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Abstract
ICT-induced legal and regulatory challenges, including security and privacy risks, are on the rise. Despite that, there is a dearth of
research emphasizing the role of ICT laws and understanding its effect on the level of ICT diffusion and the well-being of a
country. Drawing on Dror’s law and social change framework, and grounding the discussion on the literature on ICT diffusion,
the perspective of perceived risk, Hofstede’s typology of national culture, and the technological determinism theory, this study (1)
explores the effect of maturity of ICT laws in a country on ICT diffusion among its citizens and businesses; (2) understands how
this relationship is contingent on the national cultural dimensions; and (3) explicates the role of ICT diffusion in promoting the
well-being. The research model is examined using publicly available data from 83 countries, and the findings suggest that sound
ICT laws are necessary for achieving a greater diffusion of ICTs and improving well-being.

Keywords Maturity of ICT laws . Security and privacy issues . National culture . ICT diffusion .Well-being

1 Introduction

Information and communication technology (ICT), which re-
fers to “a diverse set of technological tools and resources used
to communicate, create, disseminate, store, and manage infor-
mation” (Charoensukmongkol and Moqbel 2012, p. 63), is a
double-edged sword (Liang and Xue 2009). It is evident that
ICTs have dramatically improved real-time communication
worldwide and proved their potential to improve human, or-
ganizational, and governmental performance (Lee and
Fedorowicz 2018). Nevertheless, they have brought about a
host of legal and regulatory challenges, ranging from the va-
lidity of electronic contracts and the associated security risks
to concerns over protecting the privacy and intellectual prop-
erty rights online to cybercrime (Liang and Xue 2009; UN-

Report 2007). ICT may not be used at its full potential unless
these issues are adequately addressed, and its diffusion would
be limited (Larosiliere et al. 2017; UNCTAD 2015).
Confirming this, a study conducted in the United States by
the agencies, namely, National Cyber Security Alliance
(NCSA) and TrustArc, revealed that 74% of the Internet users
who were concerned about privacy online limited their online
activity, and 28% of them stopped an online transaction
(NCSAT 2016). It is thus crucial to address ICT-led legal
and regulatory challenges for improving the level of ICT dif-
fusion, conceptualized as the degree to which ICTs spread to
general use within and across economies (Keller 2004).

Prior research has identified several potential determinants
of ICT diffusion. Our review finds that these factors can be
broadly classified into (1) socio-related factors, such as user
behavior and organizational characteristics (e.g., Abukhzam
and Lee 2010); (2) technology-related factors, such as ICT
infrastructure and information technology (IT) knowledge
(e.g., Lee et al. 2016); and (3) environmental factors, such as
economic environment and regulatory settings (e.g., Brown and
Thompson 2011). While these factors are important for driving
ICT diffusion, with the increasing concerns of ICT-induced
security and privacy risks, it becomes imperative to investigate
how ICT-related regulatory environment (i.e., ICT laws) could
play a role in influencing ICT diffusion, given that ICT laws—
the regulations pertaining to the use of ICTs—have the potential
to address these issues (Bhattacherjee and Shrivastava 2018).
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Nevertheless, the existing research except for a handful of stud-
ies (e.g., Larosiliere et al. 2017; Qu and Pinsonneault 2011)
lacks from developing such an interesting understanding that
is theoretically profound. This study, therefore, strives to ex-
plore the impact of the maturity of ICT laws on ICT diffusion
among citizens and businesses and contributes to the informa-
tion systems (IS) literature by investigating an underexplored
but important environmental aspect that can flourish ICT diffu-
sion. Having said this, we also acknowledge the role of the
government, citizens, and businesses—the three key stake-
holders on which the economic future of a country depends
(Xiao et al. 2013). Specifically, ICT law formulation is executed
by the government taking into consideration the interests of
citizens and businesses, whose ICT use could be affected by
ICT laws. In summary, this study encompasses three key stake-
holders, each of which has a great role to play for the advance-
ment of a nation by stimulating its ICT diffusion.

In light of the above, recent global studies indicate that the
maturity of ICT laws, defined as the degree to which ICT laws
are developed in a country, varies significantly across coun-
tries, and so does the level of ICT diffusion (GITR 2016;
UNCTAD 2015). For instance, Luxembourg and Singapore
perform much better than Lebanon and Ethiopia concerning
the maturity of ICT laws. Likewise, in terms of ICT diffusion,
businesses in Japan and the United Kingdom hold higher
ranks than their counterparts in Malawi and Nepal. And, citi-
zens in Denmark and Norway are found to use ICTs, especial-
ly the Internet, to a greater degree as compared to those in
Tanzania and Zambia (GITR 2016). Motivated by this vari-
ability of the level of the maturity of ICT laws and the degree
of ICT diffusion across countries,1 the key purpose of this
study is to investigate their relationship at the macro (i.e.,
cross-country) level and present a global dynamics of the phe-
nomenon. Accordingly, one of the key research questions
(RQs) that we address in this study is as follows:

RQ1: What is the relationship between the maturity of ICT
laws in a country and the diffusion of ICTs among its
citizens and businesses?

Further, we acknowledge that in a macro-level study like
ours, cultural influence may be observed on the phenomenon,
since a country’s culture may exert a significant influence on the
way the country conducts (Straub 1994). Consistent with this,
prior research has argued that national cultural values account
for the significant variations in ICT diffusion among countries
(Maitland and Bauer 2001; Krishnan and AlSudiary 2016;
Veiga et al. 2001; Zhao 2011). Therefore, it is logical to expect
that though the maturity of ICT laws in a country will impact its
ICT diffusion, the degree of such influence will vary depending

on the cultural values rooted in that country. Hence, the second
question that the current study strives to address is as follows:

RQ2: How do the national cultural dimensions affect the
relationship between the maturity of ICT laws in a
country and ICT diffusion among its citizens and
businesses?

In recent times, IS researchers have called for extending the
scope of IS research beyond business and management by
considering the societal impacts of ICT (e.g., Lee and
Fedorowicz 2018). This study heeds to such calls by focusing
on the impact of ICTs on the well-being of a country. In par-
ticular, we strive to understand how ICT diffusion among
citizens and businesses affects a country’s well-being, which
refers to both positive and negative evaluations that citizens
make about their lives (Ganju et al. 2016). We further explore
how ICT laws may shape the well-being of a country by
influencing its ICT diffusion. In essence, the third question
that this study addresses is as follows:

RQ3: How does the level of ICT diffusion among citizens
and businesses contribute to the well-being of a
country?

In an attempt to answer the RQsmentioned above, we draw
on Dror’s (1970) framework of law and societal change and
build a conceptual framework (see Fig. 1) to provide an over-
view of our phenomenon. In particular, to address the first
question, we draw on the ICT diffusion literature (e.g.,
Larosiliere et al. 2017; Oliveira and Dhillon 2015) and the
perspective of perceived risk (Featherman and Pavlou 2003),
and contend that the level of maturity of ICT laws in a country
will determine the level of ICT diffusion among citizens and
businesses by affecting their perceived risk in association with
the use of ICTs (Zhu et al. 2017). To answer the second ques-
tion, we draw on Hofstede’s (1980) typology of national cul-
ture and investigate the influence of the cultural dimensions of
power distance, masculinity, and uncertainty avoidance on the
relation of maturity of ICT laws in a country with its ICT
diffusion. We express these cultural dimensions as a broad
set of contingencies (Smith et al. 2011) and underscore how
they will moderate the relationships mentioned above.
Further, to address the third question, we draw on the techno-
logical determinism theory (Chandler 1996) to illustrate the
role of ICT diffusion in influencing the level of well-being of a
country. It is interesting to remark that such an application of
multiple theoretical perspectives is not uncommon in IS liter-
ature. For instance, in their study, Khan and Krishnan (2019)
followed a multi-theoretic approach involving five different
theories, namely, the agency theory, the rent-seeking theory,
the theory of X-inefficiency, the control theory, and the per-
spective of trust in institutions for understanding the impact of

1 These countries also vary in terms of their socio-economic status. We thank
Reviewer #3 for this thought.
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corruption on e-government maturity. In another study, a
multi-theory based model was developed and validated by
drawing on three theories, namely, the protection motivation
theory, the theory of reasoned action, and the cognitive eval-
uation theory, to explain employees’ adherence to information
security policies (Siponen et al. 2014).

We use publicly available archival data of 83 countries to test
the proposed relationships, the results of which offer support for
our hypotheses. The studymakes several crucial contributions to
the knowledge base of IS security and ICT diffusion. First, this is
one of the first few studies to identify the significance of an
underexplored environmental determinant, ICT laws, in mitigat-
ing the perceived risks induced by ICTs and influencing the ICT
diffusion among citizens and businesses. Second, drawing on
Hofstede’s typology of national culture, the current study inves-
tigates how the relationship between the maturity of ICT laws in
a country and its ICT diffusion is contingent on the cultural
dimensions of power distance, masculinity, and uncertainty
avoidance. Third, this study provides useful insights into the
societal impact of ICTs by explaining how the maturity of ICT
laws contributes to the well-being of a country through enhanc-
ing ICT diffusion among citizens and businesses.

The rest of the paper is organized as follows. Section 2 re-
views the relevant literature and develops the study hypotheses
and the research model (see Fig. 2) based on the conceptual
framework (see Fig. 1). Section 3 describes the research design,
while Section 4 deals with empirical analyses and presents the

results. In Section 5, we discuss the theoretical and practical
implications of our study and highlight future research direc-
tions. The final section draws concluding remarks.

2 Theory and Hypotheses

To address the aforementioned RQs, we logically derive our
hypotheses by grounding our discussion on the (1) literature
on ICT diffusion (e.g., Larosiliere et al. 2017; Oliveira and
Dhillon 2015); (2) perspective of perceived risk (Featherman
and Pavlou 2003); (3) typology of national culture (Hofstede
1980); and (4) theory of technological determinism (Chandler
1996). Our conceptual framework, shown in Fig. 1, incorpo-
rates the above perspectives from the viewpoint of Dror
(1970) and offers an integrated understanding of the phenom-
enon. Dror’s (1970) framework considers the use of law as an
effective policy instrument for directing societal change.
However, being a subsystem of society, the legal system
may not always have direct impacts on societal change, and
other social policy instruments such as technological changes
need to be considered to realize the effect of the law on soci-
etal change. In sum, Dror’s (1970) framework regards law as
an essential tool for bringing societal change and suggests
exploring other intermediary variables through which this
change can be realized. Accordingly, we argue that the matu-
rity of ICT laws (i.e., law) in a country will lead to the well-

Intermediate changesLaw

L1: ICT laws reduce 
perceived risks pertaining to 

legal and regulatory 
challenges including security 

and privacy issues
(Perspective of perceived risk)

Maturity of 
ICT laws

L3: ICT enhances the 
well-being by facilitating 
improvements in social 

capital, healthcare, 
education, and commerce

(Technological 
determinism theory)

ICT diffusion Well-being

Societal change

National culture

L2: National cultural values 
impact the way a country 
conducts and influence 
technological diffusion 

(Hofstede national culture)

Note. L: Linkages;      : Moderating effect; Hypothesis H1 is based on L1; H2-H4 are based on 
L2; H5 is based on L3; Dotted arrows represent Dror’s law and social change framework.

Fig. 1 Conceptual framework
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being (i.e., societal change) by affecting ICT diffusion (i.e.,
intermediate changes) among its citizens and businesses. Our
framework depicts the theoretical linkages between the key
study variables—maturity of ICT laws, ICT diffusion, nation-
al culture, and well-being—leading to the development of our
hypotheses. Specifically, while hypothesis H1, which is based
on the linkage L1, explains the effect of maturity of ICT laws
on ICT diffusion, hypotheses H2-H4 (based on L2) explicate
the cultural influence on the phenomenon, and H5 (based on
L3) elaborates the role of ICT diffusion in determining the
well-being. In the following sections, by drawing on our con-
ceptual framework as a theoretical lens, we extend our discus-
sion on hypothesis development.

