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Abstract

Since the beginning of the COVID-19 pandemic, contact tracing apps have been
used as a means to curb the spread of the virus worldwide. If well adopted, these
apps can aid in subduing the spread of the virus. However, the introduced contact
tracing app needs to be accepted and adopted by the majority of the public in order
for it to be beneficial. The Danish government has made available a local contact
tracing app, SmitteStop, on June 18th, 2020. The new app has been actively
advertised by governmental institutions, such as the Danish Health Authority, in
order to establish a base of active users. It is becoming critically important to
understand factors influencing people’s decision to download a contact tracing app
in a setting of a pandemic. This knowledge will improve the efficiency of
government communication strategies to convey the benefits of contact tracing
apps. The research model has been developed based on The Theory of Planned
Behaviour (TPB) to better understand the adoption of contact tracing apps. TPB
was extended, and two new constructs of perceived privacy risk and trust in the
government have been added to the model. In order to validate the model, an online
questionnaire was applied, and a total of 372 valid responses were obtained.
However, contrary to what was expected, only one of the added constructs,
perceived privacy risk, directly affected intentions to use SmitteStopp app. Finally,
the study discusses the findings and makes several suggestions for future research.

Keywords: COVID-19, Theory of Planned Behaviour, adoption of contact tracing

apps, communication strategies
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1.Introduction

The COVID-19 pandemic has emerged from a new type of virus causing a highly
contagious respiratory infection. On March 11 2020 WHO (World Health Organization)
declared COVID-19 a pandemic (AJMC, 2021). The virus has successfully spread worldwide
while negatively impacting economies and causing countries to slip into recession. The
governments' and global public health agencies' responses have been fragmented. Some
countries implemented policies to stop the spread of the virus. Others attempted to suppress
and contain the spread, and finally, some attempted to build herd immunity (Elkhodr et al.,
2021).

Global and national health authorities relied on mitigation measures based on testing,
tracing, isolation, and quarantine (Salathe et al., 2020). Therefore, there were high expectations
for contact tracing apps (CTA) to enhance conventional mitigation measures (Von Wyl et al.,
2021). Contact tracing is a process that allows the prevention of onward transmission of the
virus by identifying and managing people who have been exposed. New technologies allow the
creation of tracing apps that trace the user's encounters with other app users, making contact
tracing more efficient and less labour intensive. As people simply need to download an app
onto their mobile device (Elkhodr et al., 2021). Some studies have stated that the rationale for
using the CTAs is based on modelling studies that suggest that CTAs alone can stop the spread
of the virus (Anglemyer et al., 2020; Ferretti et al., 2020). CTAs lead to a faster notification of
contacts exposed to the infected person. As the CTAs track the encounters with other people
and can identify all the encounters a person had. However, the studies also specified that for
the CTAs to be effective, a considerate proportion of the population must use the app.
According to some researchers, at least 60% of the population or more should adopt the app
(Von Wyl et al., 2021).

While 60 % of the population might seem like an unachievable goal, some governments
have successfully implemented contact tracing technology in one form or another. Countries
like China and Singapore were able to reopen soon after the lockdown due to the successful
implementation of contact tracing measures for public health monitoring. China achieved it by
utilizing the national e-wallet application, which linked the digital footprints of a person based

on the purchases completed. In Singapore, a smartphone application monitored the person's
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contact tracing and location check-in/check-out systems (Ngan & Kelmenson, 2020). However,
big data analytics has also granted governments and private corporations’ opportunity to collect
various types of data. Such as real-time location, credit card history, and geofencing technology,
track the movement of the spread of the virus by tracing a person's activities (Ngan &
Kelmenson, 2020). As a result, this caused some scholars to raise concerns over the risk of
erosion of privacy due to the application of new technologies by public authorities (Goold,
2010; Monahan, 2006). Accordingly, the topic of privacy has become significantly popular
among researchers. Conversely, the findings produced contradictory results. While in some
studies, privacy decision-making was a rational process of weighing benefits and losses, in

other studies, this process was irrational (Sharma et al., 2020).

