
RESEARCH Open Access

Culture, innovation, and economic
development
Pantelis C. Kostis1,2

Correspondence: pkostis@econ.uoa.
gr
1Department of Economics,
National and Kapodistrian University
of Athens, Athens, Greece
2Department of Business
Administration, Hellenic Open
University, Patras, Greece

Abstract

During recent decades, culture is gaining more and more attention as a factor that
determines economic outcomes. Trying to investigate its role on innovation and
economic development, this paper uses a dataset that offers the potential for a
cross-sectional and time series analysis. Thus, in this paper, the effects of culture on
innovation (as measured by patent applications, spending on R&D, number or
researchers per 1000 individuals and number of government researchers) and
economic development are investigated. Cultural background is captured through
the Schwartz’s cultural values, as reported through the European Social Survey (ESS)
waves during the period 2002–2018. The dataset is comprised by 18 Eurozone
countries. Using principal component analyses to capture the Schwartz’s cultural
values, as well as two ways fixed-effects analysis (FE), time dummies for each ESS
wave included in the analysis and cluster—robust estimates of the standard errors, in
order to examine the above relationships, the main conclusions derived from the
analysis are that (a) there is significant effect of culture on innovation and economic
development, and (b) the main cultural dimensions that hinder innovation and
economic development are the prevalence of hierarchy, affective autonomy, and
mastery. These results hold for all different dependent variables used in the analysis.
Thus, when hierarchy, affective autonomy, and mastery are present innovation and
economic development are hindered, leading to obstacles regarding the
sustainability of economic outcomes. The opposite holds in societies where
embeddedness, egalitarianism, and harmony prevail.
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Introduction
The cultural background and the values of which it is composed interact in a complex

way with the economic system. The economic system is defined as the grid of human

institutions (North, 1990) and motivations that shape the two main variables: the

growth rate of the economies and the way the income and wealth are distributed,

which in turn leads to the economic outcomes (Petrakis, 2014; Petrakis & Kostis,

2013). Thus, culture can be considered a strategic instrument (Petrakis et al., 2015)

that affects economic outcomes whether directly or indirectly. Moreover, the cultural

background of the societies affects the effectiveness of economic policy, since a

society has to approve firstly an economic policy in order to make it more
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effective (Kafka, 2020; Kafka et al., 2020). In addition, culture is reported as a

way to increase entrepreneurial value (Fernandez-Jardon et al., 2020; Michna &

Kmieciak, 2020; Molina-Ramirez & Barba-Sanchez, 2021; Park et al., 2021),

innovation (Mohamad et al., 2020; Ober, 2020; Zhen et al., 2021), and sustainable

development and performance (Adebayo et al., 2020; Carta et al., 2020).

It is worth investigating not only the way the cultural background is interconnected

with economic development (Harrison & Huntington, 2000), but also how this inter-

connection takes place (Triandis, 2009). In other words, it matters whether culture is

linked to economic development, but even more important is whether culture is chan-

ged, in what way and to what extent. Only then can we will be ready to understand

whether cultural background can influence (and how much) economic development.

The present paper, aims to present the role of culture on innovation and economic

development, using a dataset comprised from data concerning the last two decades for

the Eurozone countries. In doing so, the analysis considers culture as a moving struc-

ture and not as stable as most studies in the relevant literature do.

The structure of the paper is as follows: in the “Literature review” section, a literature

review is presented regarding how culture affects innovation and economic develop-

ment. “Data and methodology” section presents the data used in the empirical analysis,

as well as the methodology employed. Then comes (“Results and discussion” section)

the presentation of the empirical results. Finally, in the “Conclusions” section, there are

presented the basic conclusions of the overall analysis.