2.1 ICT Laws and ICT Diffusion

The technology diffusion research is characterized by two
metaphors (Attewell 1992). The dominant representation sug-
gests that diffusion is a process whereby potential users are
communicated about the availability of new technologies and
are persuaded to adopt and use these technologies (Rogers
1983). The other metaphor takes an economic standpoint to
perceive diffusion in terms of cost and benefit; the higher the
price, the slower diffusion will take place (Attewell 1992).
ICT diffusion refers to the extent to which ICTs spread to
general use within and across economies (Keller 2004). The
existing literature has investigated ICT diffusion from several
theoretical lenses. Some of the predominant theories and
models include Technology Acceptance Model (TAM;
Davis 1989), Theory of Planned Behavior (TPB; Ajzen
1991), the diffusion of innovation theory (DoI; Rogers
1995), Unified Theory of Acceptance and Use of
Technology (UTAUT; Venkatesh et al. 2003), the
Technology-Organization-Environment framework (TOE;
Tornatzky and Fleischer 1990), and the institutional theory
(DiMaggio and Powell 1983), among others. As argued by
Xiao et al. (2013), the potential determinants of ICT diffusion
can broadly be classified into (1) socio-related factors (e.g.,
Martins et al. 2014); (2) technology-related factors (e.g.,
Larosiliere et al. 2017); and (3) environmental factors (e.g.,
Brown and Thompson 2011). Table 1 shows the classification
and lists some of the potential determinants of ICT diffusion.

In this study, we take an interest in external environmental
elements, specifically technology-oriented environmental fac-
tors that can impact ICT diffusion across countries. While
several socio-centric, technology-centric, and environment-
centric factors are investigated as shown in Table 1, little is
known about the significance of technology-oriented environ-
mental factors such as ICT-related regulatory environment in
the context of ICT diffusion. With the increasing concerns of
ICT-induced legal and regulatory challenges, and data security
and privacy issues, we believe that such factors would have a
more important role to play, which is worth investigating.

Environmental factors refer to the conditions and settings of
the environment within which entities operate (Tornatzky and
Fleischer 1990), and are considered to play a substantial role
in the technological diffusion (Larosiliere et al. 2017). Prior
research has explored different environmental conditions in
diverse domains. For instance, environmental turbulences
and mimetic pressure were found to be the main drivers of
ICT innovation for the financial services companies (Wolf
et al. 2012). At the country level, the quality of the environ-
ment in terms of (a) government support and (b) the presence
of a sound institutional environment appeared to be the key
enabler for electronic business (e-business) development
(Srivastava and Teo 2010).

In this study, environmental conditions indicate ICT-related
regulatory environment characterized by ICT laws, which re-
fer to the regulations pertaining to the use of ICTs
(Bhattacherjee and Shrivastava 2018; UN-Report 2007) such
as mobile applications, websites, transactional online media,
and other technologies involving electronic commerce (e-
commerce). These laws shape the use of ICTs by addressing
the concerns over e-commerce and by ensuring consumer
protection, data authentication (digital signature), and data
privacy. Therefore, ICT laws are stated to protect and regulate
harmful behavior during electronic communication, and facil-
itate secured electronic transactions through IT standards,
cryptography, digital signatures, and digital certificates
(Bhattacherjee and Shrivastava 2018). These laws also set
guidelines for collecting, storing, and sharing electronic infor-
mation (Bhattacherjee and Shrivastava 2018). Prior research
has shown the relevance of ICT laws to the adoption and use
of ICTs in different contexts. In their study, Boyer-Wright and
Kottemann (2008) found the ICT-related legal environment as

Table 1 Classification of determinants of ICT diffusion

Classification Potential determinants Exemplary research

Socio-related
factors

User behavior, top
management
perception,
organizational
characteristics

Abukhzam and Lee
(2010); Choudrie
et al. (2018); Gorla
et al. (2017); Martins
et al. (2014)

Technology-related
factors

ICT infrastructure, IT
resources, IT
knowledge, IT skills

Bygstad and Aanby
(2010); Lee et al.
(2016); Larosiliere
et al. (2017);
Krishnan and Lymm
(2016)

Environmental
factors

Policy and standards,
regulation, economic
and cultural
environment,
competitive pressure

Erumban and Jong
(2006); Abukhzam
and Lee (2010);
Oliveira and Dhillon
(2015); Xu et al.
(2017)
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a significant factor for the adoption of online government
services. In another study, Qu and Pinsonneault (2011) dem-
onstrated that when established laws facilitated companies, IT
outsourcing increased. Further, in the context of social net-
work diffusion, Larosiliere et al. (2017) found that people
were more likely to use virtual social networks within a sound
ICT-related regulatory landscape.

Consistent with these arguments and drawing on the per-
spective of perceived risk by Featherman and Pavlou (2003),
we postulate two mechanisms explaining how the maturity of
ICT laws in a country can influence the diffusion of ICTs.
First, as mentioned before, the use of ICTs involves various
information security issues, including privacy, data protection,
or other related issues that may lead to reduced ICT use
(Larosiliere et al. 2017; Schaupp and Carter 2010). For in-
stance, one of the serious concerns lies with the management
of the consumers’ data. The collection of personal data is
almost inevitable during e-commerce transactions, and such
consumer information may be used not only by the companies
to deliver personalized service but also by the advertisers to
reach the target segment (Lee et al. 2011). Nonetheless, not
every consumer welcomes personalized service at the cost of
the disclosed profile information. In fact, such risks pertaining
to consumer data protection may have a negative impact on
ICT usage intention of citizens, as it was witnessed that
location-based online promotion service providers, such as
Groupon.com, have lost certain customer segments who
were concerned of their online footprints being tracked and
therefore closed their accounts (Zhu et al. 2017). Citizens thus
could experience serious security and privacy concerns and
develop an increasing sense of antipathy towards using ICTs,
especially the Internet (Li 2014; Ozturk et al. 2017), which
may not only impact their usage intention but also reduce their
trust on some Internet merchants (Kim et al. 2008), thereby
affecting the overall diffusion of ICTs among citizens. As ICT
laws deal with various information security issues, in a coun-
try where ICT laws are sophisticated and matured, citizens are
expected to have minimal concerns about such issues
(Larosiliere et al. 2017), thereby decreasing their perceived
risk in relation to the use of technologies and e-services
(Zhu et al. 2017). The literature on perceived risk and ICT
use suggests that ICT usage is largely affected by users’ per-
ception of ICT-induced security and privacy risks (Arpaci
et al. 2015; Im et al. 2008; Martins et al. 2014), and the ICT
usage can be enhanced by mitigating such risks. According to
Featherman and Pavlou (2003), perceived risk is defined as
“the potential for loss in the pursuit of a desired outcome of
using an e-service” (p. 454), which essentially entails risks
concerning ICT use. And, in their study, performance risks
such as security and privacy risks were noted as the most
salient concerns that could inhibit the use of the Internet-
based services (Featherman and Pavlou 2003). It is thus ex-
pected, as specified in the linkageL1 of Fig. 1, that the level of

maturity of ICT laws in a country will determine the extent of
ICT diffusion among citizens.

Second, in the presence of well-developed ICT laws, busi-
nesses are expected to experience less uncertainty about the
formation and validation of electronic contracts (i.e., e-
commerce contracts), since a legal framework related to e-
commerce is critical to deal with issues such as security, com-
mercial trust, the legal validity of contracts, and dispute set-
tlement (Martin et al. 2019; Tekleberhan 2012; UNCTAD
2015). To elaborate, most organizations now conduct busi-
nesses online, and all the legal agreements formed between
them and their partners, suppliers, and clients are treated as
electronic contracts (Nepal and Zic 2008). Although such con-
tracts enable better flexibility for conducting business, they
involve huge risks and uncertainties (UNCTAD 2015). One
of the most prominent issues in electronic contracts is the
authenticity and validity of the electronic signature. As op-
posed to the traditional way where it is possible to personally
witness the process of signing a contract, in case of electronic
contracting, there is a higher chance of fraudulent activities
(e.g., impersonation of the contracting parties) due to the less-
er clarity on the validity and enforceability of electronic sig-
nature, and the possibility of bending the laws. Indeed, per-
ception of such risks owing to the lower maturity of ICT laws
can affect the ICT use by businesses in a country (per the
linkage L1 of Fig. 1), and may even discourage them from
extensively using ICTs for business transactions (Boyer-
Wright and Kottemann 2008; UN-Report 2007). Taken to-
gether, we hypothesize:

H1: The maturity of ICT laws in a country is positively
associated with the diffusion of ICTs among its citizens
(H1a) and businesses (H1b).

2.2 National Culture

The concept of culture is introduced in various ways in the
literature (Sørnes et al. 2004). Perhaps, the most commonly
held view is that the cultural environment shapes the values
shared by the members of society. In this study, we draw on
Hofstede’s (1980) cultural dimensions typology, arguably the
most widely used theory of national culture in the literature
(Myers and Tan 2002). According to Hofstede, national cul-
ture is “the collective programming of the mind which distin-
guishes the members of one human group from another”
(1980, p. 260). He identified four dimensions of national cul-
ture, namely: (1) power distance (large vs. small); (2) individ-
ualism vs. collectivism; (3) masculinity vs. femininity; and (4)
uncertainty avoidance (strong vs. weak) (Hofstede 1980).
Later, long- vs. short-term orientation was included as a fifth
dimension (Hofstede 1991).

419Inf Syst Front (2022) 24:415–440

http://groupon.com


The notion of national culture has been used to explain
various cross-country phenomena across disciplines. In IS lit-
erature, prior research attributed the significant variations in
IT adoption, diffusion, and implementation between coun-
tries to national culture (Krishnan and AlSudiary 2016;
Veiga et al. 2001; Zhao 2011). In particular, the research
linking IT and culture can broadly be classified into six
themes: (1) culture and IT development; (2) culture, IT
adoption and diffusion; (3) culture, IT use and outcomes;
(4) culture, IT management and strategy; (5) the influence
of IT on culture; and (6) IT culture (Leidner and Kayworth
2006). While there is a need to develop an understanding on
all the above themes, only a few studies have focused on the
influence of culture on IT diffusion (e.g., Qu et al. 2011;
Srite and Karahanna 2006), and our review finds that most
of them are limited to a particular region or a group of
countries (Dotan and Zaphiris 2010; Shareef et al. 2016;
Straub 1994). For example, the effect of the cultural dimen-
sion of uncertainty avoidance on the firm-level IT diffusion
was compared in a study conducted in Japan and the United
States (Straub 1994). Another cross-cultural analysis of
Flickr users was performed, taking into account only five
countries—Iran, Israel, Peru, Taiwan, and the United
Kingdom (Dotan and Zaphiris 2010). While we acknowl-
edge the useful insights these studies impart, we also em-
phasize developing a combined understanding of the cross-
cultural ICT diffusion among citizens and businesses.
Interestingly, the interplay between national culture and
technology diffusion is complicated but required
(Venkatesh and Zhang 2010). Thus, motivated by the lack
and the need for macro-level cross-cultural investigations,
this research examines the moderating effects of national
cultural dimensions on the relationship of maturity of ICT
laws in a country with ICT diffusion among its citizens and
businesses.

In particular, we focused our efforts on the national cultural
dimensions of power distance, masculinity vs. femininity, and
uncertainty avoidance in our research model. The other two
dimensions were not considered for the following reasons.
The aspect of individualism-collectivism was found to be
highly correlated with power distance in a host of cross-
cultural research (Hofstede et al. 2010). For instance, in a
cross-cultural study (Cho et al. 2009) based on Australia,
India, North Korea, Singapore, and the United States,
individualism-collectivism demonstrated a very high correla-
tion with power distance (r = −0.836). Another study by
Waarts and van Everdingen (2005) dropped the dimension
of individualism-collectivism due to the multicollinearity con-
cern. Further, studies involving 29 European countries found
that the ICT adoption by businesses did not differ in terms of
individualism-collectivism in those countries (e.g., Kollmann
et al. 2009; Qu et al. 2011); however, the adoption was con-
tingent on other cultural dimensions, precisely power

distance. Concerning the dimension of long- vs. short-term
orientation, prior research suggests that the focus of this di-
mension is on Asian value systems (Srite and Karahanna
2006), whereas this study aims to capture a global perspective.
Further, this dimension has been subject to criticism with re-
spect to philosophical flaws and methodological issues,
among others (Chen and Zahedi 2016; Feng 2003), thereby
making the investigation of the three cultural dimensions,
namely, (1) power distance, (2) masculinity vs. femininity,
and (3) uncertainty avoidance more relevant in our study
context.

