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Abstract

Social media applications led by WhatsApp have exhibited a great adoption rate in
individualistic and collectivistic societies. To study the factors which influence the adoption of
software applications across cultures, the application design was studied by researchers in both
individualistic and collectivistic societies. Most of such studies concentrated on the application
design from the developer's point of view. Differently, this research study empirically explores
the factors that influence the adoption of smartphone apps, such as WhatsApp, from the user's
perspective. Therefore, the focus in this paper is on the moderating effect of Hofstede’s cross-
cultures dimension, individualism vs. collectivism (IDV), and the interconnection between the
persuasive system design (PSD) and acceptance. A total of 488 responses were collected from
societies which span on the spectrum of IDV to include two individualistic societies, Netherlands
and Germany, and two collectivistic societies, Malaysia and the Kingdom of Saudi Arabia. The
overall results indicate that persuasive design principles are relevant to cultures across the
globe. Moreover, individualism has a negative influence on the correlation between the
persuasive system design principles and acceptance. Consequently, the findings suggest that in
collectivistic societies, PSD principles have a stronger influence on the acceptance of
smartphone apps. Thus, smartphone apps that are targeting the global community would highly
benefit from the implementation of PSD principles which can lead to a higher adoption.
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Introduction

Cultural factors in software applications
design was studied by researchers across
both  individualistic and collectivistic
societies. To provide systematic guidelines
for designing persuasive systems, Fogg
(2002) and Oinas-Kukkonen & Harjumaa
(2009) developed instruments for the
systems’ designers; however, empirical
studies that tested the design theory in
different cultures from the user’s perspective
are still lacking. Therefore, this study
investigates the moderating effect of
“individualism”, as a cross-cultural
dimension, on the relationship between the
apps’ persuasive design principles and the
user’s acceptance.

In order to progress further in the research
related to exploring cultural effects, it must
be classified and empirically described (Gong
et al,, 2007). Differences among cultures that
can be measured relative to other cultures
are defined by cultural dimensions, which
are obtained by empirical studies involving
statistical analysis of large-scale
questionnaires (Hall et al., 2004). The most
researched theories of cultural dimensions
were developed by Hall (1973), Geert
Hofstede (1983), and Trompenaars and
Hampden-Turner (1998).

Hofstede's model has been the most cited
and most accepted framework in cross-
cultural studies in the field of Human-
Computer Interaction (HCI) (Hofstede et al,,
2010; Kamppuri et al, 2006; Steenkamp &
Geyskens, 2006). Hofstede defines behavioral
models as “mental programs” and he argues
that these mental programs shape values,
beliefs and behaviors of individuals. The data
for cultural dimensions were collected in the
1970s in IBM. As a result of his analysis,
more than 70 countries were classified along
each dimension in a scale from 0 to 100.
Hofstede later added a sixth dimension called
“indulgence” (Hofstede, 2010).

Design Theories

Persuasive  Design for Smartphone
Applications

One of the most comprehensive application
design models was the Persuasive System
Design Model (PSD), which was developed by
Oinas-Kukkonen & Harjumaa (2009) to aid
software  designers create persuasive
applications for a wider acceptance and a
continued use. The PSD model offers 28
persuasive design principles intended to
support the development of persuasive
systems. Designers can select some or all the
principles during the design phase. The
model provides app designers with a
measure of freedom to express their
creativity. The PSD model’s principles are
grouped into four distinct categories:
primary task support, dialog support, system
credibility and social support (Oinas-
Kukkonen & Harjumaa, 2009).

Hofstede’s Cross-Cultural Model

Culture is an abstract and a complex
construct that shapes and affects human
behavior. It is not genetically inherited, but a
learned phenomenon that is acquired
through socialization (Hofstede, 1983b).
Different aspects can define culture, but for
the purpose of this research, a concept that
was introduced by Hofstede (2011) was
chosen. The author defines culture as “the
collective programming of the mind that
distinguishes the members of one category of
people from those of another” (Hofstede,
2011). Consequently, people create a
“subjective reality” of customs, beliefs, values
and logic that reflects their own culture
(Gong et al, 2007). Each country has a
different set of cultural values, yet there are
also slight differences in distinct regions in
larger countries and even in different social
groups (Gupta & Jain, 2015).

