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Abstract

This study investigated whether openness-to-change values (self-direction and stimu-
lation) and conservation values (security and tradition) could predict the diffusion 
of the internet into homes by 2014, at the level of 159 European regions. All four value 
scales were correlated with the diffusion of the internet, after controlling for regional 
wealth and population density. Self-direction was by far the most consistent predictor 
of the diffusion of internet connections; a combination of self-direction and stimula-
tion values could predict home internet use better than other combinations of human 
values. A longitudinal analysis, at the level of 25 countries, investigated the possibility 
of reverse causation (could the internet affect human values?), between 2004 and 2014. 
The study found no such effects.
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1 Introduction

The internet has expanded enormously over the past two decades. It has be-
come more useful with the advent of high-speed access. Fast internet con-
nections have entered private homes and are increasingly changing domestic 
life regarding social interactions and consumer behaviors (Takieddine and  
Sun 2015; Zhao 2006). However, the spread of the internet has been uneven, 
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with vast differences among different countries and regions and among 
different age and gender groups (Guillen and Suarez 2005; Korupp and  
Szydlik 2005).

Previous studies have investigated the characteristics of leaders, laggers and 
non-adopters in the diffusion of the internet (e.g., Dauvin and Grzybowski 
2014; Erumban and de Jong 2006; Wu et al. 2011). Some of these studies have 
also investigated the role of human values in the adoption of the internet  
(e.g., Bagchi et al. 2004; Erumban and De Jong 2006). Findings are inconsistent, 
however, certainly at aggregated levels (i.e., countries), where they have not 
been robust for other factors, such as economic wealth.

One possible explanation for the lack of robust and consistent findings is 
the use of value scales that were too general (i.e., Hofstede taxonomy) or from 
comparing geographical units that were too heterogeneous (i.e., countries). In 
contrast to previous studies, the present study investigated whether openness-
to-change and conservation values in the Schwartz taxonomy, retrieved from 
the European Social Survey (ESS), could predict diffusion of the internet 
into homes, retrieved from the Community Statistics on Information Society 
(CSIS), at the level of 159 European regions. First, we will consider the theoreti-
cal links between human values and the diffusion of the internet.

2 Background

The notion that cultural factors, including human values, might explain the 
diffusion of innovative ideas and collaborations has a long tradition. In soci-
ology, Max Weber (1934) presented some classical examples, most famously 
in the argument that modern capitalism evolved in Protestant (particularly 
Calvinist) regions of Europe. However, this type of explanation is not without 
problems. One issue relates to causal order: what came first, the cultural diffu-
sion of values or the diffusion of innovative practices?

Another issue is the more general relationship between values and behavior. 
The sociology of culture has questioned the role of human values in explaining 
behavior altogether (e.g., Lizardo 2017). Swidler (1986) argued that ‘culture’ is 
merely a ‘tool-kit’ that people draw on to accomplish certain strategies of ac-
tion. She presented this ‘tool-kit’ theory as an alternative to a model claiming 
that culture supplies values that affect people’s behavior, a model she believed 
was flawed. Other sociologists have presented similar arguments, including 
Boltanski and Thévenot (1999) theory about moral justifications (Vaisey 2009).

Both debates come down to questions about how stable human values are, 
as related to more visible and material aspects of social change (Weber 1934), 
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or related to actual behavior (Lizardo 2017; Swidler 1986). Theory cannot re-
solve these issues of temporal order and stability. The development of value 
scales and access to longitudinal data, at the levels of individuals and societies, 
may allow us to resolve some of these issues.

2.1 General Human Values
Value theory distinguishes between general human values (i.e., motivation-
al constructs) and concrete values (i.e., how people value certain things) 
(Rokeach 1973; Schwartz 1992). The general human values (motivational con-
structs) guide people in evaluating and selecting certain objects (e.g., broad-
band connections). These values are abstract goals that transcend specific 
actions and situations (e.g., technical innovations). Consequently, they might 
serve as potential explanations for the diffusion of innovative ideas and prac-
tices. In contrast, concrete values (how people value certain things; e.g., broad-
band connections) might better be labeled preferences or attitudes, and causal 
relations with actual behavior is most likely reciprocal.

General human values can also change, but they change slowly, certainly 
during an adult life. In contrast, preferences and attitudes can change more 
abruptly (Hofstede 2001; Rokeach 1973). Human values might change, for 
example, after major events have occurred at young age (Daniel et al. 2013; 
Vecchione et al. 2016). Longitudinal data indicate that an increase in the im-
portance of one value is typically accompanied by an increase in the impor-
tance of compatible values and a decrease in the importance of conflicting 
values (Bardi et al. 2009).