Literature review
The effects of culture on innovation performance is not a new one in the relevant lit-

erature (Leal-Rodriguez et al., 2014; Petrakis, 2014; Yun et al., 2020), since culture

seems to be a critical element for the process of technological development and ex-

plains the technological differences between countries. The grid of values that

characterize a society may act as an enhancer or as a brake to realize innovations (Leal-

Rodriguez et al., 2014; Petrakis, 2014; Petrakis et al., 2015; Petrakis et al., 2016; Ulijn &

Weggeman, 2001; Westwood & Low, 2003). This grid mainly concerns the levels of in-

dividuality/collectivity of the society, the degree of aversion to risk, the orientation and

planning for the future, and the acceptance of inequalities (power distance) (Petrakis,

2014).

The basic way through which culture leads towards innovation outcomes is the fact

that culture is responsible for creating an environment that may hinder or promote

innovation through the effects it has on the existence of free exchange of ideas between

individuals in a society. According to Jaskyte and Dressler (2004), culture should be

considered as integral to the innovation outcomes since the innovation procedures in-

volve learning and developing new ideas.

Innovation is boosted in cultures that motivate social progress and reward productiv-

ity, is long-term oriented, and accept changes (Rothwell & Wissema, 1986) while it is

hindered in risk averse cultures that which are not willing to invest in new technologies

and thus innovate less (Hofstede, 1980; Shane, 1993; Shane, 1995).

Moreover, different attitudes towards business formation have been observed depend-

ing on culture (Shapero & Sokol, 1982). Privacy is positively correlated to innovation
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outcomes due to the fact that when individuals feel free and willing to express their

ideas, they innovate more (Barnett, 1953).

In addition, according to Hofstede (1984) individualistic societies and those that do

not accept inequalities in the way power is distributed (low power distance) appear to

have a stronger tendency for innovation (Hofstede, 1984). The diversity of cultural

characteristics can be a factor that stimulates innovation (Majidi, 2010).

Moreover, Schwartz (1992; 2004; 2006) points out that the cultural values of hier-

archy and integration into groups stifle the motivation and creativity of individuals,

while equalitarianism—supported by small families—leads to individuals that develop

their own abilities and interests. He also points out that investments are higher for soci-

eties with low scores on group integration and equity but also that harmony encourages

international investment.

Moreover, Petrakis et al. (2015) point out that culture should be seen as a strategic

instrument which can be used in order to determine innovation and competitiveness of

the economies, since it can significantly affect economic development and growth.

Thus, although there may exist macroeconomic conditions that hinder growth, cultures

that promote innovation could perform much better in the future.

Kafka et al. (2020) argue that another critical element regarding the future economic

outcomes is the coevolution process between institutions and culture. They point out

that economic development and growth is facilitated only when this coevolution is on

an optimal pattern.

Data and methodology
To investigate the relationship between innovation, economic development, and cul-

ture, an unbalanced panel dataset is used for the period from 2002 up to 2018, for the

Eurozone countries1. The choice of the time period under consideration is determined

by the availability of data regarding culture, based on the European Social Survey (ESS)

waves that have been released during that period. ESS waves are offered for a panel

data analysis since the waves are released every 2 years, while other similar studies such

as the World Values Survey and the European Values Study release their waves more

slowly (every 3–5 years). Moreover, this is the first time, cultural background is used to

determine innovation output and economic development using such time-densely data,

since most studies use culture as a constant structure.

Based on previous works that try to examine the effects of culture on economic out-

comes (Bakas et al., 2020; Kostis et al., 2018), the following two equations are estimated

in order to examine the effects of culture on innovation and economic development:

Innovationit ¼ ai þ β Cultureit þ λt þ uit ; ð1Þ
Economic Developmentit ¼ γ i þ δ Cultureit þ λt þ wit ; ð2Þ

where i denotes the economies of the Eurozone (Nmax = 18) and t is the ESS wave

under analysis (Tmax = 9). The dependent variable in the first equation Innovation is a

vector of variables that represent the innovation output, the dependent variable in the

second equation Economic Development is measured by the GDP per capita (in US

1Malta in not included in the analysis, due to unavailable data regarding the cultural background.
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dollars) as reported by the Organization for Economic Co-operation and Development

(OECD) (2021), the independent variable Culture is a vector of variables that rep-

resent the cultural background dimensions as described by Schwartz (1992; 2006),

ai is a constant term that captures the country-specific fixed effects and which re-

cords the country-specific time-invariant heterogeneity, and λt is a set of dummies

that control for specific effects per wave that are common to all economies under

analysis.