The model originally consisted of five
dimensions to measure the characteristics of
a culture. These dimensions are Power
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Distance (PDI),  Collectivism  versus
Individualism (IDV), Femininity versus
Masculinity (MAS), Uncertainty Avoidance
(UAI) and Long-Term versus Short-Term
Orientation (LTO) (Hofstede & Hofstede,
2010). A sixth dimension, Indulgence versus
Restraint (IND), was later added in 2010 by
Hofstede (Hofstede, 2011).

Individualistic countries pertain to those
where relationships among individuals are
loose. In high individualistic countries (e.g.,
the United States and European countries),
people are expected to look after themselves
and their immediate families. People in such
societies tend to speak their minds as a sign
of honesty. Moreover, they are likely to
believe that performing a task prevails over
relationships. On the contrary, people in
collectivist countries (e.g, Malaysia, South
Korea and the Arab World) are integrated
into powerful in-groups’ bonds,
characterized by unquestioning loyalty
(Hofstede, 1993b). Unlike those in
individualistic countries, people in
collectivist countries tend to avoid direct
confrontations and work while maintaining
harmony with others.

The PDI dimension refers to the degree to
which individuals within a country expect
and accept the unequal distribution of power
or wealth (Hofstede, 1993b). The cultural
dimension UAI is defined by Hofstede (2005)
as “the extent to which the members of a
culture feel threatened by uncertain and
unknown situations”. This dimension
addresses the degree to which an individual
in a country can tolerate ambiguity or
uncertain  circumstances. (Hofstede &
Hofstede, 2005). Masculinity is an extent to
which the dominant values of individuals are
“masculine.” Hofstede specified that people
with such values tend to be assertive and
competitive. (Hofstede & Hofstede, 2005).
The fifth cultural dimension, Long-term
versus Short-term Orientation pertains to
whether cultures show a future-oriented
perspective or a short-term one.

Cultural effects on the acceptance of
smartphone applications

One of the most popular and most used
smartphone applications is the instant
messaging (IM) feature. Instant messaging is
an online chat app that is attractive to users
because it is more spontaneous and
convenient than traditional Short Messaging
Service (SMS), email or phone call (Zhou,
2005). As of 2019, the most popular mobile
messaging app worldwide is WhatsApp
Messenger with 1.6 billion users worldwide
(Statista, 2019). Li et al. (2011) investigated
the factors which influence communication,
while over such messaging applications, they
found that cultural values and norms have a
great influence on communication and that
the cultural dimension of individualism vs.
collectivism do matter in the instant
messaging practice (Li et al., 2011). Examples
of the way Chinese and Dutch use instant
messages confirms this statement (Li, 2016).
Chinese users showed more preferences
towards group chat options, implicit
communication and easier acceptance of
different features on apps. Dutch people have
more explicit interactions and less interest in
other people’s privacy. However, the most
interesting result is the fact that the
investigation of cultural dimensions leads to
the proof of cross-cultural adoption of
Chinese people living in the Netherlands,
who have similar characteristics to both
Chinese in China and Dutch in the
Netherlands. When people are bi-cultural or
multicultural, they don’t fit into predefined
categories, which complicates the
interpretation of results on cultural
dimensions (Biljon & Kotzé, 2008).

The design for user interface of mobile data
services is influenced by different cultural
factors (Choi et al., 2005). Attributes which
influence the adoption include fonts, colors,
minimal keystrokes, icon recognition (Kim &
Lee, 2005) and menu style to users from
different cultures and their preferences that
are defined in Hofstede’s dimensions.
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Sociodemographics represents the strongest
indication for predicting the wuse of
smartphone applications (Kim et al.,, 2015).
Individual characteristics of wusers also
influence the way people use apps. People
with more wealth and better education tend
to use smartphones more (Gong et al., 2007;
Kim et al., 2015).