Some value taxonomies are available in large scale and comparative data 
including those developed by Hofstede (1980; 1998; 2001), Inglehart (1990), and 
Schwartz (1992; 2012). The Schwartz taxonomy allows for investigations of gen-
eral human values at more detailed dimensions compared to the other two tax-
onomies. The Hofstede (2001) taxonomy has been frequently used in business 
management research, including some research on the diffusion of informa-
tion technologies (Bagchi et al. 2004; Erumban and De Jong 2006; Takieddine 
and Sun 2015), perhaps because it was originally developed for management 
purposes (Hofstede 1980).

The Schwartz (1992; 2012) taxonomy was developed to identify universal val-
ues that are recognized in all major human cultures, albeit to varying degrees. 
The empirical analysis identified 10 general human values, which reflected a 
set of four larger, more general groups of values, known as openness-to-change, 
conservation, self-enhancement, and self-transcendence values. Schwartz 
(2012) argued that these values operated at the levels of individuals, institu-
tions, and entire societies.
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2.2 Why Should Values Affect the Diffusion of the Internet?
Values can affect the diffusion of the internet, because values affect how we 
relate to a changing world. Individuals and societies holding openness-to-
change values tend to welcome any change and encourage the pursuit of new 
ideas and experiences. In contrast, conservation values emphasize maintain-
ing the status quo and avoiding threat (Piurko et al. 2011). Because the inter-
net represents a major change in modern lives and societies, with unforeseen 
consequences, it is easy to hypothesize that individuals and societies that hold 
openness-to-change values are more likely to adopt this new development 
than individuals and societies that hold conservation values.

Openness-to-change values have two sub-dimensions in the Schwartz tax-
onomy: self-direction and stimulation. Self-direction values are based on mak-
ing one’s own decisions, instead of being told what to do by others. Individuals 
and societies that hold these values are likely to be particularly enthusiastic 
about the internet, primarily because internet-based information sources are 
difficult to control by governments and other authorities. Buchner (1988) pre-
sented a similar argument regarding the diffusion of telephones versus televi-
sions. Authoritarian countries tended to hamper the diffusion of telephones, 
but not the diffusion of televisions, because televised materials were easier for 
governments to control. Similar arguments have also been made for the inter-
net, which could be more difficult to control than telephones (Crenshaw and 
Robison 2006; Guillen and Suarez 2005).

Stimulation values are held by individuals and societies that search 
for excitement and new experiences. Because the internet is a potential 
source or mediator of excitement and experiences, individuals and soci-
eties that hold stimulation values are more likely to adopt internet con-
nections and use the internet at home compared those that do not hold  
stimulation values.

The conservation values might also explain the diffusion of the internet. 
Conservation values include two sub-dimensions in the Schwartz taxonomy: 
security and tradition. Security values are held by individuals and societies that 
are concerned about social order and personal protection. Because individu-
als and societies that hold these values might see the internet as a potential 
threat to social order, they are less likely to adopt this new development than 
individuals and societies that do not hold security values. Tradition values are 
held by individuals and societies that accept the customs and ideas provided 
by traditional cultures. Because the internet might challenge traditional cus-
toms, individuals and societies that hold tradition values might refrain from 
adopting this new communication technology.
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2.3 Why are Regions Important?
Regions could be important for the diffusion of the internet, because the de-
velopment of the internet depends on the preferences of many residents, and 
because the use and the utility of the internet affects all residents. Broadband 
connections are expensive; thus, they are financially sustainable only when 
a certain proportion of people living in a region are willing to pay for access 
to the internet. Additionally, the utility of accessing the internet at home de-
pends on how much peers, family, and friends are also using the internet, and 
on whether local businesses and public services have established websites on 
the internet (DiMaggio and Garip 2011). This theory of positive externalties for 
adopting new technologies was originally developed for telephones (see Fisher 
1992). Essentially, there was little reason to buy a telephone if friends and cus-
tomers did not use them. DiMaggio and Garip (2011: 1892) argued that this 
explanation applied to the utility of many communication technologies, in-
cluding telephones, e-mail, instant messaging, and social media, like Facebook 
and Twitter. Finally, the use of the internet also requires socialization and the 
development of skills in using the computer (Bobkowski and Smith 2013; van 
Deursen and van Dijk 2011).

Previous research has shown that internet access and participation depend 
on the characteristics of both individuals and the regions (Guillen and Suarez 
2005). It is not simple to determine the most appropriate geographical level 
for investigating the roles of positive externalties and other contextual factors 
related to internet use at home. To some individuals, social networks and ser-
vices are related to a city or a local community; in turn, other individuals might 
have networks that require communication over long distances or beyond na-
tional borders.

