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ARTICLE INFO ABSTRACT

Keywords: As part of their public health policies, most countries have launched mobile tracing applications (apps) to reduce
Mob.ile tracing apps the spread of the COVID-19 virus and reassure their citizens. To the best of our knowledge, no study has explored
Anxiety i the importance of ‘well-being’ and ‘trust in the future’ in the context of digital contact-tracing apps. This is an
(Pél(l)%i;)hle: Ith policy important gap, especially given the importance of citizens’ acceptance of a mobile tracing app and its role in
Government trust reassuring citizens. Therefore, we study the French government’s tracing app—StopCovid—as experienced by a
Well-being sample of 832 participants from France. The results establish strong links between perceived value and trust in

government, well-being, and trust in the future, which are considered the key features of the reassurance effect in
a pandemic context. In addition, a multigroup analysis (MGA) allows us to compare the effect of several mod-
erators on the overall model, such as the users versus nonusers of tracking apps or infected versus noninfected
with COVID-19. The study provides practical implications by highlighting how governments should deploy

Trust in the future

mobile tracing apps to contribute to public health and reassure their citizens during the pandemic.

1. Introduction

With COVID-19 creating a worldwide public health crisis (i.e., hos-
pitalisations, deaths) and pushing society into social and cultural crises,
along with financial insecurity (Beaunoyer et al., 2020; McKibbin &
Fernando, 2020; Rajkumar, 2020; Vo-Thanh et al., 2020), the use of
mobile devices is becoming essential in fighting the virus and improving
our lives (Brem et al., 2021; Guitton, 2020; Rowe et al., 2020). To ‘flatten
the curve’ and reinforce trust, it is not surprising that numerous countries
have decided to launch mobile apps to (1) identify people or contacts who
may have encountered infected people, (2) trace the virus transmission
chain by collecting data on people’s movements and contacts and (3) give
information on the pandemic (e.g., new cases, number of people infected,
etc.). Indeed, the government’s role is to control and manage crises by
proposing solutions and informing people to reduce mental health risks,
anxiety and stress (Wang et al., 2021), develop a citizenship engagement
(Chen et al., 2020) and reduce misinformation that can lead to harmful
conspiracy theories (Choudrie et al., 2021; Su et al., 2021).

Today, no one can imagine using a smartphone that lacks mobile
applications (apps); apps are now regarded as the inherent features of
this technology. Mobile apps are not only easy to use, but they also
provide ways to be informed (e.g., about health indicators, such as
heartbeat or number of steps taken) and entertained (Hackett et al.,
2018). Most of the time that people spend online is spent on mobile
screens (e.g., 77% in the United States; ComScore, 2019) because

* Corresponding author.

smartphones allow people to access information anywhere, at any time.

Medical and epidemiological research shows that implementing
mobile tracing apps is a top-down government intervention (Ferretti
et al., 2020; Pan et al., 2020) and crucial in an epidemic crisis (Chan &
Saqib, 2021). However, tracking technologies may raise acceptability
issues (Georgieva et al., 2021) and, more specifically, privacy concerns
that may influence the intention to use the mobile tracing app (Chan &
Saqib, 2021). Moreover, there has been no research on the reassurance
effect of mobile tracing apps in a pandemic context. Therefore, our aim
is to (1) show how the antecedents (cost and benefits) of a mobile tracing
app create value; (2) identify the consequences of value creation in
terms of trust in the government, trust in the future, well-being and word
of mouth (WOM); and (3) determine how various moderators affect the
overall perceptions of value (see Fig. 1).

Our results suggest that the success of mobile tracing apps depends
on three factors: utility, status and risk perception. Beyond these ante-
cedents, we establish strong links between perceived value and trust in
government, well-being and trust in the future, which are considered
features of the reassurance effect. Moreover, we highlight the effects of
several moderators on the overall perception of the mobile tracing app
(e.g., social media usage and COVID-19 symptoms). Finally, our results
show that the launch of a tracing app has a psychological reassurance
effect on individuals, even if they have not installed it. In the context of a
crisis, one solution taken by the government (i.e., the creation of digital
tracing app) will positively affect people’s future, well-being and trust in
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Fig. 1. Theoretical model.

the government.
2. Theoretical framework

In the literature on tracing apps, especially in the context of COVID-
19, we have identified three different fields of study: the psychological
field (e.g., Chan & Saqib, 2021; Fox et al., 2021), the information system
field (e.g., Rowe et al., 2020; Sharma et al., 2020; Trang et al., 2020) and
the medical field (e.g., Altmann et al., 2020; Lockey et al., 2021). Table 1
presents the major studies on tracing apps and their key findings.

All these studies have focused on technology adoption and privacy
(e.g., UTAUT, social exchange theory, etc.). However, very few articles
have considered the psychological aspects of app tracking. Specifically,
we lack knowledge of how this type of tool may affect the psychological
state of individuals during a pandemic. Drawing on John Dewey’s
(1939) theory of valuation, we seek to explain how people in a pandemic
context can valuate a government-tracing mobile app.

According to Dewey, all human conduct ‘that is not simply either
blindly impulsive or mechanically routine seems to involve valuations’
(1939, p. 3). That being said, valuation encompasses the concept of
‘valuing’ or ‘de facto valuings’, which refers to affective behaviours/ac-
tivities such as ‘prizing’ or ‘regarding highly’, and ‘evaluation’, which
refers to the action of giving value to something or evaluating the means
to achieve the end/goal. Valuation involves desiring, and this can occur
in a situation of ‘lack’ or when the need to conserve something is
threatened by ‘outside conditions’ (Dewey, 1939). The pandemic has
broken the routine lives of individuals, creating uncertainty and fear.
Therefore, in this type of situation, the desire to return to a so-called
‘normal’ life is stronger. In our case, the desire is the ‘end’ or objec-
tive, here again being a return to a ‘normal life’. The launch of tracking
applications could be seen by people as a ‘means’ to end the pandemic.
Therefore, we can consider the StopCovid application as a ‘means’, ac-
cording to Dewey (1939), to achieve the end (i.e., a normal life).
Accordingly, this ‘means’ (i.e., the tracing app) will be evaluated by
people.

For the ‘evaluation’ step, we used a hybrid approach of value.
Indeed, the hybrid value model is an alternative to the unidimensional
approach, which offers a limited understanding of the benefits and costs,
and is also an alternative to the multidimensional approach, which ig-
nores costs because its primary objective is to highlight sources of value
(Zauner et al., 2015). Based on seminal research, our model is composed
of a cost-benefit (i.e., antecedents) ratio that leads to a perceived value
(i.e., mediating construct) (Kleijnen et al., 2007). According to Kumar
and Reinartz, the perceived value is the ‘customers’ net valuation of the
perceived benefits accrued from an offering that is based on the costs they are
willing to give up for the needs they are seeking to satisfy’ (2016, p.37).
Moreover, the end results that lead to normal life being restored are

measured through the concepts of trust in the future and well-being.
Because the StopCovid app is a governmental tool, we added the
concept of trust in the government to evaluate the propensity of the app
and how it may build trust. It is now well established that people have
the ability to perceive the benefits and undesirable consequences of a
product/service (Gutman, 1982). Regarding the StopCovid mobile app,
individuals can evaluate it because they are used to frequently manip-
ulating mobile apps. Therefore, individuals can perceive the value of
StopCovid, even without installing it.

2.1. Cost/benefit impacts on value perception

Research on the acceptance of technology has identified certain
pragmatic determinants, such as ease of use and utility (Davis, 1989).
Regarding mobile apps, the technology acceptance model (TAM) has
been widely used to determine usage intentions. Research focused on
utility—or the extrinsic and cognitive benefits that enable task accom-
plishment (Cocosila & Trabelsi, 2016; Kim et al., 2007)—reveals that the
perceived utility of mobile apps positively influences satisfaction and
intentions to use (Cocosila & Trabelsi, 2016; Kim & Han, 2011; Kim &
Oh, 2011). Researchers have also investigated the role of status for
mobile app use—that is, the ability of apps to enhance the image users
present to others (Holbrook, 2006). In the context of the COVID-19
pandemic, people may use apps such as the French StopCovid app to
seek gratification from their social identity and social relationships;
here, according to Cocosila and Trabelsi (2016), the status value of
mobile apps positively influences perceived value.