Context of the Case: WhatsApp Messenger

This study investigates the moderating effect
of the individualism cross-cultural dimension
on the acceptance of apps, which was
designed according to PSD guidelines.
WhatsApp is used as a case study to identify
why users from diverse cultural backgrounds
have adopted this smartphone application
with the intention of continual utilization.
PSD principles were implemented in
WhatsApp design which makes it an ideal
candidate for this research. This app has
continually gained increasing popularity
among people from diverse cultures,
spanning over all age groups and both
genders (Kasali et al., 2017).

Since the advent of widespread Smartphone
adoption, researchers have sought to develop
the optimal application design that
corresponds to the needs of potential users
in different cultures all over the world.
Popular apps and games appear to succeed
regardless of the cultural differences.
Examples include WhatsApp, Facebook,
YouTube and Twitter (Sawyer, 2011), and
gaming software such as Half Life, The Sims
and Civilization (Hammer & Davidson, 2017).

WhatsApp works by using the Internet as an
alternative to short messaging service (SMS),
free at the point of use where the user has
access to the Internet. WhatsApp is an
effective messaging platform, providing
exchange of texts and audio messaging, voice
calls, photos, videos, documents, PDF files
and user location data. As a micro SNS, it
allows users to create their own digital
profile, which includes a picture, a nickname
and a status (Sanchez-Moya & Cruz-Moya,

2015). A recent study on WhatsApp adoption
among young people has revealed that
undergraduates mostly communicate via text
messages  (98.10%), photo messages
(94.94%) and exchanging information
(62.03%) (Ahad & LIM, 2014). The global
uptake of WhatsApp is considerable: By the
third quarter of 2017, 73% of Saudi Arabia’s
population were using WhatsApp, followed
by Malaysia (68%), Germany (65%), Brazil
and Mexico (56%), Turkey (50%) and South
Africa (49%) in 2017 (Statista 2018). When
compared with similar apps like Viber and
Telegram, WhatsApp was also the most
popular messenger app in 2016 (Sutikno et
al.,, 2016).

Persuasive System Design Influence on
Acceptance

Earlier findings indicate an influence of the
persuasive system design principles on
acceptance (Faisal et al., 2019). These results
were evident despite countries’ culture
orientation association. The overall model
confirms the impact of primary task support
and dialog support on acceptance.
Furthermore, the overall model did not show
a significant impact of social support on
acceptance as it was supported only in the
K.S.A. However, system credibility proved to
be insignificant in all the countries included
in this study. Application designs which
appeal to users’ aspirations and exigencies
can increase the adoption of an application.
Although  cross-cultural  characteristics
pertain to acceptance (Hofstede & Hofstede,
2010), PSD principles indicated a significant
role in app acceptance. These findings
challenge the proposals made by researchers
regarding the role of cross-cultural
characteristics in application acceptance.
Therefore, it is necessary to investigate the
role of cross-cultural dimensions in shaping
the effect of PSD principles on acceptance.
This part of the paper investigates the
individualism vs. collectivism cross-cultural
dimension.
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Research Hypotheses

Jennifer Aaker and Durairaj Maheswaran
(1997) used dual process theories of
persuasion to  develop  experiments
examining culturally driven persuasion
differences (Aaker & Maheswaran, 1997).
Their investigation focused on individualist
and collectivist responses to low elaboration
routes of persuasion—wherein people are,
for whatever reason, unable to make
considered decisions—and high elaboration
routes of persuasion—wherein people are
motivated to make decisions thoughtfully.
The study showed that collectivists place
more emphasis on consensus when under
conditions of high elaboration. The findings
may indicate that this cross-cultural
dimension influences the relationship
between the Persuasive Design System and a
Smartphone users’ acceptance. Hence, the
following hypothesis is proposed:

HYPOTHESIS: There is a moderated effect of
individualism vs. collectivism (IDV) cross-
cultural dimension on the relationship
between Persuasive System Design (PSD)
and the Smartphone app user’s acceptance.