For the present study, we hypothesized that different European regions var-
ied in both their general human values and the positive externalties involved in 
connecting to the internet. We investigated the first hypothesis about human 
values empirically, by splitting variance statistics between and within regions 
(an issue of internal validity). We investigated the second hypothesis about 
positive externalities by correlating human values to the diffusion of internet 
connection and internet use at the level of European regions (an issue of exter-
nal validity and predictive power).

2.4 Previous Findings
The issue of how cultural factors might affect the diffusion of internet con-
nection and internet use has been investigated previously at several levels, in-
cluding individuals, households, regions, and nations. Some individual-level 
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studies have investigated the roles of human values, including those described 
in the Schwartz taxonomy (Bagchi et al. 2015; Wu et al. 2011). Findings have 
indicated that openness-to-change values were associated with internet use 
(Bagchi et al. 2015) and online shopping (Wu et al. 2011); in contrast, conserva-
tion values were associated with less internet use (Bagchi et al. 2015).

Only a few studies have investigated internet use at the regional level, and 
we could not identify any studies that investigated the role of human values.  
A study conducted in the 50 states in the US showed that internet connections 
and internet use were associated with urban populations, education levels, 
and Putnam’s social capital index (e.g., voting, trust, voluntarism) (Pick et al. 
2015). A study conducted in 164 European (NUTS) regions showed that internet 
connections and internet use at home were associated with regional wealth, 
education levels, and younger populations (Vicente and López 2011).

More aggregate level studies have compared internet connections and in-
ternet use at the country level. Several studies have shown that the develop-
ment and use of the internet were related to the economic wealth of a country 
(Bagchi et al. 2004; Crenshaw and Robison 2006; Erumban and De Jong 2006; 
Guillen and Suarez 2005). Some studies have also shown that telecommunica-
tion policies (i.e., deregulation) might facilitate the diffusion of the internet 
(Dauvin and Grzybowski 2014; Guillen and Suarez 2005).

Some country-level studies have investigated the Hofstede values (Bagchi 
et al. 2004; Erumban and De Jong 2006). Those findings indicated that the rel-
evant values were also correlated with the economic wealth of the countries. 
Erumban and De Jong (2006) found that country level differences in expendi-
tures on information and communication technologies were related to two of 
five values – power distance and uncertainty avoidance. However, they con-
trolled for national wealth by using only a single dummy variable. Bagchi et al. 
(2004) found that only one of the four Hofstede values – individualism – was 
related to the adoption of six information technologies, after controlling for 
national wealth, linguistic variations, and income distributions.

Guillen and Suarez (2005) found that expenditure on tourism abroad was cor-
related with internet use, after controlling for economic and political factors. The 
authors interpreted the finding as support for a cultural explanation of the diffu-
sion of the internet. Tourism abroad was taken as a proxy for ‘culture of cosmo-
politanism’, an ideal type developed by Merton (1968), described as individuals 
with diverse social contacts that like to travel, are likely to move residence, and 
that pay attention to media about foreign and domestic affairs and the arts.

It is possible to link the findings above to the Schwartz taxonomy. For ex-
ample, tourism abroad is also an indicator of openness-to-experience, and in-
dividualism is associated with the sub-dimension, self-direction.
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The country-level studies mentioned above were aggregate-level analyses 
that, in some cases, controlled for the demographic composition of the coun-
tries (e.g., the proportion of individuals over 65 years of age). However, those 
methods carry the risk of ecological fallacy, because age composition is also 
related to other modernization processes, including (first and second) demo-
graphic transitions (e.g., Lesthaeghe 2014). Age composition might also reflect 
previous migration, certainly at the regional level (Hadler 2006). Some of these 
fallacies can be avoided by using multilevel data or by standardizing variables. 
The present study used both these methods.

3 Methods

3.1 A Three Stage Analysis
This study tested the hypothesis that the diffusion of the internet could be 
explained by human values. First, we investigated variations in openness-to-
change and conservation values among 159 European (largely NUTS2) regions. 
Second, we investigated whether geographical variations in human values might 
predict the diffusion of the internet among the 159 regions, by 2014. We selected 
the lowest geographical level possible for conducting an aggregate-level analy-
sis. The year 2014 was the first year that broadband connections and internet 
use could be investigated in this number of regions. The main analysis rested on 
one crucial assumption: that the diffusion of the internet did not affect general 
human values. Our final analysis investigated this assumption longitudinally, at 
the level of 25 European countries over a 10-year period (2004-14).