2.2.1 Power Distance

Power distance is defined as the extent to which a society
expects and accepts that power is distributed unequally
among individuals, institutions, and organizations
(Hofstede 2001). That is, in large power distance cultures,
people expect and desire to have inequalities, hierarchical
orders, and differential social statuses. In contrast, people
in small power distance societies are more likely to de-
mand power equalization (Hofstede 1984). Prior research
on ICT diffusion has indicated that the degree of ICT dif-
fusion is higher in small power distance countries as com-
pared to large power distance countries. For instance, in
their study, Gong et al. (2007) observed that Internet access
and usage were increased in small power distance coun-
tries. Similar findings were noticed in other cross-cultural
research (e.g., Im et al. 2011). In addition, ICTs can dis-
courage social inequalities and enhance social capital by
offering platforms for users to communicate and exert their
rights (Ellison et al. 2007; Khan and Krishnan 2018), due
to which citizens in small power distance cultures are ex-
pected to use ICTs to a greater extent than those in large
power distance cultures. Therefore, it is logical to presume
that despite a higher level of maturity of ICT laws, the
diffusion of ICTs among citizens will be higher in small
power distance countries than that in large power distance
countries.

Further, organizations in countries with large power
distance are usually characterized by authority, centralized
decision structures, the use of formal rules, and restrained
sharing of information (Hofstede 2001), which leads to a
lower degree of innovation diffusion (Zmud 1982). That
is, organizations in countries with large power distance
tend to maintain the status quo and are hesitant to imple-
ment changes and innovations in fear of deranging the
existing power structure (Leung et al. 2005; Qu et al.
2011). Prior research thus found that businesses in large
power distance countries were slow to adopt technology
such as open-source software (e.g., Qu et al. 2011). Taken
together, we contend that even though the maturity of ICT
laws increases ICT diffusion, in large power distance
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countries, businesses are less likely to use ICTs (due to a
higher level of centralization and formalization) than their
counterparts in countries with small power distance.
Hence, in line with the linkage L2 shown in Fig. 1, we
hypothesize:

H2: Power distance moderates the relationship of the
maturity of ICT laws in a country with the level of
ICT diffusion among its citizens (H2a) and
businesses (H2b), such that the effects of the matu-
rity of ICT laws on the level of ICT diffusion among
citizens (H2a) and businesses (H2b) would be less in
large power distance cultures than in small power
distance cultures.

2.2.2 Masculinity

The cultural dimension of masculinity vs. femininity refers to
the extent to which national culture is characterized by mas-
culine relative to feminine values (Hofstede 2001). Masculine
cultures are characterized by values such as assertiveness, am-
bition, competition, and performance, whereas feminine cul-
tures are characterized by nurturance, equality, and social re-
lationships. Societies that are characterized by feminine cul-
ture are expected to be rich in human capital and have more
educated people than masculine societies (Khalil 2011).
Further, it is observed that societal information dissemination
capacity is positively correlated with gender egalitarianism
values and practices (Khalil and Seleim 2010), indicating that
individuals in feminine cultures require more information and
are likely to adopt and use ICTs since these technologies pro-
vide access to information and facilitate information sharing
and communication among individuals and groups (Bagchi
et al. 2004; Khalil 2011). Confirming this, Sun and Wang
(2012) found that masculinity is negatively related to the dif-
fusion of virtual social networks in a country. Other studies
also showed that feminine cultures tend to be effective in
using computer-mediated tools and technologies than their
counterparts (Thelwall 2008; Thelwall et al. 2010).
Consistent with this, we expect that the positive effect of the
maturity of ICT laws on the diffusion of ICTs among citizens
will be higher in feminine cultures than that in masculine
cultures.

As stated above, human capital is likely to be more devel-
oped in feminine cultures than in masculine cultures (Khalil
2011). It is one of the major factors that enhance the efficacy
of businesses to use technological innovation and positively
influence their ICT use (Liu 2008), indicating that businesses
in feminine cultures are more likely to use ICTs. Further, the
degree of ICT diffusion appears to be higher in feminine
cultures when technology is used for enabling communication
(Erumban and Jong 2006). Given that ICTs facilitate real-time

communication with business partners, consumers, and end-
users, businesses in feminine cultures are expected to use ICT
more. In sum, driven by the increased human capital and
the propensity to establish communication with other stake-
holders, businesses in feminine cultures are expected to
use ICTs to a greater extent than their counterparts in
masculine cultures. Therefore, the positive effect of thematurity
of ICT laws on the diffusion of ICTs among businesses will be
higher in feminine cultures than that in masculine cultures.
Taken together, consistent with the linkage L2 of Fig. 1, we
hypothesize:

H3: Masculinity moderates the relationship of the maturity
of ICT laws in a country with the level of ICT diffusion
among its citizens (H3a) and businesses (H3b), such
that the effects of the maturity of ICT laws on ICT
diffusion among citizens (H3a) and businesses (H3b)
would be less in masculine cultures than in feminine
cultures.

2.2.3 Uncertainty Avoidance

Uncertainty avoidance is defined as “the degree to which
members of a society feel uncomfortable with uncertainty
and ambiguity” (Hofstede 1984, p. 83). To elaborate, while
strong uncertainty avoidance cultures are less comfortable
in unstructured situations characterized by ambiguity and
uncertainty, weak uncertainty avoidance cultures are more
comfortable with ambiguity, chaos, and novelty (Hofstede
2001). Furthermore, individuals in strong uncertainty
avoidance cultures tend to take familiar risks and avoid
the risk induced by the unknown and unstructured situa-
tions, whereas individuals in weak uncertainty avoidance
cultures tend to take unknown risks (Hofstede 1991, 2001).
Researchers argue that the inclination of members of a cul-
ture to avoid uncertainty and ambiguity affects the diffusion
of ICTs (Hofstede et al. 2010; Straub 1994) such that coun-
tries with strong uncertainty avoidance would experience a
slow rate of ICT diffusion (Khalil 2011). For instance, Lim
(2004) found countries with weak uncertainty avoidance
cultures to have higher Internet shopping rates as compared
to others. Consistent with this logic, we argue that ICTs
encompass numerous mobile applications, e-commerce,
multimedia, transactional online media, and continuously
evolving technological features that create inherent risks,
including privacy and security issues for citizens to use
ICTs for communicating and sharing of information
(Larosiliere et al. 2017). As a result, despite the higher level
of maturity of ICT laws, citizens in strong uncertainty
avoidance cultures are expected to be more hesitant to use
ICTs than those in weak uncertainty avoidance cultures,
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leading to a lower diffusion of ICTs among citizens in
strong uncertainty avoidance cultures.

Similarly, concerning organizational communication be-
havior, uncertainty and ambiguity are conceived as principal
factors in predicting media use (Straub 1994). ICT tends to
thrive in a culture characterized by low uncertainty avoidance
(Hasan and Ditsa 1999), wheremanagers and decision-makers
are inclined to take a risk (Khalil 2011). Hence, despite the
potential of sound ICT laws to minimize the legal and regula-
tory concerns of ICT use, it is expected that businesses in
strong uncertainty avoidance cultures will be more sluggish
in the usage of ICTs than those in weak uncertainty avoidance
cultures. Taken together, consistent with the linkageL2 of Fig.
1, we hypothesize:

H4: Uncertainty avoidance moderates the relationship of
the maturity of ICT laws in a country with the level
of ICT diffusion among its citizens (H4a) and
businesses (H4b), such that the effects of the maturity
of ICT laws on ICT diffusion among citizens (H4a) and
businesses (H4b) would be less in strong uncertainty
avoidance cultures than in weak uncertainty avoidance
cultures.

2.3 ICT Diffusion and Well-Being

ICTs have long been known to have a profound impact on
the productivity of nations. For the period 1985–1993,
Dewan and Kraemer (2000) observed an increase in produc-
tivity in terms of gross domestic product (GDP) with an
increase in ICTs in the developed nations. Later, Dedrick
et al. (2014) showed that for the period 1994–2007, there
was a corresponding increase in productivity with increasing
investments in ICTs in both developing and developed
countries. Nevertheless, with the advent of new technologies
and their increasing affordability in the more recent period,
the effects of ICT usage are not limited to the changes in
national productivity, such as GDP. In other words, ICTs
offer several uses for citizens and businesses in a country
and mark their widespread impact across all aspects of
citizens’ life and organizational settings (Lee and
Fedorowicz 2018), and this could further enhance the well-
being of the country, which is beyond GDP. This argument is
also consistent with the technological determinism theory
that considers technology to bring societal transformation
at all levels, namely, individual, social, and institutional
(Chandler 1996; Dafoe 2015). In line with prior studies
(e.g., Ganju et al. 2016), we conceptualize a country’s well-
being in terms of (1) social capital and social equality, (2)
health, (3) education, and (4) commerce; and, by drawing on
the technological determinism theory, we contend, as
described in the ensuing paragraphs, that ICT diffusion

among citizens and businesses in a country contributes to
its well-being by enhancing the aforementioned aspects of
well-being.

Firstly, ICT enhances the level of well-being of citizens
by enabling them to develop social capital. For instance,
social networking platforms such as Facebook increases
the social capital by allowing people at a distance to be
connected (Ellison et al. 2007). Besides, the Internet em-
powers people to voice their demands and rights, and par-
ticipate actively in local and global governance, leading to
decreased social inequality. In sum, the potential of ICTs to
enable individuals to raise their voice and feel connected
with communities adds to their self-esteem and social cap-
ital, which in turn enhance the overall well-being of a coun-
try. Secondly, ICT contributes to healthcare by (1) enabling
citizens to easily access a number of medical services (e.g.,
doctor appointment) online; (2) increasing awareness and
health literacy by transferring health information to individ-
uals including people at a disadvantage; and (3) extending
access to the medical information to the health practitioners
(Deloitte 2014; O’ Connor and O’Reilly 2018). According
to the Deloitte (2014) report, in India, rural villages having
access to the Internet had witnessed 14% lower child mor-
tality rates than villages without the Internet. Similarly, oth-
er studies (e.g., Kaplan 2006; Simon et al. 2004) found that
the use of ICTs could enhance people’s health, thereby con-
tributing to well-being. Thirdly, ICTs can positively impact
education by facilitating the transfer of knowledge, learn-
ing tools, and educational resources to communities having
limited access to education. For instance, an online interac-
tive medium such as massive open online courses
(MOOCs) facilitates access to learning materials (Cooper
and Sahami 2013). Similarly, GenLink offers an online
platform whereby the children from marginalized commu-
nities in India could access education by being taught by
elderly teachers from urban areas (Parthiban et al. 2020).
And finally, the use of ICTs by citizens in a country has
made commercial transactions more efficient and encour-
aged businesses to directly transact with them, eliminating
the need of middle-men and improving the overall quality
of commerce.