Despite the growing interest in digital tracing apps, individuals are rarely asked about
their views and perceptions on the matter of CTAs (Suh & Li, 2021). To date, few studies
explore citizens' intention to use CTASs in a setting of an ongoing pandemic (Lin et al., 2021;
O’Callaghan et al., 2021). Therefore, this master thesis aims to fill this gap in research by
exploring individuals’ intentions to use CTAs. The study focuses on Denmark and the Danish
population’s intention to adopt the SmitteStop app at the pandemic's beginning. When referring
to the Danish population or locals, this paper focuses on all the residents—people from other
countries currently living, working, or studying in Denmark and Danish nationals. SmitteStop
is a Danish alternative to a CTA. It has been developed by the Danish Ministry of Health in
partnership with the Danish Health Authority, the Danish Patient Safety Authority, the Danish
Agency for Digitization and Netcompany (smitte|stop, 2021). The app became available to the
Danish public on June 18th, 2020 (Post, 2020). The latest data available dates to February 2021.
It states that the app has been downloaded close to 2.2 million times since its launch (Brandt,
2021). However, the stated number of 2.2 million is not indicative of the actual number of users
of the app. The cited number includes cases where the app was downloaded more than once
and did not indicate if the app was activated and used after the download. This signifies that
the actual number may be smaller (Ostergaard & Frokjar, 2020). Therefore, with the currently
available data, it is impossible to state precisely how many people in Denmark actively used
the app at the beginning of the pandemic. Instead, only an approximate indication of the app
use is available. Additionally, a professor at Roskilde University stated that for the app to truly
make a difference, at least 3,4 million people should download and use it (Ostergaard &
Frokjeaer, 2020). The key motivation of this study is to bring a new perspective and explore the

Danish populations' intentions to adopt the SmitteStop app at the beginning of a pandemic as
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a measure to curb the infection rates. This could serve as a guide in future implementations of
the CTAs in a setting of an outbreak of a potential pandemic. The findings of the study will
provide insight to the government and assist in formulating communication strategies and

policies for future adoption of contact tracing apps in Denmark.

Additionally, as crises increasingly are becoming more critical social and political factors.
They pose threats to security, health, and psychological stability. Therefore, communication is
viewed as a tool for achieving goals, solving problems, influencing people, and coordinating
actions. The outputs or outcomes of communication behaviours and processes focus on
functional methods (Sellnow et al., 2013). Therefore, communication has become the primary
means by which public health officials can influence public behaviour to mitigate the spread
of infectious diseases. Accordingly, the importance of using a CTA during a crisis needs to be
communicated to the population. In order to successfully communicate the message, it needs

to be explained or framed in a specific way for the audience to perceive it (Sellnow et al., 2013).

Therefore, this research proposes building on existing studies and contributing to the
debates on how to effectively communicate during an ongoing crisis. Through the lens of crisis
communication framing theory, the study develops further knowledge of factors influencing
the public intention to use CTAs. In order to accomplish that, the study adopts the Theory of
Planned Behaviour (TPB), which serves as a framework for gaining knowledge about the
intention to use the CTA (Ajzen, 1991). The TPB has been extensively applied within the
studies of health domain (Armitage & Conner, 2001), as unlike other behavioural theories, it
implies that the desired behaviour depends on both motivation (intention), as well as the ability
(perceived behavioural control) (Ajzen, 1991). Nevertheless, the simplicity of the model has
also received some criticism. A certain sceptical view was developed towards its sufficiency
as a complete theory in predicting human behaviour (Conner & Armitage, 1998; Sparks &
Shepherd, 1992). Taking into account the aforementioned criticism, this study has tested two
additional constructs derived from the comprehensive literature review (Conner & Armitage,
1998). The added measures of perceived privacy risk and trust in the government have been
previously empirically tested by researchers (Altmann et al., 2020; Duan & Deng, 2020; Yang
et al., 2012). It was discovered that high perceived privacy risk reduced acceptance of new
technology (Duan & Deng, 2020; Yang et al., 2012; Kokkoris & Kamleitner, 2020), and low
trust in the government influenced the acceptance of certain CTAs (Altmann et al., 2020; Moon,
2020).