Although there are benefits to mobile app use, there are also costs.
For example, because mobile apps collect data and send notifications to
users (Kim & Chung, 2021), they raise questions about risk, privacy and
intrusiveness. Research shows that privacy and intrusiveness concerns
related to mobile apps negatively influence their perceived value
(Cocosila & Trabelsi, 2016; Wottrich et al., 2018). Moreover, in mobile
environments, users may feel more vulnerable to risks—which may also
negatively affect a mobile app’s perceived value (Kleijnen et al., 2007;
Sweeney et al., 1999). Accordingly, we propose the following:

H1. The (a) utility and (b) status benefits of the StopCovid app posi-
tively influence its perceived value.

H2. The (a) privacy, (b) intrusiveness and (c) risk costs of the Stop-
Covid app negatively influence its perceived value.

2.2. Effects of value perceptions on the psychological reassurance effect
and WOM

The three main consequences we investigate (i.e., well-being, trust in
the future and trust in government) are related to psychological aspects
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Table 1
Literature review on tracing apps.

Variables

Key Findings

Study (Alphabetic order)

Xs: Age, gender, country, presence of comorbidities, usage of mobile
phone outside the house, frequency of social interactions, ability to
work from home during the lockdown, ability to obtain sick pay while
working from home, trust in national government, incidence of
COVID-19 deaths in a respondent’s region of residence
Y: Intention to have the app installed on the phone

Experiment 1: Xs: Autonomy-supportive (vs. controlling) message
framing, presence (vs. absence) of information safety
Y: Intention to contact tracing uptake, government should support this
app, intention to recommend this App
Experiment 2: Xs: Autonomy-supportive (vs. controlling) message
framing, presence (vs. absence) of information safety, perceived
government legitimacy
Y: Intention to contact tracing uptake, government should support this
app, intention to recommend this app

Experiment 1: X: Disease concern; Y: Intention to download Stop Covid
App
Experiment 2: X: Disease concern; M: Social conservatism; Y: Choice to
download CovidSafe apps
Experiment 3: X: Disease concern; M: Privacy; W: Political ideology; Y:
Choice to download Sop Covid Apps

Xs: Social influence, facilitating condition, effort expectancy,
performance expectancy, perceived privacy risk
Mediator: Perceived value of information disclosure
Y: Adoption intention

Time 1: Xs: Social influence, reciprocal benefits, perceived health
benefits, Privacy concerns
Ys: Adoption intentions, willingness to rely
Time 2: Xs: Social influence, reciprocal benefits, perceived health
benefits, privacy concerns
Mediators: Adoption intentions, willingness to rely
Y: Usage intentions

N/A

X: Internet user’s information privacy concerns
Moderators: Relative advantage, perceived ease of use, compatibility
Mediators: Risk belief, trusting belief, intention to use
Y: Use of CovidSafe app

X: Profiles (age, education, political ideology, income, dispositional
privacy, trust in government, download behaviour)
Mediator: Trust in government
Y: Download behaviour

X: Pervasive messages (social benefit vs privacy assurance)
Mediators: Privacy risks, expected value for society, personal health
benefits
Y: Intention to use tracing app

N/A

N/A

N/A

Xs: Demographic data, pandemic severity (the total number of cases in

Singapore to date, whether the nation was in a lockdown at the time of

participation, self-reported measure of confidence the government
could control COVID-19 spread), behavioural change.
Y: Use of TraceTogether

Xs: Perceived effectiveness of privacy policy, perceived effectiveness of
industry self-regulation, perceived severity, perceived vulnerability,
subjective norm
Moderators: Collectivism, uncertainty avoidance, privacy self-efficacy
Mediators: Expected personal outcomes of sharing information,
Expected community-related outcomes of sharing information,
privacy concerns, attitude
Y: Adoption intention

Xs: sociodemographic characteristics, health literacy data, information
on participants’ communication with caregivers, trust in institutions,
COVID-19 knowledge, preventive behaviours
Y: Acceptability of a mobile app for contact tracing

Combination privacy issues, cybersecurity and trust in government are
determinants to have the app installed. The opt-out regime (when
Google or Apple automatically install the app on the phone) influences
higher effective installation rates.

Data safety may be key in affecting people’s intentions to use contact-
tracing technology.

The study finds that greater disease concerns increase support of
socially conservative viewpoints that, then, explained people’s lower
willingness to download, use and adopt the CovidSafe app.

The study shows that effort expectancy, perceived value of information
disclosure and social influence are critical for adopting contact-tracing
apps.

Reciprocal benefits positively influence technology acceptance.
Time is an important factor during a crisis, and it will influence citizen
acceptance of the app.

The societal acceptability is conceptualised by four key elements:
transparency, sociocultural determinants, security and reversibility.
The results show that relative advantage, compatibility and trusting
beliefs increase adoption intentions.

High income and highly educated people have the best chance to
download the app. Trust in government is a mediator.

The results show that the persuasive messages that focus on privacy
assurance, which are more individualistic, will lead individuals to
think about their own potential gains and loss.

Collective responsibility, personal benefit, coproduction and
perception of the system as efficient foster the adoption, while privacy
concern, mistrust, unmet need for more information and support; fear
of stigmatisation; logistical challenge; and technical difficulties
discourage the adoption.

There are no globally ideal approaches but only locally contextualised
ones that depend on immediate health risk, prior experience with
pandemics, societal values and national culture, role of government,
trust in government and trust in technology in each society.

The lack of transparency of the French government and lack of
effectiveness of the communication were responsible for low adoption.
The results find that people who were using hand sanitisers, avoiding
public transport and preferring outdoor over indoor venues during the
pandemic are the early adopters of Tracing app.

Results provide several variables that should be taken into
consideration by policymakers when they design (and will implement)
a tracing app.

The collective level is very important for app adoption.

Most precarious people are the more reluctant to use the app. Attitudes
towards institutions and trust in politicians and doctors influence the
adoption of contact-tracing mobile apps.

Altmann et al. (2020)
(on French, German, Italian,
English, US populations)

Bradshaw et al. (2021)
(on Australian and US
populations)

Chan and Saqib (2021)
(on French, Australian and US
populations)

Duan and Deng (2021)
(on an Australian population)

Fox et al. (2021)
(on an Irish population)

Georgieva et al. (2021)
(Lin et al., 2021)(on an

Australian population)

(Lockey et al., 2021)(on an
Australian population)

(Matt, 2021)(on a German
population)

Megnin-Viggars et al. (2020)

Riemer et al. (2020)

(Rowe et al., 2020) (analysing
the media coverage in France)
(Saw et al., 2021)(on a
Singaporean population)

Sharma et al. (2020)

Touzani et al. (2021)
(on a French population)

(continued on next page)
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Variables

Key Findings

Study (Alphabetic order)

Xs: 3 benefit appeal: self vs. societal vs. self and societal; 2 privacy
design: low vs. high; 2 convenience design: low vs. high
Y: Installation intention

Income variable:

Tweet’s topic (privacy concern, conspiracy theories), linguistic style
(complexity, certainty vs tentative), emotions (positive and negative
emotions)

Outcome variable: Virality (number of retweets)

Xs: Prosociality, national identification, endorsement of liberty
Moderators: Perceived efficacy of tracking technologies, perceived
threat of future technological surveillance
Y: Acceptance of surveillance technology

The results suggest that the combination of prosocial behaviour,
privacy and usability positively influence adoption.

The results suggest that consumers’ privacy concerns and conspiracy
theories belong to different domains and exert different effects on the
virality of tweets. Furthermore, the characteristics of the text (namely,
complexity, certainty and emotions) cue different Twitter users’
behaviours.