3.2 Dependent Variables: Internet Connections and Use
The outcome variables were broadband connections at home and daily in-
ternet use. These data were collected from the “household” part of the CSIS  
(N = 359,905). We examined the proportions of individuals, for internet use 
analyses, and the proportions of households, for internet access analyses. 
Eurostat did not allow individual researchers to access micro data with region-
al codes, but it had published the rates of internet connections and internet 
use at the regional (NUTS2) level. Internet connections and use varied by age 
and gender. Hence, we adjusted the regional aggregates for internet connec-
tions and internet use for the demographic composition of the regions, based 
on the indirect method of standardization. We estimated 12 age – and gender-
specific rates of internet access and internet use in CSIS (2014) and we adjusted 
the rates of access and use with similar demographic data on age and gender 
groups from Eurostat (by January 2014).
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3.3 Independent Variables
Human values were investigated in the ESS, rounds 5-7, which held data on 
151,573 respondents that lived in 159 regions and 27 countries. The Schwartz 
(2003) taxonomy in the ESS presented 21 portraits of individuals. Respondents 
were asked to ‘think about how much each portrait is or is not like you’, and to 
choose one of six possible responses, which ranged from ‘very much like me’ 
to ‘not like me at all’. The four human value scales investigated comprised two 
items each, as follows:

Self-direction: (1) Thinking up new ideas and being creative is important 
to him. He likes to do things in his own original way. (2) It is important to 
him to make his own decisions about what he does. He likes to be free to 
plan and to choose his activities for himself.
Stimulation: (1) He likes surprises and is always looking for new things to 
do. He thinks it is important to do lots of different things in life. (2) He 
looks for adventures and likes to take risks. He wants to have an  
exciting life.
Security: (1) It is important to him to live in secure surroundings. He 
avoids anything that might endanger his safety. (2) It is very important to 
him that his country be safe from threats from within and without. He is 
concerned that social order be protected.
Tradition: (1) He thinks it’s important not to ask for more than what you 
have. He believes that people should be satisfied with what they have. 
(2) Religious belief is important to him. He tries hard to do what his  
religion requires.

All items were first adjusted for each respondent’s mean score on all 21 items, 
as recommended by Schwartz (2003). The four value scales were then calcu-
lated as the sums of their two items.

When comparing human values across Europe, we adjusted the four value 
scales, based on the demographic composition of the regions. We estimated 
linear regression models that controlled for age (three linear slopes, separated 
at 35 and 55 years), gender, and the three ESS rounds, plus 159 random effects 
for the regions. All four scales showed sufficient geographical variation to 
warrant further analysis of the four value scales as indicated by the 159 unex-
plained random effects. Variance statistics revealed unexplained (by age and 
gender) variations that ranged from 3.2% (for stimulation) to 10.9% (for secu-
rity; rho statistics in Table 1).
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3.4 Descriptive Statistics
As many as 79% of the households had fast internet (broadband) connections 
in 2014, and 77% of respondents (aged 16-74) used the internet daily (Table 2). 
However, internet access and internet use varied among the 159 regions, after 
controlling for demographic composition. In some regions, the internet was 
accessible to less than half the population, and other regions showed nearly 
full coverage. The variation in internet use (SD = 12 percentage points; hereaf-
ter pp) was higher than the variation in broadband connections (SD = 9 pp).

European regions also differed in economic development and population 
density. Broadband costs money; and the costs are even higher in sparsely popu-
lated regions than in densely populated regions. Therefore, in the regional-level 
analysis, we adjusted the statistical models for two structural characteristics of 
the regions: the price-adjusted gross domestic product (GDP) and population 
density. Both variables were downloaded from Eurostat for 2014.

The four value scales were correlated internally (Table 3) and these correla-
tions led to multicollinearity in regression models. Consequently, the statis-
tical analysis proceeded stepwise: first, we investigated correlations between 
single value scales and internet access or internet use as the outcome (bivari-
ate analysis); then we added regional wealth (GDP) and population density as 
structural variables; next, we included all four value scales in the same model. 
Finally, we identified which combinations of values best predicted the two 
outcome variables.

We also performed a longitudinal analysis to test the hypothesis of reverse 
causation. In this analysis, value scales were the outcome variables, and inter-
net access and internet use were the explanatory variables. The results indicat-
ed how much the relevant value scales (from the main analysis) changed over 

Table 1 Unexplained variation from multilevel (random intercept) models of the four 
value scales, after adjusting for demographic characteristics of the respondents in 
ESS, rounds 5-7 

Statistical parameter Self-direction Stimulation Security Tradition

SD across Regions 0.332 0.334 0.535 0.235
SD across Individuals 1.483 1.826 1.528 1.142
Rho 0.048 0.032 0.109 0.041

ESS: European Social Survey; SD: standard deviation.
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Table 2 Descriptive statistics of the cross-sectional data (collected in 2010-14 for value 
scales and collected in 2014 for other variables) at the level of 159 European 
(NUTS2) regions 

Variable Mean SD Minimum Maximum

Internet access 79.0 9.1 47.4 98.4
Internet use 76.6 11.8 47.2 96.4
Self-direction 0.03 0.29 -1.3 0.5
Stimulation -0.03 0.29 -1.0 0.7
Security 0.08 0.40 -1.2 1.0
Tradition -0.01 0.25 -0.5 0.7
GDP 1.04 0.34 0.3 2.1
Population density 0.43 0.91 0.0 7.4

NUTS2: Classification of Territorial Units for Statistics; GDP: gross domestic product (a measure 
of regional wealth).