As in Kostis et al. (2018) and Bakas et al. (2020), the estimation of Eqs. (1) and (2) is

done through the two ways fixed-effects analysis (FE), which allows the economy-

specific heterogeneity using a different constant term per economy. Both estimations

use the standard ordinary least squares method (OLS). In addition, time dummies for

each wave are included in order to incorporate in the analysis time effects that are

common to all countries in the sample. In addition, cluster-robust estimates of the

standard errors were taken into account in order to control for the autocorrelation and

heteroskedasticity for each economy. All estimation were realized using the Stata/MP

13.0 version.

Regarding Innovation four different measures are used in order to lead to more ro-

bust results. There are (a) the number of Patent Applications realized by residents as

reported by the World Bank. (b) The Gross domestic spending on Research and Devel-

opment (R&D) as a GDP percentage as reported by OECD (2021). (c) The number of

Researchers per 1000 people employed as reported by OECD (2021). (d) The number of

Government Researchers as reported by OECD (2021).

Regarding the cultural background the cultural values reported by Schwartz (1992)

are used. Schwartz (1992; 2004; 2006), with his theory of cultural values, seeks to define

a relationship between culture and important social circumstances. These are seven

cultural values in total that form three bipolar dimensions based on the responses of in-

dividuals to basic problems that refer to the way each individual is connected to a

group, whether individuals behave in a socially responsible manner and which is the

way individuals are linked to their environment and nature. The three bipolars are

(Schwartz, 1992): “conservatism/embeddedness vs autonomy,” “hierarchy vs egalitarian-

ism,” and “mastery vs harmony.”

In addition to Schwartz’s analysis about prevailing cultural values, Smith and

Schwartz (1997) present a theory of human values and how these values relate to

cultural values. According to them human values are a critical element in order to

explain different behaviors among individuals and societies and may be considered

as the beliefs of the society and what motivates human action. In their analysis,

they end up in 10 broad values which concern the whole world since these are

based in specific requirements of social existence. The 10 values are self-direction,

stimulation, hedonism, achievement, power, security, conformity, tradition, benevo-

lence, and universalism.

The ESS questionnaire in all nine waves released up to now—from 2002 up to

2018—presents a measure of the 10 human values as developed by Smith and Schwartz

(1997), through specific questions as those presented in the second column of Table 1.

Based on Smith and Schwartz (1997), and Schwartz (2012), those human values are

linked to the specific bipolars of cultural values. Table 1 relates human values to cul-

tural values, based on the specific questions that appear in the waves of the ESS. The
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percentage of those who answered “Very Much Like Me”2 in those questions is used in

order to have the percentage of people that is highly expressed by those values.

In Table 2, the descriptive statistics for the dependent variables are presented as well

as the ESS questions through which the Schwartz’s cultural values are captured.

Then, based on previous works (Bakas et al., 2020; Kostis et al., 2018; Petrakis & Kostis,

2013) using cultural data, principal component analyses (PCA) are realized in order to

capture the cultural values dipoles “conservatism/embeddedness vs autonomy,” “hierarchy

vs egalitarianism,” and “mastery vs harmony” based on the ESS questions that are related

with each human value which corresponds to specific cultural values. PCA offers the op-

portunity to reduce the number of the variables, creating principal components that are

characterized based on the specific values that configure them out.

Results and discussion
Table 3 presents a correlation matrix between the ESS questions. The questions used

in the analysis present high correlation between each other, something that allows for

using PCA in order to capture the overall culture measure and the Schwartz’s cultural

values.

Moreover, Table 4 presents the PCA for the “conservatism/embeddedness vs auton-

omy” cultural value.