Classification: Public



Furthermore, the study tests the overall efficacy of the TPB model, by exploring the
relevance of including two more constructs to the original framework. TPB can serve as a great
tool to design future communication strategies in order to reinforce the adoption of healthy
behaviours (Francis et al., 2004). The study's findings will contribute to the field of crisis
communication by providing observations and interventions that could improve
communications strategies when addressing the population. Respectively, this will grant the
governmental institutions opportunity to formulate communication strategies and policies for
promoting the adoption of CTAs for future epidemic control and better emergency
management in Denmark. As the study builds on the TPB model and further extends it, the
findings contribute to improving the predictive power of TPB. The study achieves this by
applying a cross-sectional study design, studying a sample at the time of the ongoing Covid-
19 pandemic. The survey data was collected through the social media tools in a time frame
between 27th of April and 17th of June 2021. The data set contains 382 responses.

1.1. Aim And Research Questions

The study aims to explore the intentions to use the SmitteStop CTA in a diverse sample of
the Danish population. Specifically, the paper focuses on identifying parameters that affect the
nationwide adoption of the SmitteStop app by exploring the extent to which various constructs
affect the intentions to use the app. This is realised by investigating the relationships between
variables. In line with the post-positivism tradition, the theory is applied deductively as a
prediction of expected findings in regards to how variables relate to each other (Leavy, 2017).
Through the application of the TPB model, the study aims to test the overall efficacy of the
TPB by further exploring relevance of including two more constructs to the original framework.
Subsequently, hypotheses are developed and guided by existing theory and literature (Van de
Ven, 2007). In terms of theory, this will further build the understanding and applicability of the
model and test the extended model and how well it explains the variance. This knowledge will
also contribute to a better understanding in terms of practical implications. As identifying
potential reasons behind the low uptake of CTA by the Danish public.

The stated discussion leads to identify the following research question:

RQ: To what extent does the revised model of TPB measures the intention to use the
SmitteStop CTA in Denmark?
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In addition to testing the theoretical (hypotheses) and practical implications, the study
aims to further contribute to a complex understanding of public attitudes towards the CTAs.
As a result, the findings will improve the future implementations of CTAs in the context of a
health crisis. Especially as a measure to curb the spread of the virus at the beginning of the
pandemic. The study further aims to contribute new knowledge to the strategic communication
field. More specifically, crisis communication by providing interventions to be applied in the

framing theory to increase the uptake of the CTAs by the public during a developing crisis.

1.2. Relevance To Strategic Communication

The essence of strategic communication can be defined as “communicating purposefully
to advance its mission” (Hallahan et al., 2007, p. 4). Therefore, this thesis embarks on exploring
intentions to adopt the COVID-19 digital CTA in Denmark to learn which parameters have the
most significant influence on CTA use. This insight will allow to tailor the communication to
reinforce influential parameters for the governments to apply various crises management
practices (Sellnow et al., 2013). In public relations, issues management is a dominant paradigm,
which it includes “the identification, monitoring, and analysis of trends in key publics” (Heath
& Gay, 1997, p. 6). Therefore, it argues the importance of identifying and analysing the public’s

perceptions.

Increasingly, crises are important social, economic and political forces, that unlike any
other phenomenon, create change in societies much quicker. As much as these forces have the
potential to harm, they also bring constructive change. A crisis can reshape institutions and
drastically influence widely held beliefs (Sellnow et al., 2013). It is increasingly important to
gain knowledge of the public's intentions to adopt the SmitteStop app during the ongoing crisis
to explore the relationships among constructs and how they affect the intention. Therefore, the
investigation of the extended TPB provides knowledge about which determinants have a
stronger influence on the intention to use the CTA. Based on that knowledge, according to the
TPB, the interventions can be designed to influence and change health related behaviour
through the framing theory of crisis communication. The framing theory is applied as a lens
through which the problem is observed. The theory distinguishes two different dimensions:
disciplinary (psychological and sociological) and explanatory models (applicability models vs

other effects models). The research is built on an explanatory model which studies how frames
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apply substantial influence on citizens attitudes, beliefs and behaviours (Tewksbury &
Scheufele, 2009). In communication research framing theory is studied through two main
approaches: as dependent variable (how frames are established) and independent variable (how
framing effects an audience). This study is guided by the independent variable with the belief
that to frame something means to select an aspect of perceived reality and highlight it in the
communication method in order to promote a specific behaviour (Tewksbury & Scheufele,
2009).