Table 3 Correlations between the variables included in the cross-sectional analysis of  
159 European regions

Variable Access Use Self-dir. Stim. Security Trad. GDP P. dens.

Internet access 1.00
Internet use 0.90 1.00
Self-direction 0.75 0.69 1.00
Stimulation 0.39 0.49 0.22 1.00
Security -0.60 -0.63 -0.60 -0.58 1.00
Tradition -0.49 -0.63 -0.64 -0.44 0.56 1.00
GDP 0.65 0.58 0.57 0.29 -0.58 -0.46 1.00
Pop. density 0.26 0.22 0.10 0.22 -0.16 -0.14 0.50 1.00

the 10-year period (2004-14) between rounds 2 and 7 of the ESS, at the level of 
25 countries (because NUTS2 regional classifications were only available from 
round 5 of the ESS). In this analysis, the relevant value scales were adjusted 
for the demographic (age and gender) composition of the countries, similar to 
the adjustments applied to the regions in the cross-sectional analysis (above).

All statistical analyses were performed with population weights using the 
regional populations for 2014 in the cross-sectional analyses, and for 2008 in 
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the longitudinal analysis. Test statistics were adjusted for the fact that regions 
were more similar within than across countries, using the cluster option in 
Stata (Cameron and Miller 2015).

4 Results

4.1 Broadband Connections
European regions that held openness-to-change values (measured as self-
direction and stimulation) had more broadband connections at home than 
regions that did not hold the two openness-to-change values (Table 4). The 
self-direction effect was stronger and more consistent than the stimulation ef-
fect. Compared to the stimulation effect, the self-direction effect had a steeper 
regression slope and a narrower standard error. Moreover, it remained strong 
and significant after adjusting for the regions’ structural characteristics (i.e., 
GDP and population density).

All human values were additive indices of two items each that ranged from 1 
(not at all like me) to 6 (very much like me) in the questionnaire. A unit-change 
in self-direction (and other value indices) indicated that the mean value of 

Table 4 Broadband connections at home in European regions as results of four value 
scales, estimated in separate models for each value scale (model 1-3) and jointly 
(model 4), regression slopes (indicating percentage point differences) with  
standard errors in parentheses

Human value 1 2 3 4

Bivariate + GDP + Pop. dens. Multivar.

Self-direction 23.0*** 17.6*** 18.1*** 19.0***
(1.9) (2.3) (2.8) (4.5)

Stimulation 12.4 7.1 7.4 7.5
(6.6) (5.5) (5.6) (5.0)

Security -13.5*** -7.5*** -7.4*** 0.1
(2.2) (2.0) (2.0) (3.5)

Tradition -17.7* -8.8 -8.6 5.1
(6.7) (5.5) (5.5) (4.8)

* p < 0.05; ** p < 0.01; *** p < 0.001 (two-sided tests); GDP: gross domestic product (i.e., regional 
wealth); Pop. dens.: population density; Multivar: multivariable regression, including all human 
values and other preceding variables.
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the two items in the index changed by one half of a unit (because each index 
was the summary of two items). A unit-change in self-direction corresponded 
to 3.4 standard deviations (1/0.29) of the population-weighted standard de-
viation variation among the European regions (0.29). This unit-change in the 
self-direction value was associated with a 23-pp increase in broadband con-
nections at the level of European regions (Table 4, Model 1).

Broadband connections into homes were also correlated with the region’s 
wealth (GDP, Table 4, Model 2), but not its population density (Model 3; full re-
gression results from Model 4 are presented in the appendix, Table A1.) When 
we controlled for regional wealth (Model 2), the self-direction effect dropped 
from 23 to 17.6 pp. Thus, regional wealth explained 24% of the self-direction 
effect, and 76% remained unexplained when we controlled for regional wealth 
(comparing Models 1 and 2). As much as 78% of the self-direction effect re-
mained unexplained when we controlled for both structural characteristics of 
the regions (comparing Models 1 and 3).

European regions that held conservation values (measured as security and 
tradition) had fewer broadband connections at home than regions that did not 
hold the two conservation values (Table 4). The security effect was more con-
sistent across regions than the tradition effect, because its standard error was 
smaller. Furthermore, security values varied more among European regions 
(weighted SD = 0.40) than tradition values (SD = 0.25). The security effect also 
remained strong and significant when we controlled for the structural charac-
teristics of the regions (Models 2 and 3).