Not only the ICT usage by citizens but its usage by
businesses also contributes to the well-being. Firstly,
businesses, through ICT use, raise the level of social capital
by helping people build trust in certain brands and
organizations and improving customer relationships.
During e-commerce transactions, customers tend to rely
on user feedback to make decisions and share their experi-
ence with others (Turban et al. 2017), thereby developing
social capital. Secondly, many businesses provide health-
based online applications to help citizens access informa-
tion and make better decisions for health management. For
instance, IBM, using its artificial intelligence system,
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Watson, helps doctors diagnose tumors from people’s
electronic health records (EHR) at an accuracy of 90%
(WEF 2017). Further, due to the increased availability of
information through EHRs, pharmaceutical companies are
in a better position to generate lifesaving drugs (WEF
2017), thereby improving healthcare. Thirdly, the use of
ICTs for providing distant educational and training pro-
grams is on the rise. That is, businesses are increasingly
investing in Internet-based education services to provide
affordable and flexible educational courses for the better-
ment of society. For example, by leveraging ICT, busi-
nesses such as Coursera and edX, in partnership with top
educational institutions such as Stanford University and
Yale University, among others, have enabled the access to
high-quality education open to all for transforming citizens’
lives through it (Coursera 2019; EdX 2019). And finally,
ICT brings positive impacts on citizens’ lives by changing
the nature of commerce and commercial transactions. For
instance, the use of ICTs by businesses for B2C e-
commerce transactions has eased the purchase activities
for citizens and allowed them to make an informed decision
by comparing price and retrieving user feedback (Kohli and
Jaworski 1990). Besides, the business usage of ICT led to
the creation of 140 million new jobs and improved the lives
of millions of people, as reported by Deloitte (2014). Taken
together, as specified in the linkage L3 of Fig. 1, we posit
that ICT diffusion among citizens and businesses of a coun-
try influences its well-being by facilitating improvements
in social capital, healthcare, education, and commerce.
Hence, we hypothesize:

H5: The diffusion of ICTs among citizens (H5a) and
businesses (H5b) of a country is positively associated
with its well-being.

Our research model depicting the hypotheses is shown in
Fig. 2. In the ensuing sections, we discuss its empirical vali-
dation and results.

3 Research Design

3.1 Data

We used publicly available archival data to test our hypotheses
for two reasons. First, we regard that the collection of primary
data for a large scale cross-country study is certainly restrained by
the amount of time and resources consumed by such research
(Krishnan et al. 2017). Second, archival data offers several ad-
vantages, namely: (1) easy reproducibility; (2) ability to general-
ize the outcomes from larger datasets (Kiecolt andNathan 1985);
and (3) robustness to the threat of common method bias
(Woszczynskia and Whitman 2004). Hypotheses were tested
by gathering data from 83 countries after omitting the missing
values (see Appendix A for the list of the countries). We consid-
ered our sample size adequate, given that 50 is the minimum
number required to avoid degrees of freedom and efficiency
concerns, as argued byHair et al. (2006). Further, consistent with
the existing studies that recommend observing the lagged effect
of the independent variable on the dependent ones (e.g., Das et al.
2017; Krishnan and Teo 2012; Robertson andWatson 2004), we
kept a 1-year lag between the dependent and the intervening
variables, and between the intervening and the independent var-
iables. Hence, we collected data for the dependent variable for
the year 2017, the intervening variables for 2016, and the inde-
pendent variable for 2015.

The dependent variable in this study is the well-being of a
country (see Appendix B for details), which represents citi-
zens’ evaluations about their life. It was captured using a well-
established metric of subjective well-being by the Gallup
World Poll (GWP; WHR 2017). To measure the well-being,
the GWP used the Cantril scale (Cantril 1965a, 1965b) and
obtained the score by asking the respondents, “Please imagine
a ladder, with steps numbered from 0 at the bottom to 10 at the
top. The top of the ladder represents the best possible life for
you and the bottom of the ladder represents the worst possible
life for you. On which step of the ladder would you say you
personally feel you stand at this time?” Thus, the scores for
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this scale ranged between “0” (worst possible life; low well-
being) and “10” (best possible life; high well-being). This
scale continuum was further assessed in terms of other impor-
tant measures, such as daily affect, health problems, and daily
experiences of the respondents to understand their perspec-
tives based on which they responded to the above question
(Gallup 2019). And finally, grounded on various empirical
validations in the course of several iterations of research and
professional judgment, it was found that the well-being scale
represented different aspects of individuals’ life including
health and education, among others (Gallup 2019).

The intervening variables in our research model are (1) ICT
diffusion among citizens; and (2) ICT diffusion among busi-
nesses. ICT diffusion among citizens refers to the extent to which
ICTs spread to general use by citizens in a country and was
modeled as a formative construct with three indicators: (1) per-
centage of individuals using the Internet; (2) fixed (wired)-broad-
band Internet subscriptions per 100 inhabitants; and (3) active
mobile-broadband subscriptions per 100 inhabitants. The indica-
tors were sourced from the World Economic Forum’s (WEF)
Global IT Report (GITR 2016). The second intervening variable,
ICT diffusion among businesses, refers to the extent to which ICT
use spreads through businesses in a country andwasmodeled as a
formative construct with three indicators obtained from the
WEF’s Global IT Report (GITR 2016). The three indicators rep-
resent the extent to which businesses in a country (1) adopt new
technology; (2) use ICTs for transactions with other businesses;
and (3) use ICTs for selling goods and services to consumers.
And, they were anchored on a 1-to-7 scale with “1” representing
“not at all” and “7” representing “to a great extent.”

The independent variable in this study is the maturity of
ICT laws, and it indicates the level of sophistication of
ICT laws in a country (Larosiliere et al. 2017). In other words,
it is defined as the extent to which ICT laws are developed
and refined in a country. And, the measure for the same
was sourced from an executive opinion survey conducted by
the WEF whereby respondents (i.e., business executives
and country experts) were asked to assess the maturity of
their countries’ ICT laws related to e-commerce, digital
signatures, and consumer protection on a scale of “1” (not
developed at all) to “7” (extremely well developed). The
scores were obtained from the WEF’s Global IT Report
(GITR 2015).

The cultural dimensions of power distance, masculinity, and
uncertainty avoidance were used as the moderating variables.
Power distance refers to the extent to which the less powerful
members in a country accept that power is distributed unequally,
while masculinity refers to the degree of the preference of society
for achievement, assertiveness, success, and material rewards
(Hofstede et al. 2010). And, uncertainty avoidance refers to the
extent to which members of a society feel comfortable with
ambiguity and uncertainty (Hofstede et al. 2010). The scores
for all cultural variables were obtained from the country

comparisons available on the Hofstede Insights website (see
www.hofstede-insights.com). Appendix C discusses the
measurements of these dimensions in detail.

We employed five control variables in this study, namely:
(1) macroeconomic conditions; (2) social support; (3) regional
difference; (4) primary education; and (5) local competition.
Most prior macro-level studies demonstrated the direct influ-
ence of financial indicators on the well-being of a country
(e.g., Diener and Biswas-Diener 2002; Ganju et al. 2016).
Accordingly, we used macroeconomic conditions to control
for a country’s financial stability that was measured by the
macroeconomic environment index obtained from the
WEF’s Global Competitiveness Report (GCR 2015). This in-
dex was composed of five financial sub-indices, namely, gov-
ernment budget balance, gross national savings (as a percent-
age of GDP), inflation, government debt, and country credit
rating. Apart from this financial indicator, we also controlled
for social support, referred to as having someone to count on
in times of trouble, which has been argued to impact the well-
being (WHR 2018). It was measured by taking a national
average of the binary responses (i.e., “0” or “1”) to the ques-
tion, “If you were in trouble, do you have relatives or friends
you can count on to help you whenever you need them, or
not?” (WHR 2015). Also, in line with past studies where the
country-level difference across different regions was found to
explain various cross-country phenomena (e.g., Krishnan
et al. 2013), we controlled for the effect of regional difference
on the well-being. Specifically, based on the World Bank’s
regional classifications, we coded countries into seven groups
(i.e., North America, Latin America and Caribbean, Europe
and Central Asia, East Asia and Pacific, South Asia, Middle
East and North Africa, and Sub-Saharan Africa). Primary ed-
ucation is required for individuals, including people associat-
ed with businesses, so that they can apply ICTs to the extent
that can contribute to well-being. Hence, in line with Vicente
and López (2006), we controlled for the effect of primary
education on ICT diffusion among citizens and businesses. It
was operationalized using the net enrolment rate in primary
education, representing the number of children of official pri-
mary school age enrolled in primary school as a percentage of
the total population of the same age group (UNESCO 2015).
Further, the local competition that indicates the magnitude of
local rivalry among businesses in a country is expected to
drive businesses to adopt and use technologies for moving
ahead in the competition. Therefore, per Gruber (2001), we
controlled for the effect of local competition on ICT diffusion
among businesses, which was operationalized using the indi-
cator, intensity of local competition, obtained from the WEF’s
Global Competitiveness Report (GCR 2015). It was measured
by asking the respondents, “In your country, how intense is
competition in the local markets?” and was anchored on a 1-
to-7 scale with “1” representing “not intense at all” and “7”
representing “extremely intense.”
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3.2 Reliability and Validity

The key variables in our study were sourced from theWorld Poll
and the Global IT Report published by the Gallup and the WEF,
respectively. Both agencies have followed stringent procedures in
ensuring the reliability and validity of the data. In the case of the
Gallup, the data was collected from countries that included 99%
of the adult population. The survey includedmore than 100 global
questions as well as region-specific questions. To ensure the reli-
ability of data, the survey asked the same questions every time, in
the same way to all respondents in every country. Besides, all
samples were probability-based and representative of the adult
population in a country. A typical survey included around 1000
individuals, and the questions were translated into the major lan-
guages of the respective country. Face-to-face, as well as tele-
phone interviews, were used to collect the survey data. The sam-
pling frame represented the entire civilian, non-institutionalized,
aged 15 and older population. To ensure the validity of data, the
questions were vetted by a global network of researchers and
political scientists, who were experts in question development
and construction, and data collection. Further, statistical analyses
were performed to assess the reliability of the data. Finally, the
data set went through a stringent quality assurance process before
it was released. The directors of survey research in each region of
the world reviewed the data for consistency and stability, and if a
problem was suspected, data was collected again.

Similarly, the WEF followed rigorous procedures while
collecting and preparing the country-level data for ICT laws
and ICT diffusion among citizens and businesses. The survey
team followed detailed guidelines in the process of data collec-
tion to ensure that the sample was representative of the popula-
tion. Further, to rule out the possibility of biases, a randomized
sampling procedure was used. The survey was administered in
various forms, including face-to-face or telephone interviews
with business executives, mailed paper forms, and online

formats. After collecting the data, a series of tests were executed
to confirm data reliability and validity. First, outliers in the data
were removed to address the influence of extreme values in the
dataset. Besides, surveys having at least 80% of the same re-
sponses and having below 50% completion rate were excluded
to reduce the response bias. Second, tests were carried out to
ensure that an individual survey conducted in a specific country
represented the sample of that country. Third, individual re-
sponses were aggregated by computing a simple average at the
country level, and then a test was run to identify excessive per-
ception bias, if any. And, finally, tests were performed to detect
any large swings—positive and negative—in the results to con-
firm the reliability and consistency of the data over time. Having
said these, it is worthy to note that indicators such as ICT laws,
well-being, and the macroeconomic environment from these re-
ports have widely been used in prior studies (e.g., Bhattacherjee
and Shrivastava 2018; Ganju et al. 2016; Larosiliere et al. 2017)
published in top-tier IS journals such as Government Information
Quarterly, Journal of the Association for Information Science and
Technology, and MIS Quarterly, among others.