The dependent variable is Smartphone app
User’s Acceptance (SUA), which is the
tendency of a Smartphone user to download
and use an app. While the independent
variable is the PSD which represents the
PSD’s four categories: Dialog Support (DS),
Primary Task Support (PT), Social Support
(SS) and System Credibility (SC). Finally, the
moderating variable is the individualism vs.
collectivism (IDV) cross-cultural dimensions.

Data Collection and Analysis

A two-step sampling method of data
collection was used. The sampling error was
adjusted by evaluating a probability sampling
and a well-defined target population (Turner,
2003). The sample population was designed
in order to achieve maximum responses, and
from those who adopt Smartphones (Parejo
et al, 2013). Respondents were selected

randomly from the online general
population, via invites, and educational
institutions in Malaysia (96 participants), the
Netherlands (167 participants), Germany
(125 participants) and the Kingdom of Saudi
Arabia (100 participants). The selection of
those countries is due to the fact that they
have different dimension scores according to
Hofstede’s Value Survey Module (VSM), and
thus they represent a varying -culture
spectrum.

The study was a quantitative one and the
main data collection instrument was a
specially designed multiple-choice
questionnaire. WhatsApp application was the
focus of this analysis where data were
collected from WhatsApp users only. The
questionnaire was analyzed prior to a large
parent study to test the validity and
reliability of the questionnaire. A pilot study
enabled the researcher to validate that all the
variables are properly adopted.

The research hypotheses were tested using
regression analysis. The analysis method
employed SPSS software using PROCESS
macros that operates the inferring process
and generates output much more efficiently
and does not require great effort and
programming skills to employ. PROCESS is a
relatively new tool, which is an add-on for
SPSS and is employed for statistical
mediation, moderation and conditional
process analysis.

The collected data indicates that only 34.3%
of the respondents agreed that individuals
should sacrifice self-interest for the group,
reflecting a tendency of high individualism
(IDV1). Half of the respondents in the sample
(50.0%) agreed that individuals should stick
with the group even through difficulties
(IDV2). Overall, 43.0% of the respondents
agreed that group welfare is more important
than individual rewards (IDV3). Also, 46.9%
of the respondents agreed that group success
is more important than individual success
(IDV4). As few as 38.2% of the respondents
agreed that individuals should pursue their
goals only after considering the welfare of
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the group (IC5). Also, 382% of the
respondents agreed that group loyalty should
be encouraged even if individual goals suffer
(IDV6). Overall, the majority of the
respondents in the sample have a tendency
of relatively high individualism.

Results

In accordance with the research objectives,
this section presents the results for the main
effects of PSD on user acceptance and the
moderation effects of each cross-cultural
dimension with data pooled from all
countries.  Describing  the  boundary
conditions of a mechanism allows a greater
understanding of an effect, more than just
understanding the mechanism itself. The
majority of studies in communication science
have only examined a single moderator as a
simple mechanism of conditional processes.
However, there are numerous other models
that, while more complicated, allow
researchers to unveil more nuanced
relationships  between  variables. For
example, Hayes et al. (2017) discuss the
indirect effects of moderating variables

(Hayes et al, 2017). In this section, the
Moderator Analysis model included three
variables: (1) the dependent variable Y which
represents the Smartphone app user
acceptance (SUA), the independent variable
X, which represents the composite variable
Persuasive System Design (PSD), and the
moderator variable M represents the cross-
cultural dimensions (CCD), which is
individualism vs. collectivism.