Prosocial attitude will positively impact the acceptance of contact-
tracing app. The endorsement of liberty negatively predicts attitude on
contact-tracing apps

Time is an important factor during the pandemic, and acceptance will

Trang et al. (2020)
(on a German population)

Visentin et al. (2021)
(Tweets on Italian tracing App)

Wnuk et al. (2021)
(on a Polish population)

differ depending on situations (the acceptance of tracing apps
decreased after eight months but increased when infections and
fatalities increased).

and, overall, to the reassurance construct. Reassurance is a process by
which people provide information to others to remove fears or doubts
and comfort the other (Linton et al., 2008). Reassurance is needed when
the situation of an individual changes in such a way that it affects their
psychological state and behaviour. With the pandemic increasing anxi-
ety, it has created an undesired context in which people seek to be
reassured. In these situations, reassurance can generate mechanisms,
such as seeking the presence of others, to reduce anxiety (Spector &
Sistrunk, 2010). Beyond presence, a key factor to reassure people is the
information provided by various actors (e.g., government, mass media).
Because the government must fight the virus, those actions taken by the
government have a great impact on reassuring people. Therefore, the
aspects of reassurance we measure in the current paper deal with trust
(in the government and in the future) and well-being. Indeed, from an
institutional point of view, people can be reassured by the government
and the decisions made during the pandemic. Moreover, because of the
information provided by the government, people may look forward to
the future and the potential end of the crisis, hence developing potential
trust in the future. Finally, because people are living in a stressful
environment, the fact that the government tries to diminish the conse-
quences of the crisis is a solution that may positively impact their overall
well-being.

Because the StopCovid app was launched by the French government
(on June 2, 2020), trust in the government is an important variable to
consider (Ye & Lyu, 2020). From the perspective of public health policy,
if people do not trust the government, their intentions to use a tracing
app may be affected, even if the perceived value of the app is high. Trust
in government is strongly associated with adherence to health guidelines
(Sibley et al., 2020) and is vital for implementing social policies that
require people to take action (Davis et al., 2011). Moreover, in a crisis
context, trust in the government leads to cooperative, responsible and
altruistic behaviours and a tendency to follow government recommen-
dations (e.g., lockdown rules) (Chanley et al., 2000; Hetherington,
1998). By addressing those actions by the government to develop this
app, we propose the following:

H3. High levels of perceived value of the StopCovid app positively
influence trust in the government.

Disasters (e.g., war, hurricanes, viruses) cause harm to mental and
physical health (Huang & Zhao, 2020; Zhang & Ma, 2020). In these
contexts, people may have negative feelings because their well-being is
affected. Sibley et al. (2020) note that healthiness includes the presence
of positive well-being. In addition, in a report on digital contact-tracing
apps in Scotland, Buchanan et al. (2020) underline that secure, trans-
parent, participatory and privacy-respecting contact-tracing apps could
help authorities ensure public health and well-being. The World Health
Organisation (WHO) also considers mental and social well-being a part
of public health (Buchanan et al., 2020). In a recent study on
contact-tracing apps, Gerli et al. (2021) highlight the different factors
that may help policymakers ensure well-being via health apps. However,

none of these studies have examined the link between the level of
perceived value and the well-being of the population. In the context of
the StopCovid app, the perceived value of the app because of its utility
and status benefits may have a positive influence on the well-being of
the population. Therefore, we propose the following:

H4. High levels of perceived value of the StopCovid app positively
influence well-being.

Trust is considered an important component for the smooth func-
tioning of any society, and it is a prerequisite for the development,
maintenance and sustainability of the social quality of people’s lives
(Meyer & Ward, 2008; Ward & Meyer, 2009). Here, trust has gained
significant attention from researchers and policymakers because of its
importance to the well-being of society (e.g., Ward & Meyer, 2009). In
addition, Sibley et al. (2020) note that one dimension of well-being re-
lates to trust in the future, which can be linked to feelings of security and
satisfaction with one’s standard of living (i.e., not having to wear masks
outside, going to restaurants). Accordingly, we propose the following:

H5. High levels of perceived value of the StopCovid app positively
influence trust in the future.

Word of mouth (WOM) has major influence on what people know,
feel and do (Buttle, 1998; Taheri et al., 2021). WOM is defined as
“informal communications directed at other consumers about the ownership,
usage, or characteristics of particular goods and services and/or their sellers”
(Westbrook, 1987, p. 261). In our context, WOM could be considered as
the informal communication directed at other citizens about the usage of
the StopCovid app. For many years, researchers have studied the
concept of WOM, especially regarding mobile apps (Bond et al., 2019; S.;
Kim et al., 2016; Rajaobelina et al., 2021). Researchers suggest that
entertainment, subjective norms and satisfaction are the key anteced-
ents of positive WOM for mobile apps (San-Martin et al., 2015; Verkijika
& De Wet, 2019). In addition, positive WOM may help both the app
providers (i.e., in our case, WOM may help French government to have a
higher apps adoption) and the users (i.e. help citizens to stay aware of
the situation) (Bond et al., 2019). Although most researches on this topic
take into consideration either the antecedents of WOM (e.g., Kang &
Johnson, 2015; San-Martin et al., 2015; Verkijika & De Wet, 2019) or
the impact of WOM on brand image and performance (e.g., Handi et al.,
2018; Rajaobelina et al., 2021), to the best of our knowledge, there has
been no study of the connections between WOM and trust in the future,
trust in the government, well-being and perceived value. In the context
of the COVID-19 pandemic and its associated level of anxiety, we pro-
pose that regarding mobile tracing apps, these four concepts positively
influence WOM:

H6. High levels of (a) perceived value, (b) trust in government, (c)
well-being and (d) trust in the future positively influence WOM.



F. Kurtaliqi et al.

2.3. Pandemic moderators

The perception of a product’s value depends on the context in which it
is used. A mobile app used in one context can generate more value than in
another one (Kleijnen et al., 2007; Wang et al., 2013)—that is, it has
conditional value (Sheth et al., 1991; Woodruff, 1997). Perceptions of the
costs and benefits of the StopCovid mobile app may vary significantly in
the context of COVID-19. During the pandemic—especially during lock-
downs—people have been exposed to daily media information, govern-
ment announcements and health concerns related to themselves and their
families. In this study, we identify the key moderators that affect the
overall perception of the mobile app: age and technology factors, trust in
media, trust in government and health factors.

First, we consider the moderating effects of general factors such as
gender and age. There is a significant difference between men and
women in terms of deaths from COVID-19; in both the United States and
France, for example, the gender breakdown of deaths is 54% male and
46% female (CDC, 2020; Santé Publique France, 2021). Even though
men seem to be more vulnerable to the virus, no evidence exists to
support hypotheses about this difference. In contrast, when it comes to
age, research has shown clearly—and the media has communicated
widely—that older people are far more vulnerable to the disease (e.g., in
the United States, from March 2019 to January 2021, 20.8% of
COVID-19 patients were in the 65-74 year age group vs. 0.5% in the
5-17 year age group) (CDC, 2020). However, when it comes to tech-
nology factors as moderators, there may be differences in terms of value
perceptions between the users and nonusers of the StopCovid app.
Although users might have a more positive perception of the app’s value
because they have the opportunity to test it in real time, there is no
evidence leading us to formulate any hypotheses in terms of negative or
positive effects for the entire model. Rather, we postulate the following:

H7. Compared with those younger than 55 years of age, those 55 years
of age and older perceive the value of the StopCovid app as greater.