4 Analyses and Results

4.1 Descriptive Statistics and Correlations

Table 2 presents the descriptive statistics and correlations for
all variables. It was observed that the maturity of ICT laws
was positively correlated with ICT diffusion among citizens,
and ICT diffusion among businesses, both of which were pos-
itively correlated with well-being. There was also a positive
correlation between the maturity of ICT laws and well-being.
Further, the cultural dimensions were found to be negatively
correlated with the ICT diffusion variables. Before validating
the hypothesized relationships, it was critical to assess the

Table 2 Descriptive statistics and correlations

M SD MEC REG SOS PED LOC ITL IDC IDB PDI MAS UAI

MEC 4.86 1.02 –
REG 2.69 1.74 −0.04 –
SOS 0.84 0.11 0.38 −0.31 –
PED 93.10 7.27 0.19 −0.16 0.37 –
LOC 5.20 0.54 0.33 0.03 0.43 0.15 –
ITL 4.21 0.85 0.51 −0.22 0.61 0.36 0.58 –
IDC 45.60 23.66 0.47 −0.45 0.72 0.55 0.43 0.75 –
IDB 4.92 0.67 0.51 −0.23 0.71 0.31 0.64 0.90 0.78 –
PDI 62.20 21.07 −0.22 0.20 −0.44 −0.28 −0.28 −0.52 −0.57 −0.54 –
MAS 47.20 19.16 −0.11 0.10 −0.07 −0.19 0.10 −0.12 −0.05 −0.11 0.13 –
UAI 66.60 21.03 −0.18 −0.27 0.08 0.04 −0.11 −0.08 0.09 −0.12 0.21 0.02 –
WEB 5.89 1.07 0.52 −0.25 0.69 0.28 0.40 0.68 0.80 0.76 −0.56 −0.07 0.08

Note.N= 83;M:Mean; SD: Standard deviation;MEC:Macroeconomic conditions; REG: Region; SOS: Social support; PED: Primary education; LOC:
Local competition; ITL: Maturity of ICT laws; IDC: ICT diffusion among citizens; IDB: ICT diffusion among businesses; PDI: Power distance; MAS:
Masculinity; UAI: Uncertainty avoidance; WEB: Well-being; Correlations reported were significant at p < 0.05 (2-tailed) except the underlined.
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possibility of multicollinearity. As per Wooldridge (2016), a
high correlation indicates a linear relationship between two
independent variables, but whether this will have an impact
in correctly estimating the coefficients depends on standard
errors of the estimators and total sample variation of the de-
pendent variable. And, the most effective way to check this is
to find the variance inflation factor (VIF), which indicates the
effect of independent variables on the standard residual of a
regression parameter (Hair et al. 2006). Our analysis showed
the VIF values to range between 1.154 and 2.248, which was
well within the acceptable range of < 4 as recommended by
Fox (1991), indicating that our research model was not pri-
marily affected by the multicollinearity concern.

4.2 Hypotheses Testing

We relied on structural equation modeling (SEM) in our anal-
ysis due to its ability to simultaneously analyze all paths in the

model (Chin 1998). Notably, we used partial least squares
(PLS) instead of covariance-based SEM (CB-SEM) tech-
niques for the following reasons. First, unlike CB-SEM,
PLS-SEM does not place strict restrictions on the assumptions
regarding the minimum sample size and the distribution of
data (Hair et al. 2011). Second, PLS-SEM is robust against
skewness issues and omissions of regressors (Cassel et al.
1999). And third, as the research linking maturity of ICT laws,
national culture, ICT diffusion among citizens and businesses,
and well-being is in an exploratory stage, PLS-SEM appears
to be more suitable for data analysis (Hair et al. 2011).

Table 3 summarizes the results of the path analysis. The
model was effective in explaining the variance in ICT diffu-
sion among citizens (with Adjusted R2 = 0.772), ICT diffusion
among businesses (with Adjusted R2 = 0.852), and well-being
(with Adjusted R2 = 0.691). As shown in the table, the matu-
rity of ICT laws was positively and significantly related to the
variables of ICT diffusion among citizens (β = 0.542,
p < 0.001) and businesses (β = 0.730, p < 0.001); hence, hy-
potheses H1a and H1bwere supported. It thus can be expected
that sound ICT laws in a country will lead to a greater diffu-
sion of ICTs among its citizens and businesses.

Further, as shown in the table, the moderation effect of
power distance and the maturity of ICT laws was negative
and statistically significant on ICT diffusion among citizens
(β = −0.168, p < 0.05) and on ICT diffusion among busi-
nesses (β = −0.186, p < 0.01), indicating possible support for
H2a and H2b respectively. Similarly, the moderation effect of
masculinity and the maturity of ICT laws was negative and
statistically significant on ICT diffusion among citizens (β =
−0.197, p < 0.05), indicating possible support for H3a.
However, this interaction was not significant for ICT diffusion
among businesses (β = −.014, p > 0.05), thus failing to sup-
port H3b. Finally, the moderation effect of uncertainty avoid-
ance and the maturity of ICT laws was negative and signifi-
cant on ICT diffusion among citizens (β = −0.131, p < 0.05),
indicating possible support for H4a. However, this interaction
was not significant for ICT diffusion among businesses (β =
−.046, p > 0.05), thus failing to support H4b.

Table 3 Results of hypotheses testing

IDC IDB WEB

Control variables

MEC .116

REG .070

SOS .156

PED .303*** −.013
LOC .231**

Independent variables

ITL .542*** .730***

Intervening variables

IDC .478**

IDB .235*

Moderating variables

PDI −.168* −.018
MAS .186* −.024
UAI .252*** .035

Moderation effects

ITL * PDI −.168* −.186**

ITL * MAS −.199** −.014
ITL * UAI −.131* −.046

Adjusted R-square .772 .852 .691

Note. N = 83; Standardised path coefficients were reported; MEC:
Macroeconomic conditions; REG: Regional difference; SOS: Social sup-
port; PED: Primary education; LOC: Local competition; ITL: Maturity of
ICT laws; IDC: ICT diffusion among citizens; IDB: ICT diffusion among
businesses; PDI: Power distance; MAS: Masculinity; UAI: Uncertainty
avoidance; WEB: Well-being; * p < 0.05 ** p < 0.01 *** p < 0.001 (2-
tailed).

Fig. 3 Moderating effect of power distance on the maturity of ICT laws
and ICT diffusion among citizens
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To further dig into the nature of moderation, we plotted the
significant effects as recommended by Cohen et al. (2003),
and conducted simple slope analyses as advocated by Aiken
and West (1991). Figure 3 shows the interaction of power
distance on the relationship between the maturity of ICT laws
and ICT diffusion among citizens. As shown, the positive
relationship between the maturity of ICT laws and ICT diffu-
sion among citizens was more prominent at small levels of
power distance. Further, it can be observed from the figure
that there was a negligible difference in ICT diffusion among
citizens between small and large levels of power distance
when the maturity of ICT laws was low, but there was a sub-
stantial difference when the maturity of ICT laws was high.
Corroborating this, a simple slope analysis revealed that the
relationship of the maturity of ICT laws with ICT diffusion
among citizens was positive and stronger when power dis-
tance was small (slope = 16.06, t = 157.34, p < 0.001) in com-
parison to when it was large (slope = 7.73, t = 2.75, p < 0.01).
Taken together, the results from Table 3 and Fig. 3 established
support for hypothesis H2a.

Figure 4 shows the moderation effect of masculinity on the
maturity of ICT laws and ICT diffusion among citizens. As
depicted in the plot, there was a positive relationship between
the maturity of ICT laws and ICT diffusion among citizens at
both high and low levels of masculinity. It is also evident from
the plot that there was a negligible difference in ICT diffusion
measures between low and high values of masculinity dimen-
sion when the maturity of ICT laws was high, but the differ-
ence was substantial when the maturity of ICT laws was low.
Further, it can be noticed that the slope of the line showing the
positive relationship between the maturity of ICT laws and
ICT diffusion among citizens became flatter at the high value
of masculinity in comparison to the line at the low value of
masculinity, indicating the negative moderation effect. This
was confirmed through a simple slope analysis, which re-
vealed that the relationship of maturity of ICT laws with
ICT diffusion among citizens was positive and stronger when
masculinity was low (slope = 16.41, t = 165.76, p < 0.001) in
comparison to when it was high (slope = 7.40, t = 2.61,

p < 0.01). Taken together, the results from Table 3 and Fig. 4
established support for hypothesis H3a.

Figure 5 shows the moderation effect of uncertainty avoid-
ance on the maturity of ICT laws and ICT diffusion among
citizens. As shown, there was a positive relationship between
the maturity of ICT laws and ICT diffusion among citizens at
both strong and weak levels of uncertainty avoidance. Further,
it is noticed from the plot that there was only a small difference
in ICT diffusion measures between weak and strong levels of
uncertainty avoidance when the maturity of ICT laws was
high, but the difference was considerable when the maturity
of ICT laws was low. It is also observed that the line showing
the positive relationship between the maturity of ICT laws and
ICT diffusion among citizens became flatter at strong values
of uncertainty avoidance in comparison to the line at weak
values of uncertainty avoidance, indicating the negative mod-
eration effect. Corroborating this, a simple slope analysis
showed that the relationship of the maturity of ICT laws with
ICT diffusion among citizens was positive and stronger when
uncertainty avoidance was weak (slope = 15.77, t = 192.07,
p < 0.001) in comparison to when it was strong (slope =
8.05, t = 2.75, p < 0.01). Taken together, the results from
Table 3 and Fig. 5 provided support for hypothesis H4a.

Figure 6 shows the interaction of power distance on the rela-
tionship between the maturity of ICT laws and ICT diffusion

Fig. 4 Moderating effect of masculinity onmaturity of ICT laws and ICT
diffusion among citizens

Fig. 5 Moderating effect of uncertainty avoidance on maturity of ICT
laws and ICT diffusion among citizens

Fig. 6 Moderating effect of power distance on maturity of ICT laws and
ICT diffusion among businesses
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among businesses. As shown, there was a positive relationship
between the maturity of ICT laws and ICT diffusion among busi-
nesses at both large and small levels of power distance. Further,
lines in the plot indicate that there was a substantial difference in
ICT diffusion measures between large and small levels of power
distance both at the high and low levels of maturity of ICT laws. It
is also observed that the line showing the positive relationship
between the maturity of ICT laws and ICT diffusion among busi-
nesses became flatter at large levels of power distance in compar-
ison to the line pertaining to small power distance, indicating the
negativemoderation effect. Confirming this, a simple slope analysis
revealed that the relationship of maturity of ICT laws with ICT
diffusion among businesses was positive and stronger when power
distance was small (slope = 0.73, t = 324.39, p<0.001) in compar-
ison to when it was large (slope = 0.42, t = 6.06, p < 0.001). Taken
together, the results from Table 3 and Fig. 6 indicated support for
hypothesis H2b.

Table 3 further indicates that ICT diffusion among citizens and
businesses had a positive and significant relationship with the
well-being of a country, and hence, hypotheses H5a (β= 0.478,
p< 0.01) and H5b (β= 0.235, p< 0.05) were supported. It thus
can be expected that a higher diffusion of ICTs among citizens
and businesses in a country will lead to a higher level of well-
being. Regarding the control variables, as shown in the table,
primary education was found to have a significant relationship

with ICT diffusion among citizens, whereas local competition
was found to have a significant association with ICT diffusion
among businesses. Macroeconomic conditions, regional differ-
ence, and social support did not show any significant relation-
ships. Table 4 summarizes the results of our hypotheses.

4.3 Post Hoc Analysis

Although not formally hypothesized,we conducted post hoc anal-
ysis to understand the mediation effects of ICT diffusion on the
relationship of thematurity of ICT laws in a country with its well-
being. First, we tested a total effect model with the dependent,
independent, and control variables, without the presence of ICT
diffusion variables. The maturity of ICT laws in a country was
found to be significantly and positively associated with its well-
being, with a total effect size of 0.314 (p< 0.001). We further
tested the direct effect of the maturity of ICT laws on well-being,
as shown in Fig. 7, and found their relationship to be insignificant
(β=−0.179, p> 0.05). The paths from maturity of ICT laws to
ICT diffusion among citizens (β= 0.637, p< 0.001), and from
ICT diffusion among citizens to the well-being (β = 0.501, p <
0.001) were all significant. And, the paths from maturity of ICT
laws to ICT diffusion among businesses (β= 0.801, p < 0.001),
and from ICT diffusion among businesses to the well-being (β=
0.384, p< 0.05) were also significant. The effect of maturity of
ICT laws in a country on its well-being was thus found to be
mediated by ICT diffusion among citizens and businesses.