Table 1 Linking Schwartz’s values to relevant ESS questions

Human values ESS questions Cultural values

Self-direction Important to think new ideas and being creative Conservatism/embeddedness
vs autonomy

Stimulation Important to try new and different things in life Embeddedness

Important to have a good time

Important to seek adventures and have an exciting life

Important to seek fun and things that give pleasure

Hedonism Important to understand different people Intellectual autonomy

Achievement Important to show abilities and be admired Affective autonomy

Important to be successful and that people recognize
achievements

Power Important to be rich, have money, and expensive things Hierarchy vs egalitarianism

Important to do what is told and follow rules

Security Important to live in secure and safe surroundings Hierarchy

Important that government is strong and ensures safety

Conformity Important to behave properly Egalitarianism

Tradition Important to get respect from others Mastery vs harmony

Important to follow traditions and customs

Benevolence Important that people are treated equally and have equal
opportunities

Mastery

Important to help people and care for others well-being

Important to be loyal to friends and devote to people close

Universalism Important to care for nature and environment Harmony

2In these questions, the respondents have to choose between the following choices: “Very much like me,”
“Like me,” “Somewhat like me,” “A little like me,” “Not like me,” “Not like me at all.”
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The first two principal components (PC) are used. The first one has an eigenvalue of

4.42 and is related to 55.28% of total variance. It is positively configured by the follow-

ing questions: “Important to think new ideas and being creative” and “Important to try

new and different things in life.” In that way, it is a component that is characterized by

self-direction and stimulation.

The second one has an eigenvalue of 1.43 and is related to 17.89% of total variance.

It is positively configured by the following questions: “Important to show abilities and

be admired” and “Important to be successful and that people recognize achievements.”

Moreover, it is configured negatively by “Important to have a good time” and “Import-

ant to understand different people.” In that way, it is a component that is characterized

by affective autonomy.

Table 2 Descriptive statistics of the variables used in the analysis

Ν Med. Stdev Min Max

Patent applications 147 4871.5 11587.7 3 49240

Gross domestic spending on R&D 153 1.6 0.8 0 4

Researchers per 1000 people employed 152 7.4 2.9 3 17

Government researchers 147 10702.7 15229.9 331 66978

Economic development 153 36.9 17.9 10.1 120.1

Conservatism/
embeddedness vs
autonomy

Important to think new ideas and being
creative

118 19.5 5.7 7.7 35.8

Important to try new and different things
in life

116 13.7 4.2 5.8 29.4

Important to have a good time 118 12.5 6.5 3.3 31.5

Important to seek adventures and have an
exciting life

118 5.5 2.2 1.5 14.3

Important seek fun and things that give
pleasure

114 13.2 5.4 1.5 27.0

Important to understand different people 117 19.6 6.5 4.8 32.7

Important to show abilities and be admired 116 9.8 5.5 3.0 28.8

Important to be successful and that people
recognize achievements

114 8.7 4.8 3.8 29.4

Hierarchy vs
egalitarianism

Important to be rich, have money and
expensive things

116 2.2 2.3 0.4 12.2

Important to do what is told and follow rules 116 9.2 3.5 3.6 21.3

Important to live in secure and safe
surroundings

116 24.0 11.5 3.6 63.7

Important that government is strong and
ensures safety

116 25.7 11.5 9.1 67.6

Important to behave properly 116 15.2 6.7 6.7 33.4

Mastery vs harmony Important to get respect from others 118 10.0 6.4 2.1 35.1

Important follow traditions and customs 118 16.2 9.8 2.1 48.4

Important that people are treated equally
and have equal opportunities

113 32.3 9.8 14.9 57.6

Important to help people and care for others
well-being

116 25.1 8.7 8.7 48.8

Important to be loyal to friends and devote
to people close

120 35.5 10.0 10.5 52.4

Important to care for nature and environment 116 31.4 8.0 13.2 54.6

Ν denotes the number of observations, Med. the median, Stdev the standard deviation, Min the minimum value, and Max
the maximum value
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Table 5 presents the Kaiser-Meyer-Olkin (KMO) test in order to examine the poten-

tial to use a factor analysis to the variables that express conservatism/embeddedness vs

autonomy.