Second, we investigate the moderating effect of trust in media by
noting the differences in the perceived value of the mobile app between
groups: high versus low trust in government media, high versus low trust
in mass media and high versus low trust in alternative media. Because
these are related to the same topic, we include the social media behav-
iours with two groups for both moderators (high and low usage of social
media and YouTube). During a crisis, people obtain information from
television, the internet and their social networks (Garfin et al., 2020). The
media context plays an essential role in shaping institutional trust and
attitudes towards nations and governments. However, some populations
may disbelieve the government and mass media information. In France,
only 23% of the population trusts the news media (Statista, 2020).
Moreover, trust in the government can decline over time, even if it is
initially high, because perceptions of risk increase over time, and con-
spiracy theories develop (e.g., the ‘antimask’ movement). The COVID-19
pandemic has provided alternative channels (e.g., YouTube influencers,
Twitter users) with opportunities to expand their visibility by communi-
cating (dis)information that opposes official information (i.e., mass and
government media). In pandemic situations, people seek accurate infor-
mation to protect themselves and their families, and those who trust mass
and government media may be more likely than others to perceive the
StopCovid app as valuable. Conversely, those who trust alternative media
(more than they trust official information channels) and are exposed to
fake news disseminated by influencers on social media and express defi-
ance towards decisions by governments may be less likely to perceive the
StopCovid app as valuable:

H8. Compared with those who trust alternative media (including
influencers who communicate fake news) more than government and
mass media, those who trust government and mass media more than
alternative media perceive the value of the StopCovid app to be greater.

Third, we evaluate the moderating effect of trust in government and
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how it moderates the other model effects. As previously mentioned,
regarding COVID-19, trust in the government can decline over time
(Sibley et al., 2020), especially following the imposition of government
actions to fight the virus (e.g., mask mandates, confinement). People
judge the effectiveness of government actions—or at least form opinions
about those actions—abased on the actions implemented by the gov-
ernment and number of deaths or infections. Similar to other countries,
France has set up a scientific council to fight the virus. However, some
medical scientists hold opposing views on the pandemic situation and
promote alternative treatments (e.g., hydroxychloroquine). This situa-
tion has led to the formation of two sides, which the mass media refers to
as the ‘reassuring’ (rassuriste) side and the ‘alarmist’ side, generating
even more confusion in the population (Mansour & Maad, 2020).
Therefore, we hypothesise the following:

H9. Compared with those who evaluate the government’s actions
negatively and trust the government council less (i.e., the ‘reassuring’
side), those who evaluate the actions of the government positively and
trust the government council (i.e., the ‘alarmist’ side) perceive the value
of the StopCovid app as greater.

Fourth, we investigate the moderating effect of health, specifically
how people’s health situations and the situations of those around them
moderate the model effects. The COVID-19 crisis has generated feelings of
stress, depression, fear and loneliness (Jungmann & Witthoft, 2020; Liu
et al., 2020). During a viral epidemic, most people develop health anxiety
(Zhang & Ma, 2020), including unwarranted fears of the perceived health
threat (Abramowitz & Braddock, 2008), on a continuum that ranges from
an absence of health awareness to pathologic anxiety (Abramowitz &
Braddock, 2008). When anxiety arises, people often develop safety be-
haviours, such as checking for symptoms, fever or signs of illness,
avoiding risky activities, seeking confirmation of good health and reading
information on the crisis (Brown et al., 2020). Those who perceive
themselves as being in poor health suffer greater anxiety. A survey in
China shows that more than half of the respondents had concerns about
COVID-19 or the potential infections of their families (Zhang & Ma,
2020). Those affected by quarantine (i.e., themselves or someone they
knew) suffer from more anxiety (Jungmann & Witthoft, 2020), and their
perceptions change when they (or their families/friends) have had the
virus or were identified as contact cases. Finally, the constant flow of
COVID-19 information uses emotional language to capture people’s
attention (Garfin et al., 2020), such that their thoughts become focused on
the pandemic. This excessive absorption (Jungmann et al., 2020) and
hyperconsumption of news can lead people to develop ‘cyberchondria’ (i.
e., obsession with self-health autoevaluation), which correlates positively
with anxiety (Jungmann & Witthoft, 2020). Therefore, in line with the
research on conditional value and the psychological and health effects of
COVID-19, we hypothesise the following:

H10. Compared with those who have not personally experienced
COVID-19 symptoms, whose friends/families have not experienced
COVID-19 symptoms and who have not felt anxious during the
pandemic, those who have personally experienced COVID-19 symptoms,
whose families/friends have experienced COVID-19 symptoms and who
have felt anxious during the pandemic perceive the value of the Stop-
Covid app as greater.

3. Methods
3.1. Data collection and sample

We conducted our study in the context of the COVID-19 pandemic. We
designed a questionnaire consisting of 82 items that had a time duration
of 10 min. At the beginning of the survey, we introduced a brief
description of the StopCovid mobile app launched by the French gov-
ernment. We informed all respondents of the presence of sensitive ques-
tions and asked them to accept the conditions, which were in line with the
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European Union’s General Data Protection Regulation (GDPR) rules. The
survey started online one week before the launch of the app and ended
one week after the app had launched. A survey agency administered the

Table 2
Characteristics of the sample.

Female: 47.58%
Male: 52.42%

Gender

Age 18 to 34: 30.75%
35 to 54: 34.26%
55 to 64: 14.89%
65+: 20.10%
Other: 1%

BTEC: 13.43%

A level: 20.94%
Undergraduate

- BTEC higher national diploma: 24.81%
- Bachelor: 17.19%
Graduate

- Master’s: 16.34%
- Doctorate: 6.05%
Yes: 13.19%

Education

Installation of StopCovid mobile app
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questionnaire online. The respondents were selected rigorously (i.e.
representative of the population in terms of gender, age and education)
and received gifts rather than payments. Our data collection represents
the ratio of the actual use of the mobile app (i.e., the ratio of 10% having
installed the StopCovid mobile application versus 90% not having
installed it). A total of 832 French mobile app users responded to our
questionnaire; we discarded 12 respondents because they failed to answer
a verification question introduced in the middle of the questionnaire.
Table 2 presents the main characteristics of our sample.

3.2. Measurements

We began by using partial least squares structural equation model-
ling (PLS-SEM) to test our hypotheses in Smart PLS 3.3.2 (Ringle et al.,
2015). We used the path scheme (Henseler, 2010) with the consistent
PLS algorithm, which can correct reflective constructs’ correlations and
ensure the results are consistent with a factor model (Dijkstra & Hens-
eler, 2015). Next, to test the significance of the relationships between
variables and estimate predictive validity (Q2 values), we used boot-

- 0,
No: 86.81% strapping and blindfolding procedures (Geisser, 1975; Stone, 1974).
Table 3
Measurement model.
Items Loadings « rhoA CR AVE  Source of item (Adapted
from)
Utility 92 .93 92 .73 Cocosila and Trabelsi
(2016)
Using the StopCovid application would allow me to easily report if I have been in contact with the virus. .70
The use of the StopCovid application would be convenient. .88
Using the StopCovid application would help me to communicate important information. .83
I think the StopCovid application would be helpful. .99
Status/Social .91 .92 .91 72 Nysveen et al. (2005)
Using the StopCovid application would make a good impression on those around me. .90
Using the StopCovid application would reassure my family and friends. 91
Not using the StopCovid application would question the people around me. 71

Using the StopCovid application would improve the way I am perceived by those around me (personal and .85

professional).
Privacy
Use of the StopCovid application would weaken the respect for privacy.

.92 .93 .92 .86 Miltgen et al. (2019)

.88

Registering and using the StopCovid application would compromise my privacy as my personal information .97

could be used without my consent.
Intrusiveness
1 think the notifications from the StopCovid application will be:
Low Disturbing - High Disturbing.
Least invasive -Very invasive.
Not very indiscreet - Very indiscreet.
Little intrusive - Very intrusive.
Risk

.89 .90 90 .69 Li et al. (2002)
.75
.88
.78
.90

.90 .91 91 .83 Chellappa and Pavlou
(2002)

I believe that the information I would communicate via the StopCovid application will not be manipulated .86

for any other purpose than that of Covid 19.

I believe that the information that I would communicate via the StopCovid application will not be exposed/ .96

disclosed.
Perceived Value

.93 .93 .93 .82 (B. Kim & Oh, 2011)

Despite its drawbacks (e.g., disclosure of personal data), the use of this StopCovid application is worthwhile. 91

Overall, I consider the costs of using the StopCovid application to be worth the effort.

.90

Compared to the risks I have to take, I think that using the StopCovid application helps to stop the epidemic. ~ .91

Trust in Government
This application shows that the government is honest with its citizens.