To compute the indirect effect size and to assess if the indirect
effects were meaningful, we used bootstrap confidence intervals.
The bootstrapping-based analysis is a non-parametric test, which
involves repeated random sampling with replacement from the
dataset and computing the indirect effects of mediators in each
resample. Based on the computation over thousands of resamples,
an empirical approximation of the sampling distribution of the
indirect effects is provided, and confidence intervals are generated
for the indirect effects. This method, as compared to the traditional
mediation-analysis methods (e.g., Sobel test), does not make as-
sumptions about the shape of the sampling distribution; and meth-
odologists (e.g., Hayes 2018; Preacher and Hayes 2008; Shrout
andBolger 2002) therefore recommend that we generate bootstrap

Table 4 Summary of hypotheses testing

Hypotheses Relationships Results

1a ITL➔ IDC Supported

1b ITL➔ IDB Supported

2a ITL * PDI ➔ IDC Supported

2b ITL * PDI ➔ IDB Supported

3a ITL * MAS➔ IDC Supported

3b ITL * MAS➔ IDB Not supported

4a ITL * UAI ➔ IDC Supported

4b ITL * UAI ➔ IDB Not supported

Note.ITL: Maturity of ICT laws; IDC: ICT diffusion among citizens;
IDB: ICT diffusion among businesses; PDI: Power distance; MAS:
Masculinity; UAI: Uncertainty avoidance.

0.637***

0.801***

0.501***

0.384*

Maturity of 
ICT laws

ICT diffusion 
among citizens

ICT diffusion 
among businesses

Well-being
-0.179

*p<0.05 ***p<0.001 (2-tailed)

Fig. 7 Analysis after adding a direct link from independent to dependent variable (modified model)
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confidence intervals for understanding the mediation effects. We
calculated bias-corrected and accelerated confidence intervals
across 5000 bootstrap resamples and found that the indirect effect
size for the path between the maturity of ICT laws, ICT diffusion
among citizens, and well-being (i.e., ITL➔IDC➔WEB) was
0.319, and it was significant as the 95% bootstrap confidence
interval (0.131 to 0.510) did not contain zero. Similarly, the indi-
rect effect size for the path between the maturity of ICT laws, ICT
diffusion among businesses, and well-being (i.e.,
ITL➔IDB➔WEB) was found to be 0.308, and it was significant
having the 95% bootstrap confidence interval within the range
between 0.015 and 0.574.

As our original research model (see Fig. 2) did not have the
direct linkage between the independent and dependent variables,
we further compared the originalmodel (excluding cultural dimen-
sions) with the modified model after adding a direct link from
maturity of ICT laws to well-being (see Fig. 7), in terms of R2

change for the dependent variable, well-being. For R2 comparison,
we usedCohen’s (1988) formula for computing the effect size f2 as

f 2 ¼ R2
included � R2

excluded

� �
= 1� R2

included

� �

The value of f2 indicates whether the effect of a particular
independent variable on a dependent variable is substantive.
For the modified model, the value of R2 for well-being was
found to be increased from 0.708 to 0.713 with f2 = 0.02, sug-
gesting that that the modified model does not have significantly
better predictive power than the original model (Chin 1998).

We employed the same set of control variables, as discussed
earlier, and observed that macroeconomic conditions, regional
difference, and social support did not have any significant as-
sociation with well-being. And, primary education was found
to be significantly related to ICT diffusion among citizens,
while its association with ICT diffusion among businesses
was not significant. Finally, the local competition was found
to be significantly associated with ICT diffusion among busi-
nesses. In summary, our post hoc analysis indicated that the
indirect effect of maturity of ICT laws in a country on its
well-being was significantly mediated by ICT diffusion among
citizens and businesses. While this analysis was carried out by
excluding the national cultural variables for keeping our focus
on the mediation effects only, we found the results to hold after
including the cultural variables (see Appendix D for details).

4.4 Robustness Test

To give readers confidence and comfort in the interpretations
and contributions of the study, we validated the robustness of
our findings by estimating the hypothesized relationships
through Hayes’ (2018) regression-based moderation and me-
diation analysis implemented in PROCESS.2 This alternative

approach was chosen for the following reasons. First, both
PROCESS and PLS-SEM use ordinary least squares (OLS)
to compute path estimates, yet there is a critical difference
between them. PROCESS facilitates a regression-based anal-
ysis that is known to assign equal weights to all indicators of a
composite construct (Goodhue et al. 2012), while PLS-SEM
iterates through a process to optimize indicator weights for the
construct (Peng and Lai 2012). Therefore, component-based
SEM (e.g., PLS-SEM) is better suited for estimating formative
models because of its ability to address the statistical identifi-
cation problems (Chin 1998; Petter et al. 2007). In contrast,
PROCESS is a useful tool for performing an observed vari-
able path analysis (Hayes 2018). In our research model, as
noted earlier, the variables of ICT diffusion among citizens
and ICT diffusion among businesses were modeled as forma-
tive constructs. Although PLS-SEM is preferable to a
regression-based analysis for estimating such models (Petter
et al. 2007), the validation of findings using a competing ap-
proach such as PROCESS confirms the robustness. Second,
PROCESS is widely acknowledged to implement modern and

2 We thank the Coordinating Editor for the suggestion.

Table 5 Results of the robustness test

IDC IDB WEB

Control variables
MEC .111
REG .025
SOS .177
PED .303*** −.004
LOC .238***

Independent variables
ITL .539*** .722***

Intervening variables
IDC .416**

IDB .257*

Moderating variables
PDI −.084 −.002
MAS .171* −.022
UAI .195** .043

Moderation effects
ITL * PDI −.189* −.193**
ITL * MAS −.164* −.014
ITL * UAIa −.179** −.065

R-square .730 .865 .696

Note. N = 83; a Used as a control variable in the PROCESS macro;
Standardised path coefficients were reported; MEC: Macroeconomic
conditions; REG: Regional difference; SOS: Social support; PED:
Primary education; LOC: Local competition; ITL: Maturity of ICT laws;
IDC: ICT diffusion among citizens; IDB: ICT diffusion among busi-
nesses; PDI: Power distance; MAS: Masculinity; UAI: Uncertainty
avoidance; WEB: Well-being; * p < 0.05 ** p < 0.01 *** p < 0.001 (2-
tailed).
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computer-intensive methods of inference, especially for deter-
mining the indirect effects and for analyzing the conditional
process models (Hayes 2018). Having said these, it is essential
to note that PROCESS allows estimating only two moderators
(Hayes 2018) while our research model contains three moder-
ators, making it infeasible to assess all the hypothesized rela-
tionships through PROCESS simultaneously. Despite the ad-
vantages of PLS-SEM, it is recommended that we perform
alternative analyses to ensure the robustness of the PLS-
SEM outcomes (Peng and Lai 2012). Therefore, in line with
prior studies (e.g., Giovanis et al. 2015; Gong 2018; Klein and
Rai 2009) that carried out regression analyses in PROCESS
and other tools in addition to SEM analysis, we compared our
results of PLS-SEM shown in Table 3 with the PROCESS
outcomes presented in Table 5.

Given the limitation in the number ofmoderators to be used
in PROCESS, we followed a different approach for estimating
three moderation effects in a single analysis. That is, as only
two variables can be specified as moderators in PROCESS
(Hayes 2018), we defined two cultural variables (power dis-
tance and masculinity) as moderators and controlled for the
product of the maturity of ICT laws and the third cultural
variable (uncertainty avoidance). The underlying mechanism
in PROCESS is that it includes the product of two antecedent
variables (say, X and W) in the model to perform the moder-
ation tests of W on the effect of X on Y (i.e., dependent var-
iable) (Hayes 2018). Hence, we computed the product of the
maturity of ICT laws and uncertainty avoidance and specified
this product term and the moderator—uncertainty avoidance
as control variables so that the final model could analyze all
three moderation effects simultaneously. In essence, two mod-
eration effects (i.e., the maturity of ICT laws x power distance,
and the maturity of ICT laws x masculinity) were estimated
through specifying power distance and masculinity as two
moderators in the PROCESS macro, and the remaining mod-
eration effect (i.e., the maturity of ICT laws x uncertainty
avoidance) was estimated by including its product term as a
control variable that could explain variance in the dependent
variable. This approach enabled us to overcome the limitation
of PROCESS and examine the three moderation effects
through a single statistical model. As shown in Table 5, the
results were found to be similar to that of the PLS-SEM

results. That is, the maturity of ICT laws was positively asso-
ciated with ICT diffusion among citizens and ICT diffusion
among businesses, which in turn were found to be positively
related to well-being. Alike our initial observation, the mod-
eration effect of power distance and the maturity of ICT laws
was found to be negative and statistically significant on ICT
diffusion among citizens and ICT diffusion among businesses.
Similarly, (a) the moderation effect of masculinity and the
maturity of ICT laws, and (b) the moderation effect of uncer-
tainty avoidance and the maturity of ICT laws were negative
and statistically significant on ICT diffusion among citizens,
and these effects were found to be negative but insignificant
on ICT diffusion among businesses. In summary, our results
of hypotheses testing (see Tables 3 and 4) were observed to
hold while performing the data analysis in PROCESS, thereby
affirming the robustness of our findings.

Our post-hoc analysis, as in Section 4.3, was about medi-
ation tests. To further confirm the robustness of the mediation
results, we obtained the total effect, direct effect, and indirect
effects from PROCESS outputs that are summarized in
Table 6. Similar to the results of our initial mediation analysis,
we found support for the mediation effects of ICT diffusion
among citizens and ICT diffusion among businesses. That is,
the maturity of ICT laws was observed to be significantly and
positively related to well-being, with a total effect size of
0.314. The indirect effect size for the path ITL➔IDC➔WEB
was found to be 0.261, and it was significant as the 95%
bootstrap confidence interval (0.099 to 0.500) did not include
zero. The indirect effect for the path ITL➔IDB➔WEB was
also found to be significant (confidence interval to range be-
tween 0.004 and 0.604) with the effect size of 0.271. Taken
together, we found the mediation results to be robust as both
our initial results and PROCESS outcomes led us to draw
similar conclusions.

5 Discussion

This study explored, at a cross-country level, (1) the influence
of the maturity of ICT laws and the national cultural dimen-
sions on ICT diffusion among citizens and businesses; and (2)
the effect of ICT diffusion on the well-being. Our results

Table 6 Robustness test of
mediation effects Path Total effect Direct effect Indirect effect

ITL ➔ IDC➔ WEB 0.314

(0.122 to 0.506)a
−0.094
(−0.427 to 0.175)

0.261

(0.099 to 0.500)a

ITL ➔ IDB➔ WEB 0.271

(0.004 to 0.604)a

Note. N= 83; 95% bootstrap percentile confidence intervals were reported in parentheses and generated using
5000 bootstrap resamples; ITL: Maturity of ICT laws; IDC: ICT diffusion among citizens; IDB: ICT diffusion
among businesses; WEB: Well-being. a 95% confidence intervals that did not include a zero.
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suggested that the maturity of ICT laws in a country was
positively associated with ICT diffusion among its citizens
and businesses, and this relationship was contingent on the
national cultural dimensions, but at varying degrees. To elab-
orate, all three cultural dimensions (i.e., power distance, mas-
culinity, and uncertainty avoidance) were found to negatively
moderate the relationship between the maturity of ICT laws
and ICT diffusion among citizens. Nevertheless, only power
distance found support as a moderator for ICT diffusion
among businesses. That is, the effect of the maturity of ICT
laws on the ICT diffusion among citizens was higher in coun-
tries characterized by small power distance, low masculinity,
and weak uncertainty avoidance cultures. And, in the case of
businesses, sound ICT laws resulted in greater diffusion of
ICTs in countries with small power distance cultures than their
counterparts. Further, our post hoc analysis confirmed that the
maturity of ICT laws led to the well-being of a country by
increasing ICT diffusion among its citizens and businesses.