A unit increase in the security index (corresponding to one half of a unit 
increase in both items) was associated with a 13.5-pp decrease in broadband 
connections at home when we compared European regions. This estimate 
dropped by 45% to 7.4 pp when we controlled for the structural characteris-
tics of the regions. This drop was largely explained by regional wealth (GDP). 
Hence, 55% of the security effect remained unexplained, when we controlled 
for the two structural characteristics of this analysis (-7.4/-13.5).

The analyses in Models 1-3 in Table 4 did not control for other human values. 
Openness-to-change and conservation values were also correlated internally 
(Table 3), and their correlation with internet access and use was also corre-
lated, a phenomenon known as collinearity. When several openness-to-change 
and conservation values are entered in an additive (regression) model, they 
must share explanatory power. Model 4 was the same as Model 3 (controlled 
for regional wealth and population density), except that it included all four 
value scales. The security effect was not consistent, when we controlled for 
other human values and structural characteristics of the regions. Thus, the se-
curity effect was explained partially by structural characteristics and partially 
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by self-direction values. Hence, the results indicated that self-direction was the 
most consistent human value predictor of the diffusion of internet connec-
tions in Europe.

4.2 Internet Use
Internet use (Table 5) was even more strongly correlated with general human 
values than internet connections (Table 4). A unit increase in self-direction 
values at the level of European regions was associated with a 28-pp increase 
in daily internet activity at home (Model 1). This statistical association be-
tween human values and internet activities was partially explained by the 
fact that internet activities at home were also correlated with regional wealth  
(Model 2), but population density did not contribute to the association  
(Model 3). Nevertheless, regional wealth could only explain 23% of the sta-
tistical association between self-direction values and internet activities; thus, 
77% remained unexplained after the model was controlled for regional wealth 
(21.6/28). Stimulation values were also correlated with internet activity, but 
this effect was smaller and less consistent between regions, compared to self-
direction, indicated by the larger standard errors.

Table 5 Daily internet use at home in European regions as results of four value scales, esti-
mated in separate models for each value scale (model 1-3) and jointly (model 4-7), 
regression slopes (indicating percentage point differences) with standard errors 
in parentheses 

Human value 1 2 3 4 5 6 7

Bivariate + GDP + Pop. 
dens.

Multivariable models including 
GDP & population density

Self-direction 28.0*** 21.6*** 22.1*** 16.4*** 20.6*** 17.8*** 15.6***
(4.0) (3.7) (4.2) (4.7) (3.0) (4.4) (3.7)

Stimulation 19.7** 14.1* 14.5* 9.7 12.8***
(6.9) (5.7) (5.7) (6.4) (3.4)

Security -18.5*** -13.1*** -13.0*** -2.0 -8.2***
(2.4) (1.7) (1.8) (4.6) (2.1)

Tradition -29.3*** -21.5*** -21.3*** -7.1 -13.2*
(6.7) (5.7) (5.8) (5.8) (5.2)

* p < 0.05; ** p < 0.01; *** p < 0.001 (two-sided tests); GDP: gross domestic product (i.e., regional 
wealth); Pop. dens.: population density.
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The two conservation values, security and tradition, were negatively corre-
lated with internet activities at home. Both conservation values remained sig-
nificantly correlated with internet use, even after we controlled for the regions’ 
wealth and population density (Model 3), where a unit increase in the security 
value index was associated with a 13-pp decrease in daily internet activity at 
home. In a similar analysis, a unit increase in the tradition index was associ-
ated with a 21.3-pp decrease in daily internet activity.

When we controlled for all four value scales (Model 4 in Table 5), only self-
direction values remained statistically significant. This result was the same as 
the result found in the analysis of internet connections (Table 4). However, 
when we only specified two human values, we found that, after controlling for 
self-direction values, the three the other human values (stimulation, security, 
and tradition) remained statically significant (Models 5-7 in Table 5). Still, self-
direction was by far the most consistent predictor of internet use at the level 
of European regions. Hence, the final analysis provided a choice of three dif-
ferent models to explain the relationship between human values and internet 
use. To resolve this situation, we investigated which of the three models (5-7) 
fit the data best. R-squared statistics for Model 5 were higher (62%) than for  
Models 6 and 7 (57% and 58% respectively). Hence, the results indicated that 
a combination of self-direction and stimulation values best predicted the dif-
fusion of internet use in Europe. We should keep in mind, however, that con-
servation values could also predict internet use, even though the data fits were 
slightly worse than the fits observed for openness-to-change values.