By proposing an application, the government is responding to my concerns about Covid-19.

By proposing this application, it increases my confidence in the government.
Well-being

1 think this StopCovid application will help me feel good again.

I think this StopCovid app will help me get my joy back.

Trust in the Future

Thanks to this application, I think we’ll be able to return to a normal life.

This application will help us get out of this epidemic crisis.

Word of Mouth

I'd be proud to tell my friends and family that I use the StopCovid application ...

1 would say mostly positive things about the StopCovid application to those around me.

.93 .93 .93 .82 Verhoef et al. (2002)
.90

.93

.89

Falter and Hadwich

(2020)

95 .95 95 .90

.96
.94

94 94 94 .89 Grewal et al. (2004)
.94
.94

91 91 91 .83 Goyette et al. (2010)
.93

.90

Notes: a = Cronbach’s Alpha; CR = Composite Reliability; AVE = Average Variance Extracted.
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Finally, we ran a multigroup analysis (MGA) to determine whether the
data groups (e.g., installation of app vs. noninstallation of app) exhibited
significant differences in their group-specific parameter estimates (e.g.,
outer weights, outer loadings and path coefficients). We first tested the
overall model without differentiating between the data groups and then
ran the MGA to test for any differences between the data groups.

To check the reliabilities and validities of the constructs, we used
Cronbach’s alpha (o), composite reliability (CR) and average variance
extracted (AVE) indicators. For all measures, the a value was greater
than .70 (Hair et al., 2016; Nunnally & Bernstein, 1994), the CR was
above 0.70 (Fornell & Larcker, 1981; Hair et al., 2016), and the AVE
exceeded 0.50 (Bagozzi & Yi, 1988; Barclay et al., 1995; Fornell &
Larcker, 1981; Hair et al., 2016) (see Table 3). To limit common effect
bias, our questionnaire was built in a way that did not follow the order of
the model construct. Moreover, in the middle of the questionnaire we
put a verification question to make sure that respondents were taking
the questionnaire correctly. Moreover, we used CFA and multi-
collinearity to check that there were no issues with common method bias
(Kock, 2015). We used the heterotrait-monotrait ratio (HTMT) method
to assess and confirm the discriminant validity of the measures as an
alternative to the Fornell-Larcker criterion (Henseler et al., 2015).
Convergent validity and variance inflation factor (VIF) did not show
issues in terms of multicollinearity (VIF scores below 10) and the val-
idity of the model (Fox et al., 2021). Finally, we evaluated R-square,
Q-square and model fit using the standardised root mean square residual
(SRMR) and normed fit index (NFI) indicators. Perceived value showed a
high predictive value (R? = 0.790; Q2 = 0.622), as did trust in govern-
ment v (R? = 0.754; Q2 = 0.572), well-being (R? = 0.620; Q? = 0.519),
trust in the future (R? = 0.749; Q% = 0.616) and WOM (R? = 0.873; Q%> =
0.78). The SRMR values were below 0.08 (0.056), and the NFI (0.917)
also confirmed a good fit (Hu & Bentler, 1998).

4. Results
4.1. Overall results

Regarding H1, which was related to the effects of benefits on
perceived value, we found significant effects of the benefits of utility (y
=0.360, t =7.475, p < .000) and status (y = 0.227, t = 5.142, p < .000),
supporting Hla and H1b. That is, both benefits were found to have
significant effects on perceived value, though the utility effect is greater.
In support of H2a-c, we also observed significant negative effects of
privacy (y = —0.096, t = 2.590, p < .05), intrusiveness (y = —0.107, t =
2.689, p < .05) and risk (y = —0.276, t = 4.958, p < .000). Risk had the
most significant negative effect on perceived value. The second part of
the model showed significant effects of perceived value on trust in
government (p = 0.868, t =59.399, p < .000), well-being (f = 0.787, t =
43.481, p < .000) and trust in the future (f = 0.865, t = 59.919, p <
.000), supporting H3-H5. Then, in the third part of the model, we tested
the relationships of four variables (i.e., perceived value, trust in

Fig. 2. Model with path results. *p < .05. **p < .01. ***p < .00.
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Table 4
Bootstrapping path coefficients.
M SD t-value p H Sig.
value

Utility - > Perceived Value .360 .048  7.475 .000 Hla

Status - > Perceived Value 227 .044  5.142 .000 Hlb

Privacy - > Perceived Value -096 .037  2.590 .005 H2a *

Intrusiveness - > Perceived -107  .040  2.689 .004 H2b *
Value

Risk - > Perceived Value -276  .056  4.958 .000 H2c il

Perceived Value - > Trust in .868 .015 59.399 .000 H3 ok
Government

Perceived Value - > Well- 787 .018  43.481 .000 H4 kel
being

Perceived Value - > Trust in .865 .014 59.919 .000 H5 *
the Future

Perceived Value - > Word of .400 .072  5.541 .000 Hé6a ok
Mouth

Trust in Government - > Word ~ .089 .073 1.231 .109 H6b ns
of Mouth

Well-being - > Word of Mouth ~ .355 .059  6.059 .000 Hée sk
Trust in the Future - > Word .149 .078  1.904 .028 H6d  *
of Mouth

Notes: M = mean; H = hypothesis; SD = standard deviation.
*p < .05. **p < .01. ***p < .001.

government, well-being and trust in the future) with WOM. The rela-
tionship between trust in government and WOM was not significant (f =
.089, t =1.231, p > .05), so we had to reject H6b. However, we found a
significant effect of perceived value (f = 0.400, t = 5.541, p < .000),
well-being (f = 0.355, t = 6.059, p < .000) and trust in the future (p =
0.149, t = 1.904, p < .05) on WOM, as predicted by H4a, H4c and H4d
(see Fig. 2) (see Table 4).

4.2. MGA results

We ran several MGAs to test the moderating effects of the various
factors related to the pandemic situation. Our first MGA analysis con-
sisted of testing the moderating effects of gender and age (see Table 5).
Regarding gender, we observed two differences: privacy concerns had a
greater effect on perceived value for men (y diff = 0.151, p < .05), and
perceived value had a greater effect on WOM for women (p diff = 0.243,
p < .05). We found four differences regarding age: The status effect on
perceived value was greater for those aged 18-54 years (y diff = 0.146,
p < .05); the effects of perceived value on trust in the future ( diff =
—0.63, p < .05) and well-being (B diff = —0.72, p < .05) were greater for
those older than 55 years; and the effect of trust in government on WOM
was also greater among this older category (p diff = —0.363, p < .05).

Regarding the moderating effect of mobile app installation, we found
that those who installed and used the mobile app indicated greater ef-
fects of perceived value on WOM (B diff = .370, p < .05), of trust in the
future on WOM (B diff = —0.779, p < .05) and of well-being on WOM (B
diff = 0.297, p < .05). The effect of perceived value on well-being was
greater for the group that did not install the app (f diff = —0.292, p <
.000).

The second part of the MGA, which was related to media trust,
showed one difference regarding trust in government media, two dif-
ferences regarding trust in mass media and three differences regarding
trust in alternative media (see Table 5). First, only the effect of the
perceived value effect on well-being was greater for those with low
levels of trust in government media (B diff = —0.150, p < .05). In this
group, we found a greater effect of perceived value on well-being (p diff
= —.135, p < .05) and a weaker effect of trust in government media on
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Table 5

Multi-group comparison test results.

Health

Trust in Government

Trust in Media

Various Moderators

Feelings

Friend/Family Covid-
19 Symptoms

Personal Covid-19

Symptoms

Heterodox
scientists

Gov.

Gov.

Social YouTube

Alternative

Gov. Mass

Mobile
App

Age

Gender

during Covid

Council

Media Efficiency

Media

ns.

ns.

ns.

ns. sig.

sig. ns. ns. ns.

ns.

ns.

ns.

ns.

ns.