The lack of support for the moderation effect of mascu-
linity for businesses (i.e., H3b) may lie in the multi-purpose
nature of ICTs. It has been argued that if ICTs are used
primarily for facilitating communication, the degree of dif-
fusion is expected to be higher in feminine cultures. If ICTs
are used mostly for gaining competitive advantage, a higher
degree of diffusion will be observed in masculine cultures
(Erumban and Jong 2006). The Hofstede cultural dimen-
sion of masculinity vs. femininity includes both perspec-
tives—(1) equality and social relationships (feminine
values), which can be argued to increase ICT diffusion if
organizations gain from increased human capital and wish
to focus on building a social relationship (e.g., customer
relationship) through communication; and (2) assertive-
ness, competition, and achievement (masculine values),
which have significant relevance for organizations and
can be stated to increase the ICT use when the purpose is
to improve work goals, performance, and attain competitive
advantage. In sum, depending on the purpose of using ICTs,
for some countries, both masculine and feminine cultures
may witness a higher level of ICT diffusion among organi-
zations with an increase in the level of maturity of ICT
laws. Having said this, it was refreshing to observe that
the link of the moderation effect pertaining to H3b was in
the expected direction (i.e., negative), thereby satisfying
our line of argument to a considerable extent. We believe
that this negative moderation effect may get more promi-
nent for a set of countries, which is subject to further
exploration.

Besides, the moderation effect of uncertainty avoidance on
the relationship between the maturity of ICT laws and ICT
diffusion (i.e., H3c) was found insignificant. While ICT laws
are useful for businesses to reduce various uncertainties (e.g.,
issues regarding consumer data protection and electronic sig-
nature validation) that may negatively affect their ICT use,

there exist certain software solutions (e.g., BigID software)
that also deal with such issues and help companies to comply
with ICT laws. In other words, sound ICT laws are necessary
for addressing ICT-induced legal and regulatory challenges,
including information security issues; in addition to that, ICT
itself, in the form of software and applications, can be benefi-
cial to address some of these issues and to comply with the
laws. Thus, for some countries having strong uncertainty
avoidance cultures, businesses may be found to use ICTs more
to avoid the ICT-induced risks. Nevertheless, such instances
could be dependent on the efficacy of businesses and the
availability of capable IT software; else, complexity and lack
of expertise regarding the use of such software could induce
more uncertainties and result in reduced ICTuse. Perhaps, this
could be the reason why our results found the link of the
moderation effect pertaining to H3c to be in the desired direc-
tion (i.e., negative), which is again refreshing and needs fur-
ther examination.

5.1 Implications

Our study offers several implications for research and practice.
First, drawing on the literature on ICT diffusion and the per-
spective of perceived risk, this study underscores the impor-
tance of an underexplored environmental factor, namely, ICT-
related regulatory environment characterized by ICT laws. As
emerging technologies such as the Internet of Things and ar-
tificial intelligence are flourishing, the frequency and the scale
of information security issues continue to rise, and so do user
concerns. Prior research dealing with information security is-
sues in connection with ICT use suggested that perceived
security risk could largely affect users’ attitudes towards using
ICTs (Arpaci et al. 2015; Im et al. 2008; Martins et al. 2014),
thereby affecting the diffusion of ICTs. Given that ICT laws
define the regulatory landscape of a country that addresses
various legal and regulatory challenges regarding ICT use,
our research is instrumental in identifying ICT laws as a po-
tential determinant that can deal with such risks and make an
environment conducive for ICT diffusion. The study thus ex-
tends the literature on information security and technology
diffusion by developing an understanding of how the maturity
of ICT laws in a country can be helpful to improve ICT dif-
fusion among its citizens and businesses.

Second, by drawing on Hofstede’s typology of national
culture and the literature on ICT diffusion, the current study
derives theoretical linkages among maturity of ICT laws, na-
tional culture, and ICT diffusion. In particular, we regard cul-
tural dimensions as contingencies and examine how the rela-
tionship between the maturity of ICT laws and ICT diffusion
varies across different cultures characterized by power dis-
tance, masculinity, and uncertainty avoidance. We posit that
not every cultural dimension will have a uniform effect on the
“ICT laws—ICT diffusion” relationship; it may differ
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depending on the stakeholder. To elaborate, while power dis-
tance is found to moderate the aforementioned relationship for
citizens and businesses such that the positive impact of matu-
rity of ICT laws on ICT diffusion among these two stake-
holders would be enhanced in small power distance cultures
and weakened in large power distance cultures, masculinity
and uncertainty avoidance are noticed to negatively moderate
the relationship for citizens only.

Third, the IS research calls for expanding our knowledge
base and research horizons beyond business and management
to embrace the societal impacts of ICT. The Bright ICT
Initiative proposed by the Association for Information
Systems (AIS) council, an establishment dedicated to IS re-
search and educational domain, suggests that we refocus our
research efforts towards investigating how technology devel-
opment impacts society and communities (Lee and
Fedorowicz 2018). Our study is one among the handful of
investigations aimed at answering this call by focusing our
attention to (1) ICT laws that would be very much useful in
mitigating information security and privacy challenges, and
facilitating ICT diffusion; and (2) a country’s well-being that
could be improved by enhancing ICT diffusion among citi-
zens and businesses. Specifically, drawing on the technologi-
cal determinism theory and ICT diffusion literature, this study
recognizes the substantial role of ICT diffusion among citi-
zens and businesses in improving the level of the overall well-
being of a country. Furthermore, drawing on Dror’s (1970)
framework of law and social change, our study provides an
initial theoretical basis and empirical evidence of the mecha-
nism of how ICT laws will be able to exert societal impact
(i.e., well-being) by increasing the degree of ICT diffusion
among citizens and businesses.

Fourth, we acknowledge the government, citizens, and
businesses as the key stakeholders, on which the economic
future of a country largely depends. Given the dearth of
macro-level studies simultaneously examining the roles of
different stakeholders in influencing the overall level of ICT
diffusion in a country, this study is one among the first few
studies to offer a macro perspective by jointly estimating ICT
diffusion among citizens and businesses in a single study, and
by understanding the role of government while exploring the
effect of maturity of ICT laws on the diffusion. Taken togeth-
er, this study underscores the relationships among ICT laws,
national culture, ICT diffusion, and well-being in a country,
and we believe that our theoretically driven empirical research
will be instrumental in inspiring future research on this
phenomenon.

From a practical standpoint, our study first indicates that
ICT laws are useful for enhancing ICT diffusion among citi-
zens and businesses. These laws help define the legal structure
and standards for gathering, sharing, and storing digital infor-
mation (Bhattacherjee and Shrivastava 2018), and enable cit-
izens and businesses to electronically communicate and

transact with other parties by minimizing legal and regulatory
issues (UN-Report 2007). For instance, IT Act 2000 of India
states, “Where any law provides that information or any other
matter shall be in writing or in the typewritten or printed form,
then, notwithstanding anything contained in such law, such
requirement shall be deemed to have been satisfied if such
information or matter is—(a) rendered or made available in
an electronic form; and (b) accessible so as to be usable for a
subsequent reference” (MEITY 2019, p. 5). It essentially
provides legal recognition of electronic records that
would encourage businesses to engage in electronic contracts,
which will not only help e-commerce to thrive in a country but
also lead to a greater level of ICT diffusion in that country.
Hence, a country must invest in building sound ICT laws and
regulations to facilitate its law enforcement that would further
enable increased diffusion of ICTs among citizens and
businesses.

Second, the moderating effects of national cultural dimen-
sions would help policymakers understand the significance of
cultural values in explaining the differences in the “ICT
laws—ICT diffusion” relationship across countries. We sug-
gest that policymakers in a country have to be mindful of the
potential effect of cultural values. Although it is difficult to
change the cultural traits, this must not discourage a country
from taking steps towards developing its ICT laws, since our
analyses found maturity of ICT laws to be positively associ-
ated with ICT diffusion for most cultures. The only issue lies
in the variation of the degree to which the maturity of ICT
laws results in increased ICT diffusion; for some cultures, it is
very high, and for others, it is marginal.

Third, while we acknowledge that technological inventions
are necessary for mitigating some of the regulatory challenges
and security risks posed by ICTs, technology alone cannot be
the solution. We emphasize building the ICT-related regulatory
environment to raise the level of ICT diffusion. A country not
only needs to develop and reform ICT laws but also has to
ensure that the laws benefit the users without creating further
problems. That is, policymakers have to focus on improving
ICT laws that will be able to standardize various ICT-related
dealings and enhance the ICT diffusion by mitigating the per-
ceived risk of users. For instance, recently, the European Union
(EU) proposed theGeneral Data Protection Regulation (GDPR)
to update their conflicting laws and regulations pertaining to
online privacy, and this GDPR is expected to benefit
European consumers by giving them control of their privacy
(Casey 2019). In sum, with the growing concerns of digital
security and privacy challenges, the refinement of ICT laws
has become essential in guiding businesses in dealing with
these challenges. This is further endorsed by the Digital
Enterprise Report (DER 2019) published by Okta, Inc., a
publicly-traded identity and access management company
based in San Francisco, in which over half of the technology
decision-makers at large organizations suggested that the
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legislative movement in terms of sophisticated laws would
make security compliance easier. However, sometimes piece-
meal law reform may lead to more issues than it solves (UN-
Report 2007), making it important to devise the approach of
developing ICT laws within the broader context of a country’s
ICT diffusion. Further, as sophisticated laws could be intricate,
the government may consider educating and making ICT users
aware of the effectiveness and application of ICT laws for cre-
ating an encouraging environment for ICT use.

Fourth, this study further draws the attention of
policymakers to the influence of ICT diffusion among citizens
and businesses on the well-being of a country, thereby indi-
cating the need for taking measures to improve technological
diffusion. And, as stated earlier, one such measure is to work
on the development of ICT laws to increase its level of matu-
rity, which can positively impact ICT diffusion. This research,
as shown in the conceptual framework (see Fig. 1), suggests
that for a country to raise the level of its well-being, it has to
focus on the maturity of ICT laws, which can be conceived as
a tool and policy instrument for bringing societal change by
enhancing ICT diffusion among its citizens and businesses.

5.2 Limitations and Future Research Directions

The study findings have to be interpreted in consideration of
two limitations. First, this study uses secondary data compiled
frommultiple third-party sources to incorporate the infeasibil-
ity of collecting primary data for undertaking a large scale
cross-country analysis. Nevertheless, as these reputable
sources use stringent guidelines for their data collection, the
choice of secondary sources is perceived to be reasonable for
conducting such a study. Second, we used data from countries
that are common to all the primary sources, and countries such
as Algeria, North Korea, Oman, and others were excluded
from the sample. As a result, data from 83 countries were
examined, which appears to be adequate considering that 50
is the minimum number necessary to avert the concerns over
degrees of freedom and efficiency (Hair et al. 2006).

Future studies may focus on various directions. First, the
primary purpose of this study was to realize the role of ICT-
related regulatory environment in influencing ICT diffusion,
and as an initial step towards serving this purpose, we focused
on exploring the direct effect of the maturity of ICT laws on
ICT diffusion. While we found the positive direct relationship
between them, there could be intervening variables (e.g., ad-
ministrative process efficiency) explaining how the maturity
of ICT laws could result in increased ICT diffusion. Future
research may uncover such mediating variables. Second, we
used national cultural dimensions as the moderators and real-
ized their roles in connection with ICT laws. However, our
analyses could not fully explain the hypothesized moderation

effects pertaining tomasculinity and uncertainty avoidance for
businesses, which can be explored as part of the future re-
search by considering a comparative analysis of two or more
countries that are placed almost at the extreme ends of mas-
culinity and uncertainty avoidance dimensions. Third, future
researchmay identify and study other contingencies that could
affect the “ICT laws—ICT diffusion” relationship to offer
exciting insights into the phenomenon. For instance, gover-
nance mechanisms such as government effectiveness, political
stability, and control of corruption (Kaufmann et al. 1999)
could act as contingencies, since poor governance may hinder
the maturity of ICT laws and hence influence the “ICT laws—
ICT diffusion” relationship. Fourth, while this study has pri-
marily focused on the diffusion of ICTs among citizens and
businesses, future researchmay understand the significant role
played by the public sectors in improving the well-being.3

Nevertheless, it is essential to note that the effect of ICT use
by the public sectors on the well-being of a country will be
more pronounced when its citizens and businesses use ICTs
for harnessing the benefits of online public services. It thus
may be expected that the diffusion of ICTs among citizens and
businesses will have a more direct impact on the well-being of
a country than ICT diffusion among the public sectors, given
that citizens and businesses are usually the end-users of online
public services. Future studies may validate these possibilities.
Finally, following Lee and Fedorowicz (2018), we call for
more research directing their focus on the societal impacts of
ICT. Specifically, it will be worthwhile to examine, in the
purview of the Bright ICT Initiative, how technological devel-
opment in dealing with ICT security and privacy issues may
make significant contributions to society.