4.3 Reverse Causation
Our investigation of the ability of four general human values to predict the 
diffusion of the internet by 2014 among 159 European regions indicated that 
openness-to-change values were the best predictors of internet diffusion into 
European homes. However, it was also possible that openness-to-change val-
ues might have changed as consequence of the internet diffusion in Europe. 
This issue of reverse causation could be investigated empirically in panel data, 
because the CSIS data were available for a reasonable number of countries, 
starting in 2004, and because the ESS provided data on general human values 
biannually over the same period. Thus, we conducted a longitudinal analysis, 
at the level of countries, with biannual panel data collected from 2004 to 2014.

For the dependent variables, we used ESS data on general human values for 
every available round (2-7) from 2004 to 2014. For the explanatory variables, we 
used the CSIS data on internet connections and internet use, collected during 
the same years (biannually from 2004 to 2014). These data were not correct-
ed for demographic characteristics. This analysis included 122 combinations 
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of countries and years. Switzerland dropped out of this longitudinal analy-
sis, because we only had data on internet use in Switzerland starting in 2014. 
Moreover, data for one or more years were missing for eight other countries.

Openness-to-change values increased slightly over the 10-year period we in-
vestigated. We reasoned that this change would probably best be estimated in 
a panel data model, due to the missing values for some combinations of coun-
tries and years. We found that self-direction increased by 0.08 (p < 5%) and 
stimulation increased by 0.03 (non-significant) over the 10-year study period, 
with a linear period effect and fixed effects for the 25 countries analyzed.

Table 6 presents longitudinal estimates for the relationships between the 
two openness-to-change values (dependent variables) and the diffusion of 
broadband connections and internet use (explanatory variables), with fixed 
effects and population weights for the countries. It shows the estimates from 
eight regression models, with all combinations of the two dependent variables 
and two explanatory variables, either with (models labeled 1) or without (mod-
els labeled 2) adjustments for period effects (wave dummies). We expressed the 
outcome variable as a proportion (from 0 to 1) rather than percentage (from 0 
to 100%). A panel model with no period effects merely showed the amount of 
change in two variables (human values and internet connections/use) during 
the study period. When we added period effects, the model indicated whether 

Table 6 Longitudinal analysis of the relationships between openness-to-change values 
(self-direction and stimulation) and the proportions of individuals with broad-
band connections or daily internet use, at the level of 25 countries (N = 122); 
regression slopes with standard errors in parentheses

Parameter Self-direction Stimulation

Model 1 2 1 2

Broadband connection 0.15** -0.26 0.06 0.05
SE (0.04) (0.22) (0.04) (0.20)
Adjusted for period effects No Yes No Yes

Model 1 2 1 2
Internet use 0.35** -0.21 0.15 0.15
SE (0.11) (0.25) (0.10) (0.27)
Adjusted for period effects No Yes No Yes

** p < 0.01 (two-sided tests).
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countries that experienced a change greater than the mean change in an ex-
planatory variable (internet connections or internet use) also experienced a 
change greater than the mean change in the outcome variable (openness-to-
change values).

Self-direction values increased during the same period as broadband con-
nections and internet use expanded (Model 1). However, when we controlled 
for period effects (Model 2), the data showed no tendency toward any addi-
tional change in self-direction values for the countries with the strongest in-
creases in broadband connections and internet use. Similarly, we found no 
correlations between the changes in stimulation values and the increases in 
broadband connections and internet use. Hence, the hypothesis of reverse 
causation – that the diffusion of the internet affected openness-to-change 
values – could be rejected.

5 Discussion

The relationship between technological/economic change and cultural 
change, or between material structures and human values, has been the sub-
ject of long-standing controversy, certainly within sociology. Materialists, such 
as Karl Marx, have argued that economic and technological changes tend to 
precede cultural values; conversely, idealists, such as Max Weber, have argued 
that cultural values may also affect economic development. More recent the-
orists, such as Ronald Inglehart (1997), have argued that cultural changes in 
human values reflect changes in the economic environment, but they take 
place with a generational time lag and have explanatory power of their own.

Currently, it is possible to investigate some of these theoretical arguments 
and controversies empirically, because recent technologies (e.g., the internet) 
have been implemented over relatively few years, and because value instru-
ments allow us to investigate cultural values and how they change over several 
years. The present study began to address these issues by investigating data 
on the diffusion of the internet in combination with data on general human 
values. The results indicated that openness-to-change values predicted the in-
ternet diffusion into homes. Furthermore, internet diffusion could not predict 
a similar change in openness-to-change values.

Previous studies have identified correlations between Hofstede-type values 
and the diffusion of the internet at the level of countries (Bagchi et al. 2004; 
Erumban and De Jong 2006; Takieddine and Sun 2015). However, most of those 
correlations either disappeared, when the model was controlled for national 
wealth (Bagchi et al. 2004), or remained significant only when national wealth 
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was classified into rich and poor countries (Erumban and De Jong 2006). Hence, 
those studies provided little empirical support for the hypothesis that human 
values affected the diffusion of the internet beyond economic factors. In con-
trast, the current study indicated that some human values were stronger than 
regional wealth as predictors of the diffusion of the internet (Appenix Table A1).  
The current study was different, because we studied a lower geographical level 
(regions instead of countries), we used different value scales (Schwartz instead 
of Hofstede scales), and we controlled for the regions’ demographic composi-
tions, by implementing standardization and multilevel methods.