Intrusiveness - >

Perceived Value
Perceived Value - > Trust

ns.

ns.

ns.

ns.

ns.

sig.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

in Government
Perceived Value - > Trust

ns.

ns.

ns.

sig.

ns.

ns.

ns.

sig.

ns.

ns.

ns.

ns.

sig.

ns.

in the Future
Perceived Value - > Well-

ns.

sig.

ns.

ns.

sig.

sig.

ns.

sig.

sig.

sig.

sig.

sig.

ns.

being
Perceived Value - > Word

ns.

sig.

ns.

ns.

ns.

ns.

ns.

sig.

ns.

ns.

ns.

sig.

ns.

sig.

of Mouth
Privacy - > Perceived

sig.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

sig.

ns.

ns.

ns.

ns.

sig.

Value
Risk - > Perceived Value

sig.
ns.

sig.

ns.

ns.

ns.

ns.

sig. ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns. ns.

sig.

ns.

ns.

ns.

ns.

ns.

ns.

sig.
sig.

ns.

Status - > Perceived Value
Trust in Government - >

sig. ns.

ns.

ns.

ns.

ns.

sig.

ns.

sig.

ns.

ns. ns.

Word of Mouth
Trust in the Future - >

ns.

ns.

ns.

ns.

sig.

ns.

sig.

ns.

ns.

ns.

sig.

ns.

ns.

Word of Mouth

Utility - > Perceived Value

Well-being - > Word of

ns.

sig.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

ns.

sig.

ns.

ns.

ns.

sig.

ns.

ns.

Mouth
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WOM (B diff = 0.264, p < .05). Second, the group with high levels of
trust in alternative media showed a greater effect of intrusiveness on
perceived value (y diff = —.241, p < .05) and of perceived value on well-
being (B diff = 0.072, p < .05). However, for the group with low levels of
trust, we observed a greater effect of privacy on perceived value (y diff
=.126,p < .05).

Regarding social media behaviour as moderators, such as YouTube
use, we observed a difference as well: low levels of use were related to
the effect of risk on perceived value (y diff = 0.290, p < .05). For those
with low levels of social media use, we found greater effects of perceived
value on trust in the future (p diff = —0.077, p < .05), of trust in the
government on WOM (B diff = —0.181, p < .05) and of trust in the future
on WOM (p diff = —0.371, p < .05). Those with high levels of social
media use showed greater effects of perceived value on WOM (B diff =
0.368, p < .05) and of well-being on WOM (p diff = 0.189, p < .05).

Regarding trust, we tested the moderating effects of (1) the efficiency
of government action against COVID-19, (2) trust in the government
council and (3) trust in heterodox (nonconforming) scientists (see
Table 4). We found few differences regarding trust in the government
council and trust in heterodox scientists; only the moderator of a low
level of trust in the government council showed a greater effect of
perceived value on well-being (p diff = —0.069, p < .05), whereas a high
level of trust in heterodox scientists showed greater effects of intru-
siveness on perceived value (y diff = —0.167, p < .05) and of perceived
value on trust in the future (p diff = 0.069, p < .05). In addition, the
group evaluating the French government’s action against COVID-19 as
efficient noted greater effects of status on perceived value (y diff =
—0.085, p < .05) and of perceived value on trust in government (p diff =
—0.196, p < .05). Conversely, those who evaluated the French govern-
ment’s actions as inefficient indicated greater effects of perceived value
on well-being ( diff = —0.102, p < .05) and of trust in the future on
WOM (B diff = 0.304, p < .05).

The fourth part of our MGA focused on health factors. We tested the
moderating effects of having experienced COVID-19 symptoms oneself,
of having friends/family experience COVID-19 symptoms and of feelings
experienced during the pandemic. For those moderating effects dealing
with COVID-19 symptoms, we divided the two groups each time by
taking yes or no responses. For the feelings experienced, we focused on
the overall measure of feeling by ‘good’ or ‘bad’ feeling using Osgood
etal.’s (1957) 10-item semantic differential scale. We formed one group
of people with scores from 1 to 5 (bad) and a second group with scores
from 6 to 10 (good). We found no effects for the moderator ‘having
experienced COVID-19 symptoms’ and two differences for the moder-
ator ‘feelings experienced during the pandemic’. Feeling good during
the pandemic led to a greater negative effect of privacy on perceived
value (y diff = —0.190, p < .05), whereas feeling bad during the
pandemic indicated a greater negative effect of risk on perceived value
(y diff = 0.186, p < .05). The moderator of whether friends/family had
experienced COVID-19 symptoms showed greater effects for the ‘non-
experience of symptoms’ group, including the effects of risk on
perceived value (y diff = .214, p < .05), of perceived value on well-being
(p diff = —0.121, p < .05) and of perceived value on WOM (p diff =
—0.402, p < .05). However, for the ‘experienced symptoms’ group, we
observed greater effects of utility on perceived value (y diff =.298, p <
.001) and of trust in government on WOM (B diff = 0.469, p < .05).
Therefore, all the effects were at least partially validated (Table 5).

5. Discussion
5.1. Theoretical contributions

In a pandemic context, the utility of a mobile tracing app is an
important benefit, and risk is an important cost. These results are in line
with previous research (Cocosila & Trabelsi, 2016; Kleijnen et al., 2007).
However, our findings highlight that people are concerned about the
risk that their personal information will be used for nonpandemic
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purposes; in the pandemic, privacy costs have a very low effect on
perceived value. Here, users (i.e., citizens) are more willing to provide
personal data to help fight the virus than they would be to disclose it in
traditional contexts, such as to private companies (Wottrich et al.,
2018). This is in line with the idea of reversibility, which leads to the
social acceptance of tracing apps (Georgieva et al., 2021). If personal
data are only used in a specific context, citizens will accept sharing their
personal information. This is in line with the research of Matt (2021) and
Wnuk et al. (2021) showing the importance of prosocial behaviours and
social benefits. Our research has considered both the risks and benefits
of studying app adoption or intent to download the tracing app, which is
in line with previous studies (e.g., Fox et al., 2021; Trang et al., 2020).
Therefore, we argue that the concept of perceived value is central to
understanding psychological meanings in the specific case of
contact-tracing apps.

Our research has three main contributions. First, we establish strong
links between perceived value and trust in government, well-being and
trust in the future. We contribute to the literature on perceived value,
here applied in the context of digital contact-tracing apps. To the best of
our knowledge, no study has been conducted on well-being and trust in
the future in the context of digital contact-tracing apps. In this context,
citizens want the pandemic to end and return to life before the pandemic
started. Theoretically, this completely new finding shows how a tool
such as a mobile app can significantly reassure people. In our study, we
call the combination of these three variables ‘psychological reassur-
ance’, which is linked to ‘thinking about the future’. If citizens trust their
government, perceive themselves to be in good physical and mental
health and are optimists regarding the future, they will be reassured. The
government is essential during a crisis because politicians take measures
that impact the overall population, so they must be able to develop trust
(Hamm et al., 2019), which relies on politicians’ capacity to divulgate
accurate information (Rowe et al., 2020) and not to be contradictory
(Touzani et al., 2021). The less a society trusts its government, the less
successful government-led approaches will be and the less the citizens
will be reassured. In the context of contact-tracing apps, if citizens
perceive benefits from governmental surveillance technologies (Nam,
2018) and if they perceive the legitimacy of the government (Bradshaw
etal., 2021), the app could be accepted (Altmann et al., 2020; Thompson
et al., 2020). Our study demonstrates that the perceived value of the app
positively affects trust in government, even if privacy exists. This means
that people will be in a good mental state when the government develops
(or tries to develop) tools that have the objective of ‘flattening the
curve’.