All values are above 0.5 indicating that the PCA is a suitable analysis for the variables

used to express conservatism/embeddedness vs autonomy.

Table 6 presents the PCA for the “hierarchy vs egalitarianism” cultural value.

The first two principal components are used. The first one has an eigenvalue of 3.07

and is related to 61.43% of total variance. It is positively configured by the following

questions: “Important to do what is told and follow rules,” “Important to live in secure

and safe surroundings,” “Important that government is strong and ensures safety,” and

“Important to behave properly.” In that way, it is a component that is characterized by

power and security and thus hierarchy.

The second one has an eigenvalue of 0.76 and is related to 15.40% of total variance. It is

positively configured by the question “Important to be rich, have money and expensive

things” and negatively by “Important to behave properly.” In that way, it is a component

that is characterized by power and non-conformity and thus hierarchy as well.

Table 7 presents the KMO test in order to examine the potential to use a factor ana-

lysis to the variables that express hierarchy vs egalitarianism.

All values are above 0.5 indicating that the PCA is a suitable analysis for the variables

used to express hierarchy vs egalitarianism.

Table 8 presents the PCA for the “mastery vs harmony” cultural value.

Table 4 PCA for conservatism/embeddedness vs autonomy

PC1 PC2

Important to think new ideas and being creative 0.40 − 0.19

Important to try new and different things in life 0.42 − 0.11

Important to have a good time 0.26 − 0.47

Important to seek adventures and have an exciting life 0.38 0.23

Important to seek fun and things that give pleasure 0.38 0.04

Important to understand different people 0.34 − 0.44

Important to show abilities and be admired 0.34 0.43

Important to be successful and that people recognize achievements 0.27 0.55

Eigenvalue 4.42 1.43

Var 55.28% 17.89%

In bold are presented those values above 0.4 or below − 0.4, since there are the ESS questions that more significantly
shape the principal components

Table 5 KMO test for conservatism/embeddedness vs autonomy

Important to think new ideas and being creative 0.84

Important to try new and different things in life 0.89

Important to have a good time 0.85

Important to seek adventures and have an exciting life 0.89

Important to seek fun and things that give pleasure 0.91

Important to understand different people 0,80

Important to show abilities and be admired 0.80

Important to be successful and that people recognize achievements 0.75

Overall 9.85
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The first two principal components are used. The first one has an eigenvalue of 4.57

and is related to 65.31% of total variance. It is positively shaped by “Important that

people are treated equally and have equal opportunities,” “Important to help people

and care for others well-being,” and “Important to understand different people.” In that

way, it is characterized by benevolence and thus mastery.

The second one has an eigenvalue of 1.15 and is related to 16.49% of total variance.

It is positively shaped by “Important to get respect from others” and “Important to fol-

low traditions and customs.” In that way, it is characterized by tradition and thus mas-

tery as well.

Table 9 presents the KMO test in order to examine the potential to use a factor ana-

lysis to the variables that express mastery vs harmony.

All values are above 0.5 indicating that the PCA is a suitable analysis for the variables

used to express mastery vs harmony.

Table 10 presents the results after estimating Eq. (1) where the dependent variable is

patent applications. Each column represents a different estimation of Eq. 1 since differ-

ent independent variables are used.

Regression 4 shows that affective autonomy negatively affects patent applications.

The same holds for mastery (regression 6) which negatively affect patents applications

as well.

Table 11 presents the results when the gross domestic spending on R&D is the

depended variable.

Regressions 7 and 8 show a statistically significant and negative effect of hierarchy on

gross domestic spending on R&D. Moreover, regression 10 shows there is a statistically

significant effect, which means that affective autonomy negatively affects gross domes-

tic spending on R&D. The same holds for mastery (regression 12) which negatively

affect gross domestic spending on R&D as well.