Comparative research has always struggled with a small number of coun-
tries. However, when the number of countries is expanded, the units (coun-
tries) become more heterogeneous, which could make it difficult to estimate 
true relationships between variables. Aggregates lower than nations (i.e., re-
gions) are promising alternatives, because they provide more observations 
among units that are not excessively dissimilar.

Like previous studies, we faced situations of multicollinearity. In previous 
studies, this occurred when Hofstede-type values were added to a model, to-
gether with national wealth. In the present study, it occurred when several 
general human values were added into the same statistical model for analyzing 
internet connections and use in different regions. When we investigated single 
human values, we found that all four human value scales could partly explain 
the diffusion of internet use beyond the regions’ economic wealth. However, 
many of these correlations became insignificant in models that included 
more than one human value at a time. In these situations, it can be difficult 
to choose among different empirical models that include two or more human 
values. Nevertheless, our major finding was that openness-to-change values, in 
general, and self-direction values, in particular, fit the data on internet connec-
tions and internet use better than conservation values.

Openness-to-change values refer to how we relate to any social change 
(Devos et al. 2007). The sub-dimension, self-direction, is the preference to 
make one’s own decisions, instead of being told what to do by others. In other 
words, self-directed people value individualization. The sub-dimension, stim-
ulation, is the motivation to seek excitement and novel experiences.

The finding that cultural enthusiasm for any social change (i.e., openness-
to-change values at the level of regions) was associated with the diffusion of 
internet use might be self-evident, because the internet represents a major 
societal change, including a change in domestic life. Internet access provides 
people with both individual choices and excitement (both aspects of openness-
to-change values). The correlation between enthusiasm for individual choice 
(self-direction) and the diffusion of internet connections is more fascinating, 
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because enthusiasm for individual choice (individualism) represents only one 
aspect of a changing world.

The longitudinal analysis indicated that self-direction values were not af-
fected by the expansion of the internet. Taken together, these findings indicate 
that the expansion of the broadband connections was facilitated by dominant 
values in regional populations that reflected how much they valued individu-
alism. There is also the possibility that policy makers and commercial actors 
held these same values, or they were at least aware of these values in their 
target populations. Previous research has shown that telecommunication poli-
cies (i.e., deregulation) might also have predicted the diffusion of the internet 
(Dauvin and Grzybowski 2014; Guillen and Suarez 2005). One implication of 
the current study (and the arguments above) is that even telecommunica-
tion policies might be an outcome of the general human values held by the 
populations of various countries and regions. This issue should be subject of  
future research.

5.1 Limitations
This study had limitations. We could only investigate the diffusion of the inter-
net before 2014 at the level of countries, and only back to 2004. By 2014, nearly 
all European regions had achieved broadband connections in half of all house-
holds. By 2004, broadband connections had been achieved in more than 30% 
of households in some countries. Hence, the present study identified the role 
of human values at somewhat mature stages of internet diffusion.

There are also some uncertainties related to comparing human values 
across countries or language groups. Previous studies have compared factor 
loadings (metric invariance), sometimes in combination with intercepts (scale 
invariance), in the value scales of the ESS (e.g., Cieciuch et al. 2018). The re-
sults indicated that the higher-order openness-to-change value was reasonably 
comparable across countries, when hedonism was excluded (as in the current 
study), but the higher-order conservation value (security and tradition) was 
less comparable across countries (Cieciuch et al. 2018).

5.2 Conclusions
This study has identified strong empirical relationships between openness-to-
change values, and the self-direction value particularly, and the diffusion of 
the internet at the level of European regions. These relationships remained 
strong and significant also when the statistical models were controlled for  
regional wealth.
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 Appendix

Table A1 Full regression results from Tables 4 and 5 

Test variable Broadband connections Internet use

Coefficient SE Coefficient SE

Self-direction 18.1*** (2.8) 20.6*** (3.0)
Stimulation 12.8*** (3.4)
GDP 7.7* (3.3) 6.8 (3.6)
Population density 0.6 (0.6) 0.1 (0.5)
Constant 70.2*** (4.3) 69.3*** (5.2)

* p < 0.05; ** p < 0.01; *** p < 0.001 (two-sided tests); SE: standard error; GDP: gross domestic 
product (a measure of regional wealth).

Downloaded from Brill.com05/22/2023 07:01:31AM
via free access