The overall model is statistically significant
and the variables explain together 45.5% of
the variance in SUA: F (3, 484) = 135.88, p <
.001, R2 = .45. With respect to the
individualism vs. collectivism dimension
(IDV), it is found that the main effect on SUA
is not statistically significant: b = .21, t (484)
= 1.82, p > .05. However, the Persuasive
System Design (PSD) variable is significant,
having a positive effect on SUA (b = .86, t
(484) = 13.97, p < .001). Thus, for every one-
unit increase in PSD, there is a .86 unit
increase in SUA. In addition, the interaction
(PSD x IDV) is significant, indicating that the
moderating variable IDV has a negative effect
on the relationship between PSD and SUA: b
=-99,t(484)=-7.16,p <.001.

Table 1: Model for all countries

Coeff (b) SE t p LLCI ULCI
constant | 4.1747 (a) .0421 99.0544 .0000 4.0919 4.2575
IDV 2145 1181 1.8160 .0700 -0176 4465
PSD .8605 .0616 13.9684 .0000 .7395 9816
int_1 -9917 .1385 -7.1582 .0000 -1.2639 -.7195

The value of R Square Change (0.069) shows
an increase in accounted for variance due to
the addition of the interaction variable (PSD
x IDV). This change added an additional 6.9%

of accounted for wvariance and was
statistically significant (F (1, 484) = 51.24, p
< .001). It can be concluded that
individualism  vs.  collectivism  (IDV)
moderates the relationship  between
Persuasive System Design and SUA.
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Figure 1: Scatterplot = PSD with SUA by IDV (M)

Specifically, as seen in Figure 1, IDV
moderates the relationship between PSD and
SUA, such that the positive relationship
between PSD and SUA becomes weaker as
individualism becomes stronger.

INFERENCE: There is a moderated effect of
individualism vs. collectivism (IDV) on the
relationship between PSD and users’
acceptance for smartphones (SUA) for all the
respondents. Consequently, the support for
the above Hypothesis was found.

Discussion

The moderating effects of individualism vs.
collectivism cross-cultural dimension were
tested in the context of a globally popular
smartphone app, WhatsApp, with
participants from four countries (Malaysia,
the Netherlands, Germany and the Kingdom
of Saudi Arabia). Results from the regression
analyses revealed that this has a moderating
effect on the relationship between persuasive
design and app user acceptance; thus, this
relationship is positively impacted in
collectivist societies, which was not initially

anticipated. = Furthermore, the higher
individualism weakens the relationship
between persuasive designs and user
acceptance.

Therefore, more persuasive designs lead to
higher user acceptance of the app in
collectivist countries such as Malaysia. The
level of individuality a person has, in other
words, how influenced they are by the
collective, is an important factor. This is in
line with previous studies which show that
cultural values and norms have a great
influence on communication, and that the
cultural dimension of individualism vs.
collectivism do matter in the instant
messaging practice (Li et al, 2011). A
characteristic of high individualism is that
they are willing to explore and be apart from
the crowd (Hofstede, 1991). This means that
they could accept the app more easily as it
tends to underline their differences from
others. Indeed, the acceptance may be a part
of their efforts to differentiate themselves
from others; thus, a more persuasive app
design is not necessarily more effective in
individualist  countries such as the
Netherlands. Therefore, culture and societal
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norms may still influence people’s
acceptance and perception of apps and other
technologies.

Implication to Practice

When considering the PSD principles within
the design, lower development cost and
faster delivery to the global market could be
achieved as it is the case with WhatsApp,
Facebook, Google.com and most gaming
applications which are accepted by people
from all cultures. Those applications have the
same interface, same design and same
features for all cultures; however, PSD
principles are well established within their
designs. PSD now means that local features
should be seamlessly integrated into a
product or a technology. Nevertheless, app
developers  should remain culturally
sensitive, while positioning their apps for a
global audience because wusers are
increasingly thinking in global terms and this
is a trend that is only going to become more
pronounced.
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