Well-being is associated with quality of life, happiness and a sense of
self-esteem (Diener et al., 2010). During the COVID-19 crisis, well-being
was affected because of lockdowns, anxiety, deaths and physical dis-
tance from family and friends (Xu et al., 2021). Our study shows a
positive impact of perceived value on well-being. This means that the
app has the potential to develop the psychological perception of ‘the
return of normality’. In addition, in the context of the contact-tracing
app, the notion of time has been explored by two longitudinal studies
(Fox et al., 2021; Wnuk et al., 2021); these studies highlight that the
acceptance of an app or trust (over the time) in digital contact-tracing
apps will vary based on the situation (i.e., lockdown, early period of
crisis, mandated approach by governments, return to normalcy, etc.).
Our results show that app perceived value positively affect trust in the
future and can help people develop a form of optimism regarding when
the crisis will end. The strong link between the perceived value of the
app and three variables related to psychological reassurance is a good
thing (from a human point of view) because people, even if the crisis is
long and trying, have good intentions and hope for the future. From a
theoretical point of view, this means that the implementation of a tool
developed by the government during a crisis—when it is recognised as a
solution to help citizens—is appreciated. In our study, the MGA analysis
shows that psychological reassurance not only exists for people who
have downloaded the app, but also for people who did not. This is an
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interesting theoretical contribution. Therefore, the originality of the
present study consists of showing the reassurance effect of a mobile app
in a pandemic context. Indeed, even though most people do not have the
StopCovid app installed, the results show that people are greatly reas-
sured by the launch of the mobile app. The indirect information given by
the government to the people is that ‘we are doing something to fight the
pandemic’. This information seems to be enough to reassure people. This
idea of psychological reassurance could be used in research on decision
making or technology adoption when governments take action in spe-
cific contexts (natural disaster, epidemics, war, attacks, etc.). If the
service/tool/actions provided by the government are not used or
applied, this could lead to misinterpretation that people do not like or
are rejecting it. However, this also could lead to an interpretation that
suggests that people have in mind the actions taken by their politicians
and are experiencing a psychological reassurance effect.

Second, we used the MGA to compare our variables on two groups of
French citizens and analyse the impact of various moderators. First,
those who installed the mobile app expressed stronger links regarding
WOM. In this group, perceived value, trust in the future and well-being
strongly affect WOM, such that people who use the StopCovid app are
more likely to encourage their friends and families to use it. This result is
in line with Lockey et al. (2021), who show that, depending on de-
mographics, the rate of adoption will change. People have different
behaviours, and it is important to consider all people when an app is
designed because doing so will influence perceived value, psychological
meanings or intention to recommend the app. Second—and not sur-
prisingly—those who rate the government’s virus-fighting efficiency as
high show stronger effects of status on perceived value and, in turn, of
perceived value on trust in the government. In contrast, those who give
the government a low efficiency rating show stronger effects of
perceived value on well-being and of trust in the future on WOM. That is,
for the former group, the StopCovid app reinforces status and trust in the
government, whereas for the latter group, it fosters well-being and
WOM. Third, our study shows that those whose friends/families have
experienced COVID-19 symptoms show a greater effect of utility on
perceived value and trust in the government on WOM, whereas those
whose friends/families have not experienced COVID-19 symptoms are
more oriented to well-being and concerned by the risks of using the
StopCovid app. This is in line with studies on prosocialism (Trang et al.,
2020; Wnuk et al., 2021) and disease concerns (Chan & Sagib, 2021).
During a crisis, the social view predominates individual behaviours.
People tend to be more social by bypassing their individual needs for the
well-being of society and think ‘We’ instead of ‘T".

Third, our results show that psychological reassurance is an impor-
tant factor in influencing WOM. By projecting into the future, people can
potentially diffuse their perceptions to other people, leading to a more
social view. During a crisis, there are discussions, fake news, critics and
conspiracy theories against actions taken by governments, which can
lead to disproportional privacy concerns (Visentin et al., 2021). In our
study, we show that privacy is important to consider but will not
negatively influence the perceived value of the app. Hence, the diffusion
about the benefits of the app, especially psychological reassurance,
would be expected, even if the app has been downloaded (or not).

5.2. Practical contributions

The StopCovid app, which was launched after the first wave of the
virus, was considered less appealing than its second version, TousAnti-
Covid' (2.5 million downloads of StopCovid vs. 10 million downloads of
TousAntiCovid). However, even the second version of the app has ach-
ieved limited success. Based on our results, we argue that the success of
this type of mobile app depends on its usefulness and risks. It is essential
to be transparent about the privacy, usage of the data and source code

! English translation: ‘All Against Covid’.



F. Kurtaliqi et al.

used. Therefore, governments should demonstrate the app’s usefulness
more clearly and reassure people regarding any risks by reinforcing
security or reversibility (Georgieva et al., 2021). Furthermore, we sug-
gest that one way to increase the number of downloads is to commu-
nicate how the app will help people fight the virus and look forward to a
better future. With this type of communication, which is both individual
and social, the government can attempt to develop a meaning of pro-
socialism, contributing to a better life and ‘taking care of others’. Finally,
the current study highlights the fact that in a pandemic context, it is
crucial to reassure people through concrete actions, such as the launch
of the StopCovid app. Indeed, people will not focus on the efficiency of
the mobile app, but rather, they will look at the fact that the government
is doing its best to stop the pandemic. We should add that the rate of app
downloads is crucial but not essential. It is true that a contact-tracing app
helps ease the pandemic (Ferretti et al., 2020). However, reassuring
people is a good starting point for the government, and the low adoption
rate should not be interpreted binarily as a failure. Reluctance can exist
at the beginning and over time (and different situations) should
diminish, with increasing downloads if people perceive that the app is
valuable for them.

5.3. Limitations and implications for research

We conducted the current study during the first wave of the COVID-
19 pandemic, when the virus was not as well-known as at the beginning

Appendix 1

Multi-group comparison test results (general factors).
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of 2021. We did not consider people’s levels of fear because we were not
comparing the two periods. Therefore, our results reflect a sample in
which a large number of people had not yet installed the app, so its
perceived value could be specific to that period. Further research should
investigate whether the evolution of the virus has moderated percep-
tions of the app’s value and, more specifically, whether it can still
positively affect trust in the future, trust in the government and well-
being. We could also extend our research by investigating the impact
of vaccination campaigns on the reassurance effect. Because the vaccine
could affect health, the results could be quite different on the reassur-
ance effect. Our work shows that in health contexts, people are less
concerned with privacy; it would be interesting to know whether it is the
context or the government source of the app that better explains this lack
of concern.

6. Conclusion

Our study investigates the role of a government-issued mobile
tracing app in a pandemic context. The results show that this kind of tool
can help reassure people by giving them hope, building their trust in the
government and making them feel that the government is doing its best
to end the pandemic. In a context in which some groups have lost faith in
the government, our results show that mobile apps, such as StopCovid,
can help people regain their trust in the government and in the future.

General Factors

Gender (Female vs. Male)

Age (18/54 vs. 55+)

Installation of StopCovid Mobile App

B B p diff  p-value Sig p18/ B Bdiff  p-value Sig pYes pNo p diff  p-value Sig
Female Male diff 54 55+ diff diff

Intrusiveness - > Perceived -.162 -.079 -.083 .156 No -.106 -.098 -.007 461 No -.011 -115 .103 .196 No
Value

Perceived Value - > Trust in .866 .872 -.006 415 No .869 .864 .005 437 No .816 .853 -.037 .240 No
Government

Perceived Value - > Trust in .848 .880 -.032 134 No .840 .903 -.063 .007 Yes .740 .855 -115 .091 No
the Future

Perceived Value - > Well- .759 .815 -.056 .057 No 759 .831 -.072 .020 Yes 494 .786 -.292 .000 Yes
being

Perceived Value - > Word of 518 275 .243 .049 Yes .485 .276 .209 .076 No 714 .344 .370 .038 Yes
Mouth

Privacy - > Perceived Value -.007 -.158 151 .031 Yes -123 -.032 -.091 128 No -277  -.069 -208 .082 No

Risk - > Perceived Value -.273 -.281 .008 463 No -.222 -.409 .187 .061 No -183  -290 .107 .283 No

Status - > Perceived Value .219 .235 -.017 411 No .268 122 .146 .049 Yes 313 211 .102 .300 No

Trust in Government - > .046 123 -.077 .305 No -.062 .301 -.363 .005 Yes 177 .078 .099 433 No
Word of Mouth

Trust in the Future - > Word 151 .128 .023 453 No .183 .098 .086 .310 No -.540 .239 -779  .007 Yes
of Mouth

Utility - > Perceived Value .396 314 .082 197 No .360 .383 -.023 407 No 434 .367 .067 439 No

Well-being - > Word of .281 467 -186  .063 No 378 .343 .034 .380 No 632 .335 .297 .028 Yes
Mouth
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Appendix 2

Multi-group comparison test results (media trust).

