consistency =
0.871, Coverage = 0.896)

Intermediate solution: M1: ~GovInd + ~IC*~CreativeGroup +
CreativeGroup*~FLX MON -> ~GII (Consistency = 0.811, Coverage =
0.947)

Parsimonious solution: M1: ~GovInd + ~IC*~CreativeGroup +
CreativeGroup*~FLX MON -> ~GII (Consistency = 0.811, Coverage =
0.947)

~IC*~EDU*~MigrantStock*~CreativeGroup +
~IC*~GovInd*~EDU*~CreativeGroup*~ FLX MON +
~IC*~GovInd*~EDU*CreativeGroup* FLX MON +
~IC*~GovInd*~MigrantStock*CreativeGroup* FLX MON +
~IC*GovInd*~MigrantStock*CreativeGroup*~ FLX MON +
~GovInd*~EDU*~MigrantStock*CreativeGroup*~ FLX MON +
~IC*~GovInd*EDU*MigrantStock*~CreativeGroup* FLX MON -> ~GII
(Consistency = 0.924, Coverage = 0.826)

parsimonious solutions,
~IC is sufficient on its own.

The absence of IC is a core
condition for low
innovation.

Needs to be combined with
other factors to produce
low innovation.

The absence of IC remains
important for low
innovation but mainly
appears in combination
with other conditions,
frequently with the absence
of Govlinst.

~IC alone is no longer
sufficient to produce
low innovation.
~GovInd alone
becomes sufficient for
low innovation in the
intermediate and
parsimonious solutions.

Consistency and
coverage scores
improved.
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