Table 6 PCA for hierarchy vs egalitarianism

PC1 PC2

Important to be rich, have money and expensive things 0.37 0.81

Important to do what is told and follow rules 0.41 0.17

Important to live in secure and safe surroundings 0.48 − 0.09

Important that government is strong and ensures safety 0.51 − 0.15

Important to behave properly 0.46 − 0.53

Eigenvalue 3.07 0.76

Var 61.43% 15.40%

In bold are presented those values above 0.4 or below − 0.4, since there are the ESS questions that more significantly
shape the principal components

Table 7 KMO test for hierarchy vs egalitarianism

Important to be rich, have money, and expensive things 0.66

Important to do what is told and follow rules 0.84

Important to live in secure and safe surroundings 0.87

Important that government is strong and ensures safety 0.69

Important to behave properly 0.68

Overall 0.74
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Table 12 presents the results when the number of researchers per 1000 people

employed is the depended variable.

As in Table 8, in Table 12 regressions 13 and 14 show a statistically significant and

negative effect of hierarchy on the number of researchers per 1000 people employed.

Moreover, regression 16 shows there is a statistically significant effect, which means

that affective autonomy negatively affects the number of researchers per 1000 people

employed. The same holds for mastery (regression 18) which negatively affect the num-

ber of researchers per 1000 people employed as well.

Table 13 presents the results when the number of government researchers is used as

the depended variable.

The same results hold for the case of government researchers as well. In Table 13, re-

gression 20 shows a statistical significant and negative effect of hierarchy on the num-

ber of government researchers. Moreover, regression 22 shows there is a statistically

significant effect, which means that affective autonomy negatively affects the number of

government researchers. The same holds for mastery (regressions 23 and 24) which

negatively affect the number of government researchers as well.

Finally, Table 14 presents the estimation of Eq. (2) where the dependent variable is

economic development.

Investigating the effects of culture on economic development, in Table 14 regression

26 shows a statistically significant and negative effect of hierarchy on economic devel-

opment. Moreover, regression 28 shows there is a statistically significant effect, which

means that affective autonomy negatively affects economic development, while the

same holds for mastery (regression 30).

Table 8 PCA for mastery vs harmony

PC1 PC2

Important to get respect from others 0.30 0.62

Important to follow traditions and customs 0.31 0.60

Important that people are treated equally and have equal opportunities 0.41 − 0.15

Important to help people and care for others well-being 0.42 − 0.08

Important to be loyal to friends and devote to people close 0.38 − 0.38

Important to care for nature and environment 0.39 − 0.03

Eigenvalue 4.57 1.15

Var 65.31% 16.49%

In bold are presented those values above 0.4 or below − 0.4, since there are the ESS questions that more significantly
shape the principal components

Table 9 KMO test for mastery vs harmony

Important to get respect from others 0.75

Important to follow traditions and customs 0.72

Important that people are treated equally and have equal opportunities 0.83

Important to help people and care for others well-being 0.79

Important to be loyal to friends and devote to people close 0.83

Important to care for nature and environment 0.89

Overall 0.81
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Conclusions
The analysis provided by the present paper concludes that there is significant effect of

culture on innovation and economic development in the Eurozone countries during the

period from 2002 up to 2018. In other words, the way culture has evolved during the

last two decades in Eurozone, acts like a break for innovation outcomes as well as eco-

nomic development.

The main cultural dimensions emerged as to hinder innovation and economic devel-

opment are the prevalence of hierarchy, affective autonomy, and mastery. These results

hold for all different dependent variables used in the analysis.