6 Concluding Remarks

Despite the growing concerns of ICT-induced security and privacy
risks, limited research is carried out to understand the role of ICT-
related regulatory environment in shaping the ICT diffusion across
countries. This study, as an initial step towards building such an
understanding, underlines the importance of maturity of ICT laws
in a country and develops a conceptual framework by drawing on
Dror’s framework of law and social change as an overarching
framework, and by grounding on the literature on ICT diffusion,
the perspective of perceived risk, Hofstede’s typology of national
culture, and the technological determinism theory. Anchoring on
our conceptual framework as a theoretical lens, the current study
proposes a researchmodel to (1) investigate the impact of maturity
of ICT laws in a country on ICT diffusion among its citizens and
businesses; (2) examine the moderating effects of national cultural
dimensions on the aforementioned relationships; and (3) under-
stand the role of ICT diffusion in promoting the level of well-
being of a country. The model is empirically validated using pub-
licly accessible archival data, and the findings suggest that the level3 We thank Reviewer #2 for this thought.
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ofmaturity of ICT laws in a country positively impacts the level of
its ICT diffusion; nevertheless, the degree of this impact is depen-
dent on the cultural values of power distance, masculinity, and
uncertainty avoidance. This study also emphasizes that the matu-
rity of ICT laws significantly contributes to the well-being of a
country by increasing ICT diffusion among its citizens and busi-
nesses. In summary, we firmly believe that this research uncovers
an exciting phenomenon, and our theoretical explanations and
empirical validations will enrich the IS literature and stimulate
further research.

Appendix A

List of countries

Albania, Argentina, Australia, Austria, Bangladesh, Belgium,
Brazil, Bulgaria, Chile, China, Colombia, Costa Rica, Croatia,
Czech Republic, Denmark, Dominican Republic, Egypt, El
Salvador, Estonia, Ethiopia, Finland, France, Germany,
Ghana, Greece, Guatemala, Honduras, Hungary, Iceland,
India, Indonesia, Iran, Ireland, Israel, Italy, Japan, Jordan,
Kenya, Kuwait, Latvia, Lebanon, Lithuania, Luxembourg,
Malawi, Malta, Mexico, Morocco, Mozambique, Nepal,
Netherlands, New Zealand, Nigeria, Norway, Pakistan,
Panama, Peru, Philippines, Poland, Portugal, Romania,
Russian Federation, Saudi Arabia, Senegal, Serbia,
Singapore, Slovakia, Slovenia, South Africa, South Korea,
Spain, Sri Lanka, Sweden, Switzerland, Tanzania, Thailand,
Turkey, Ukraine, United Arab Emirates, United Kingdom,
United States, Uruguay, Vietnam, and Zambia; N= 83.

Appendix B

Overview of the well-being construct

Essence of well-being

The notion of well-being was introduced in Nicomachean and
Eudemian ethics by philosophers such as Aristotle (2000). He
and other Greek philosophers hold the view that it is the at-
tainment of eudemonia or well-being that drives human en-
deavor (Ganju et al. 2016). Thereafter, several philosophers
discussed well-being and built theories (e.g., maximization of
subjective well-being) around it (Diener et al. 1998). While
the idea of attaining well-being started in the field of philoso-
phy, it has received increasing attention in the psychology and
economics works of literature in recent decades. For instance,
economists of the neoclassical school of thought posit that the
pursuit of utility is central to people’s endeavors (Ganju et al.
2016). In contrast, IS research has paid limited attention to
understand well-being in connection to the use of ICTs.
Given that well-being is a societal aspect, we believe that it

is worthwhile and exciting to explore how it can be achieved
by harnessing the benefits of ICTs.

It is interesting to remark that the term well-being is closely
associated with the term happiness. In fact, in global reports
such as the World Happiness Report (WHR 2018), happiness
and well-being have been used interchangeably. In theory,
well-being represents both positive and negative evaluations
that people make about their lives (Diener 2006), and it refers
to a range of phenomena including individuals’ emotional
responses, domain satisfactions, and overall evaluations of life
satisfaction (Diener et al. 1999). While these are different
aspects, they exhibit high correlation and are often interpreted
under the umbrella term of well-being (Ganju et al. 2016). In
contrast, happiness usually refers to positive feelings that peo-
ple experience, and it may have different meanings to different
people. For instance, it may refer to global judgments about
life satisfaction and causes that make people happy, if they are
leading a good life, and most studies thus prefer to use the
term well-being instead of happiness (Ganju et al. 2016).
Nevertheless, alike global reports, well-being is colloquially
referred to as happiness in the literature (Diener 2006).

Measures of well-being

Multiple scales exist to measure the construct of well-being.
While studies have used different scales based on their pref-
erence, it is argued that these scales have yielded almost sim-
ilar results (Ganju et al. 2016). That is, there is a high corre-
lation between the outcomes generated by these different
scales. In generic, two types of scales have been used predom-
inantly in literature. They include (1) a single-item scale such
as the Cantril scale; and (2) multi-item scale such as the satis-
faction with life scale.

This study uses the Cantril scale (Cantril 1965a, 1965b)
that measures the level of well-being by asking respondents
to imagine a ladder of which one end represents “the best
possible life for you,” and the other end represents “the worst
possible life for you.” Respondents are then asked to identify
where on the ladder they stand at that time. Typically, this
scale uses 11 steps that are numbered from “0” (worst possible
life) to “10” (best possible life), but occasionally the ladder is
found to have nine or ten steps. The single-item scale was
developed by Henry Cantril and has been accepted widely
for the results being “theoretically convincing and politically
interesting” (Glatzer and Gulyas 2014, p. 510).

The satisfaction with life scale is composed of five items,
and it was proposed by Diener et al. (1985). This scale con-
siders people’s overall assessment of their level of satisfaction
with their lives. Respondents are asked to record their re-
sponses on a 7-point scale (“1” representing “strongly dis-
agree” and “7” representing “strongly agree”) for five items:
(1) In most ways my life is close to my ideal; (2) The condi-
tionals of my life are excellent; (3) I am satisfied with my life;
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(4) So far I have gotten the important things I want in my life;
and (5) If I could live my life over, I would change almost
nothing (Pavot et al. 1991).

Appendix C

Overview of the national cultural dimensions

The scores for national cultural dimensions were initially es-
timated by Geert Hofstede and his research team. He conduct-
ed a comprehensive study of a large body of survey data to
understand how people’s values in the workplace were influ-
enced by culture (Hofstede et al. 2010). In particular, he stud-
ied employees working in the large multinational corporation,
International Business Machines (IBM), in various countries
around the world between 1967 and 1973 (see www.hofstede-
insights.com). IBM employees were conceived to be the most
represented sample as they were similar in all aspects except
nationality due to which cultural differences were visible
(Hofstede et al. 2010). While the data covered 50 countries
and three regions around the world in the 1970s, subsequent
studies carried out replications and extensions of the IBM
study on different respondent groups including civil service
managers, commercial airline pilots, consumers, bank em-
ployees, and elites in various other countries (Hofstede et al.
2010). The survey questionnaire employed for computing the
scores for power distance, masculinity vs. femininity, and un-
certainty avoidance is discussed in the ensuing section.

Power Distance

For calculating the power distance index, three survey items
were used, and the mean scores on these questions were re-
trieved for each country. The formula involved “adding or
subtracting the three scores after multiplying each by a fixed
number, and finally adding another fixed number” (Hofstede
et al. 2010, p. 56). The purpose was to (1) compute a weighted
average by assigning equal weight to the three questions, and
(2) get scores ranging from “0” (small-power-distance coun-
try) to “100” (large power-distance country). The three survey
items (Hofstede et al. 2010, p. 56) were as follows:

i To nonmanagerial employees: “How frequently, in your
experience, does the following problem occur: em-
ployees being afraid to express disagreement with their
managers?” (mean score on a 1–5 scale from “very fre-
quently” to “very seldom”)

ii To Subordinates: Their “perception of the boss’s actual
decision-making style (percentage choosing the descrip-
tion of either an autocratic style or a paternalistic style,
out of four possible styles plus a “none of these”
alternative)”

iii To Subordinates: Their “preference for their boss’s
decision-making style (percentage preferring an
autocratic or a paternalistic style, or, on the contrary, a
style based on majority vote, but not a consultative
style)”

Masculinity

For calculating masculinity index, the survey questions
included a set of 14 work goals. Respondents “were asked:
“Try to think of those factors that would be important to
you in an ideal job; disregard the extent to which they are
contained in your present job. How important is it to you to
...” followed by fourteen items, each to be scored on a scale
from 1 (of utmost importance to me) to 5 (of very little or
no importance)” (Hofstede et al. 2010, p. 92). For each
country, a factor score was then computed through a factor
analysis of 14 work goals. After that, scores were ranged
from 0 (the most feminine country) to 100 (the most mas-
culine country) by multiplying the factor scores by 20 and
adding 50 (Hofstede et al. 2010, p. 92).

Uncertainty avoidance

Three survey questions (Hofstede et al. 2010, p. 190), as
shown below, were used for computing the uncertainty avoid-
ance index.

i Job stress: “How often do you feel nervous or tense at
work?” The measure was anchored on a 1-to-5 scale
with “1” representing “I always feel this way” and “5”
representing “I never feel this way”

ii Rule orientation: “Company rules should not be
broken—even when the employee thinks it is in the
company’s best interest.” The measure was anchored
on a 1-to-5 scale with “1” representing “I always feel
this way” and “5” representing “I never feel this way”

iii “How long do you think you will continue working for
IBM?” The options were as follows: “(1) Two years at
the most; (2) From two to five years; (3) More than five
years (but I probably will leave before I retire); and (4)
Until I retire”

Similar to the calculation of the power distance index, the
value for the uncertainty avoidance index for each country
was computed from the mean scores of the first and second
of the survey questions and the percentage score for the third
question. The mathematical formula used for calculating this
index was the same as that of the power distance index and
had a similar purpose of setting the range of scores between
“0” (a country with the weakest uncertainty avoidance) and
“100” (a country with the strongest uncertainty avoidance).

435Inf Syst Front (2022) 24:415–440

http://www.hofstedensights.com
http://www.hofstedensights.com


Appendix D

Figure 8 presents the results of mediation tests after including
the national cultural variables. We found that the maturity of
ICT laws in a country was significantly and positively associ-
ated with its well-being, with a total effect size of 0.314
(p < 0.001). Further, as shown in the figure, the direct effect
of the maturity of ICT laws on well-being was not significant
(β = −0.175, p > 0.05). The paths from maturity of ICT laws
to ICT diffusion among citizens (β = 0.541, p < 0.001), and
from ICT diffusion among citizens to the well-being (β =
0.514, p < 0.001) were all significant. And, the paths from
maturity of ICT laws to ICT diffusion among businesses
(β = 0.728, p < 0.001), and from ICT diffusion among busi-
nesses to the well-being (β = 0.380, p < 0.05) were also sig-
nificant. Hence, the effect of maturity of ICT laws in a country
on its well-being was observed to be mediated by ICT diffu-
sion among citizens and businesses, even in the presence of
national cultural variables.
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