Trust in Media

Government Mass Alternative
Media Media Media
p High f Low p diff p-value  Sig i} i p diff  p-value  Sig i} i} p diff p-value  Sig
diff High Low diff High Low diff
Intrusiveness - > -125 -101 -.025 .384 No -.086 -115  .029 .351 No -.272 -.031 -241  .008 Yes
Perceived Value
Perceived Value - > .844 .832 .013 .353 No .834 .854 -.020 .324 No .893 .855 .039 .094 No
Trust in
Government
Perceived Value - > .822 .842 -.019 .294 No .813 .864 -.051 .078 No .874 .859 .015 .310 No
Trust in the
Future
Perceived Value - > .658 .809 -.150 .001 Yes .674 .809 -.135 .002 Yes .836 764 .072 .022 Yes
Well-being
Perceived Value - > .473 374 .099 .256 No .306 439 -133  .176 No .382 .399 -016  .441 No
Word of Mouth
Privacy - > -.153 -.073 -.080 .162 No -.109 -.087 -.022 404 No -.013 -.138 126 .032 Yes
Perceived Value
Risk - > Perceived -.190 -.292 .102 .210 No -.368 -236  -131 137 No -.252 -274 022 448 No
Value
Status - > Perceived  .256 .209 .047 .325 No 216 .233 -017  .431 No .264 213 .050 .301 No
Value
Trust in .040 .030 .011 473 No 247 -017  .264 .035 Yes .254 .036 218 .089 No
Government - >
Word of Mouth
Trust in the Future -  .074 .191 -117 .237 No .169 112 .056 .348 No .058 197 -139  .183 No
> Word of Mouth
Utility - > Perceived  .363 .385 -.022 409 No 275 .398 -124 115 No .249 412 -163  .084 No
Value
Well-being - > 432 371 .061 .323 No .297 439 -142 109 No .310 .354 -.043  .372 No

Word of Mouth

Appendix 3

Multi-group comparison test results (Social Media Behaviors).

Social Media Behaviors

Social Media Usage YouTube Usage

p High p Low p diff p-value diff Sig p High f Low p diff p-value diff Sig
Intrusiveness - > Perceived Value -118 .008 -126 136 No -.128 -.040 -.088 173 No
Perceived Value - > Trust in Government .861 .899 -.038 134 No .887 .869 .018 274 No
Perceived Value - > Trust in the Future .853 930 -.077 .017 Yes .860 .860 .001 494 No
Perceived Value - > Well-being .784 794 -.010 .386 No .812 .766 .047 139 No
Perceived Value - > Word of Mouth 442 .074 .368 .003 Yes 430 .359 .071 .343 No
Privacy - > Perceived Value -.091 -.207 116 .107 No -.109 -.044 -.065 .238 No
Risk - > Perceived Value -.250 -.384 134 154 No -.190 -.480 .290 .012 Yes
Status - > Perceived Value .244 271 -.027 .408 No .260 151 .109 125 No
Trust in Government - > Word of Mouth .052 .233 -.181 .003 Yes .050 .072 -.022 450 No
Trust in the Future - > Word of Mouth 117 .488 -.371 .003 Yes .082 .210 -.128 .255 No
Utility - > Perceived Value .361 244 116 .181 No .386 .320 .066 .251 No
Well-being - > Word of Mouth .384 .196 .189 .003 Yes 423 .359 .064 .307 No
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Appendix 4

Multi-group comparison test results (Government Trust).

Trust in Government

Efficiency of Government Action Against Government Council Heterodox Scientists
COVID-19
B B p diff  p-value Sig p p p diff  p-value Sig p [} p diff  p-value Sig
Low High diff High Low diff High Low diff
Intrusiveness - > Perceived -135 -.066 -.069 .193 No -.108 -.089 -.018  .416 No -.199 -.032 -167  .018 Yes
Value
Perceived Value - > Trust in .808 .894 -.085 .004 Yes .858 .824 .034 177 No .869 .868 .000 495 No
Government
Perceived Value - > Trust in .845 .832 .012 .369 No .859 .820 .039 133 No 904 .835 .069 .008 Yes
the Future
Perceived Value - > Well- .801 .698 .102 .008 Yes .727 797 -069  .049 Yes .817 773 .043 113 No
being
Perceived Value - > Word of .365 421 -.057 .366 No 461 .376 .084 .284 No 416 .383 .033 426 No
Mouth
Privacy - > Perceived Value -.098 -134 .036 .320 No -.142 -.078 -064 215 No -.030 -.138 .108 .071 No
Risk - > Perceived Value -.272 -.242 -.031 404 No -.222 -.304 .082 .231 No -.256 -.285 .029 402 No
Status - > Perceived Value 133 .329 -.196 .017 Yes .262 187 .075 221 No .288 .182 .106 121 No
Trust in Government - > Word ~ -.039 194 -.233 .100 No .109 -.077 .185 111 No .064 123 -059  .353 No
of Mouth
Trust in the Future - > Word of .288 -.017 .304 .026 Yes .054 212 -.158 .170 No .184 114 .070 .335 No
Mouth
Utility - > Perceived Value 423 .322 .101 154 No .364 .380 -016  .434 No .284 421 -138  .085 No
Well-being - > Word of Mouth ~ .344 426 -.082  .284 No .381 454 -072  .293 No 324 .373 -.048  .350 No
Appendix 5

Multi-group comparison test results (Health).

Health
Personal Friends/Family ~ Feelings
Experience of Experience of during
Covid-19 Covid-19 Pandemic
Symptoms Symptoms
B Yes B No B diff p- Sig pYes PBNo pdiff p- Sig B B pdiff p- Sig
value value Good  Bad value
diff diff diff
Intrusiveness - -.234 -.105 -129 .209 No .019 -136  .155 .065 No -.083 -132  .048 .269 No
> Perceived
Value
Perceived Value .897 .865 .032 271 No .832 .879 -.048 115 No .863 .878 -.015 .296 No
- > Trust in
Government
Perceived Value .823 .871 -.048 .263 No .823 .876 -.053 .091 No .873 .857 .015 .303 No
- > Trust in
the Future
Perceived Value 781 .788 -.007 468 No .695 .816 -121 .006 Yes .766 .817 -.051 .064 No
- > Well-being
Perceived Value .259 412 -153 .269 No 129 531 -402  .004 Yes  .413 .381 .033 414 No
- > Word of
Mouth
Privacy - > -.225 -.080 -.146 .165 No -165 -078 -087 .199 No -197 -008 -190 .007 Yes
Perceived
Value
Risk - > -.129 -.287 159 .203 No -126 -339 .214 .049 Yes -.180 -365 .186 .049 Yes
Perceived
Value
Status - > .146 234 -.088 .289 No .200 .239 -039  .340 No .276 .184 .091 151 No
Perceived
Value
Trust in .206 .080 126 .399 No  .423 -.046  .469 .007 Yes  .069 110 -041  .379 No
Government -
> Word of
Mouth

(continued on next page)
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(continued)
Health
Personal Friends/Family  Feelings
Experience of Experience of during
Covid-19 Covid-19 Pandemic
Symptoms Symptoms
B Yes p No p diff p- Sig  pYes BNo p diff p- Sig B B p diff  p- Sig
value value Good Bad value
diff diff diff
Trust in the .159 .150 .009 476 No .118 135 -017  .433 No .189 .059 .130 211 No
Future - >
Word of
Mouth
Utility - > .308 .360 -.052 .368 No 577 279 .298 .001 Yes  .352 .355 -.002  .498 No
Perceived
Value
Well-being - > .367 .350 .017 416 No 331 .369 -.038  .409 No .335 428 -.093  .249 No
Word of
Mouth
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