Table 10 The effect of culture on patent applications

Dependent variable Patent applications

Independent variables (1) (2) (3) (4) (5) (6)

Constant 2626.1 (0.27) 1909.4 (0.19) 1666.1 (0.17) − 1081.4
(− 0.12)

1224.9
(0.13)

659.7
(0.08)

Hierarchy vs
egalitarianism–PC1

− 1502.3
(− 0.95)

Hierarchy vs
egalitarianism–PC2

− 1689.2
(− 0.59)

Conservatism/embeddedness
vs autonomy–PC1

− 392.0
(− 0.27)

Conservatism/embeddedness
vs autonomy–PC2

− 3766.9*
(− 1.79)

Mastery vs harmony–PC1 231.1 (0.15)

Mastery vs harmony–PC2 − 4170.6*
(− 1.67)

N 101 101 99 99 101 101

R2 6.36% 2.92% 1.3% 18.25% 1.09% 16.42%

F-stat 0.51 0.23 0.10 1.67 0.08 1.47

The t statistics values are displayed in parentheses. *represents statistical significance at 10% significance level.
Each column represents a separate regression

Table 11 The effect of culture on gross domestic spending on R&D

Dependent variable Gross domestic spending on R&D

Independent variables (7) (8) (9) (10) (11) (12)

2.23*** (3.35) 1.94** (2.78) 1.77** (2.19) 1.24* (2.01) 1.84** (2.34) 1.59***(2.96)

Hierarchy vs egalitarianism–PC1 − 0.24**
(− 2.55)

Hierarchy vs egalitarianism–PC2 − 0.33*
(− 1.97)

Conservatism/embeddedness vs
autonomy–PC1

− 0.02
(− 0.23)

Conservatism/embeddedness vs
autonomy–PC2

− 0.37***
(− 3.13)

Mastery vs harmony–PC1 − 0.01
(− 0.12)

Mastery vs harmony–PC2 − 0.49***
(− 3.98)

N 107 107 105 105 107 107

R2 32.09% 22.22% 15.89% 41.17% 18.92% 53.33%

F-stat 3.31** 2.01 0.03 4.9** 0.04 8.00***

The t statistics values are displayed in parentheses. *, **, and *** represent statistical significance at 10%, 5%, and
1% significance level, respectively. Each column represents a separate regression
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This means that in societies where hierarchy prevails innovation and economic devel-

opment are hindered. In hierarchical societies, there exists hierarchical organization of

available resources but also individuals who act and socialize are based on the specific

roles that have been assigned to them through this societal structure, acting based on

self-control. Since the Schwartz’s values also have an opposite pole, it seems that when

Table 12 The effect of culture on the number of researchers per 1,000 people employed

Dependent variable Researchers per 1000 people employed

Independent variables (13) (14) (15) (16) (17) (18)

Constant 7.73***
(3.09)

6.66**
(2.55)

7.02**
(2.48)

4.69*
(2.03)

6.50**
(2.28)

5.67***
(2.88)

Hierarchy vs egalitarianism–PC1 − 0.80**
(− 2.29)

Hierarchy vs egalitarianism–PC2 − 1.03*
(− 1.65)

Conservatism/embeddedness vs
autonomy–PC1

− 0.38
(− 1.05)

Conservatism/embeddedness vs
autonomy–PC2

− 1.26***
(− 2.84)

Mastery vs harmony–PC1 − 0.19
(− 0.46)

Mastery vs harmony–PC2 − 1.75***
(− 3.85)

N 106 106 104 104 106 106

R2 28.02% 52.87% 25.04% 60.17% 60.26% 52.13%

F-stat 2.72* 1.44 0.67 4.20** 0.20 7.62***

The t statistics values are displayed in parentheses. *, **, and *** represent statistical significance at 10%, 5%, and 1%
significance level, respectively. Each column represents a separate regression

Table 13 The effect of culture on the number of government researchers

Dependent variable Government researchers

Independent variables (19) (20) (21) (22) (23) (24)

Constant 12586.7***
(4.71)

12620.61***
(4.97)

12648.94***
(4.24)

12523.95***
(4.35)

12913.87***
(4.47)

12662.45***
(4.54)

Hierarchy vs
egalitarianism–PC1

− 171.4
(− 0.50)

Hierarchy vs
egalitarianism–PC2

− 1301.2**
(− 2.27)

Conservatism/
embeddedness vs
autonomy–PC1

159.8
(0.55)

Conservatism/
embeddedness vs
autonomy–PC2

− 1592.2**
(− 2.13)

Mastery vs harmony–PC1 726.5**
(2.34)

Mastery vs harmony–PC2 − 2009.4***
(− 3.04)

N 102 102 100 100 102 102

R2 2.62% 8.12% 3.7% 17.03% 9.58% 21.14%

F-stat 0.25 5.17** 0.30 4.52** 5.49** 9.23***

The t statistics values are displayed in parentheses. ** and *** represent statistical significance at 5% and 1% significance
level, respectively. Each column represents a separate regression
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instead of hierarchy egalitarianism holds in a society, all available resources are distrib-

uted equally while at the same time individuals share the same interests and are taken

into account as moral equals. Thus, egalitarianism promotes innovation and economic

development.

Moreover, in societies where affective autonomy prevails, negative effects on

innovation and economic development prevail since in affective autonomy individuals

are independent regarding affectively positive experiences in their life. On the other

side, in societies where embeddedness prevails, innovation and economic development

are positively affected based on the fact that social relationships such us having shared

goals, acquiring a social identity, having a shared way of living, motivate individuals,

and push them on acting collectively.

Finally, when mastery prevails, there are some obstacles to the procedure of

innovation and economic development, since individuals try to succeed through mas-

tering and changing their environment as well as through directing it based on which

are their interests. On the other side, harmony may promote innovation and economic

development since individuals in this case accept their environment and do not try to

master and change it but to preserve it.

These results may be critical for governments and policymakers that have to make

decisions and provide solutions to economies and societies characterized by specific

cultural values. Understanding the way a society acts, behaves, and makes decisions is

critical for the choice of effective policy responses. When a society is not ready to

accept a policy change, this would result in policy failures and ineffectiveness in policy

responses. Policymakers should realize that ignoring cultural factors leads them to a

completely wrong direction on how to choose appropriate policies. This affects

innovation outcomes, economic development, and in a more general context the long

run sustainability of economic system. Thus, based on the results of the analysis,

Table 14 The effect of culture on economic development

Dependent variable Economic development

Independent variables (25) (26) (27) (28) (29) (30)

Constant 44.19***
(3.57)

42.56***
(3.90)

37.83***
(2.96)

34.69***
(3.01)

38.23***
(3.08)

37.61***
(3.39)

Hierarchy vs egalitarianism–PC1 − 1.85
(− 1.06)

Hierarchy Vs egalitarianism–PC2 − 5.69**
(− 2.15)

Conservatism/embeddedness
vs autonomy–PC1

1.19
(0.71)

Conservatism/embeddedness
vs autonomy–PC2

− 4.31*
(− 1.92)

Mastery vs harmony–PC1 1.61
(0.89)

Mastery vs harmony–PC2 − 5.26**
(− 2.04)

N 107 107 105 105 107 107

R2 13.66% 26.03% 4.5% 31.68% 26.34% 23.80%

F-stat 0.69 2.46* 0.33 1.94 0.47 2.19

The t statistics values are displayed in parentheses. *, **, and *** represent statistical significance at 10%, 5%, and 1%
significance level, respectively. Each column represents a separate regression
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governments should concentrate on promoting values such as egalitarianism, embed-

dedness, and harmony in their societies. One way to do so is through education but

policymakers have to wait long to gain results, since in this way culture can change

only in the long run. In the short-run, policy makers could use nudging, since nudge

policies aim at designing an “architecture of choices” for individuals, to project the

choice that is considered beneficial to the individual and/or society as a whole, without

modifying the number or nature of the options available. But even if policymakers will

not be able to successfully alter the cultural values of a society, they should be able to

select the appropriate policies that fit to the society.
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