Thereby, this knowledge is particularly important for communication in crisis
communication in health context at times of crisis like a global pandemic, where
communication strategies employed must reach the majority of the public and therefore
influence public behaviour. Hence, it can serve to improve future crisis communication

strategies.

1.3.Demarcation

The study explores the intentions to use the SmitteStop CTA through a sample of the
Danish population. It is conducted during the ongoing pandemic of COVID -19 and includes
all residents of Denmark despite their nationality in order to study which parameters affect the
nationwide adoption of the SmitteStop app. Therefore, it does not comprehensively analyse
national culture and extensive research of differences among Danish and non-Danish citizens.
Instead, the study centres on the intention of using a CTA and which constructs have the
strongest influence on the intention among all residents of Denmark. It further intends to
contribute to a more profound understanding of public attitudes about CTAs by examining
theoretical (hypotheses) and practical implications. This knowledge is particularly important
for crisis communication where communication strategies employed must reach the majority
of the public and influence public behaviour. Additionally, it is worth noting that while the
study takes into account respondents’ perception of privacy risk, the emphasis does not lie on
the extensive analysis of risks of data surveillance, the efficacy of use of CTAs or the threat of
surveillance. The intention of the research paper lies within studying intentions to use the CTA
and the factors that influence it. In contrast, the analysis of risks of data surveillance would

focus beyond the perceived privacy risks by an individual.

10
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The research applied a cross-sectional study design with a nonprobability sampling
approach to data collection. The data was collected through social media platforms like
Facebook and Linkedin. The data was collected through an online survey in a time frame from
the 27th of April until the 17th of June 2021. The target population for this research are people
residing in Denmark, which includes both Danes and expats. The reasoning behind including
Danes and foreigners refers back to the study objectives. The study is conducted in a setting of
an ongoing pandemic, during which the government encourages the use of CTAs. In order to
tailor the communication strategies, the governmental institutions require to obtain knowledge
about which determinants have a stronger influence on the intention to use the CTA.
Furthermore, the study is focused on the intentions to use the CTAs at the start of the pandemic
as a preventative measure and does not delve into the study of intentions during a prolonged
crisis. As during a longer period of time, intentions to use CTAs may be influenced by other

factors.

11
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2. Literature Review and Theoretical

Framework

The chapter aims to provide an overview of the theoretical framework guiding this research,
introduce to the concept of TPB and the new constructs of perceived privacy risk and trust in
the government, and the development of the hypothesis. The theoretical framework will serve
as the foundation for the research model and hypothesis formulation. Lastly, the chapter

concludes with the research model.

2.1. Previous adoptions of the Theory of Planned Behaviour

The domain of attitude theory presents a simplified approach and comprehensive method
of predicting human behaviour. One of the most prominent theorists and psychologists Ajzen
and Fishbein (1980), stated that in order to prevent health-compromising behaviours and
correspondingly adjust governmental policies, it is necessary to uncover the reasons behind the
behaviours. Their contributions drew a clear distinction in theory between the attitude,
intention to perform the behaviour and actual behaviour. As a result, the Theory of Reasoned
Action (TRA) was established, which became one of the most widely applied models (Fishbein
& Ajzen, 1980). However, in 1988 the TRA model was extended as some inadequacies were
identified in the model by the researchers (Ajzen, 1991). The TRA model had an underlying
assumption that people have complete self-control to perform actual behaviour. However,
researchers observed that most behaviours are located somewhere amid the extremes of total
lack of control and total control over the behaviour (Ajzen, 1991; Godin et al., 1992).
Following the reasoning, to adjust the TRA model, the third determinant of perceived
behavioural control was included in the model. This resulted in a new model of Theory of
Planed Behaviour (TPB) (Sparks & Shepherd, 1992).

Thereafter, the TPB model has gained popularity among researchers and has been practiced
in various domains (Fishbein & Ajzen, 2011). It has been applied with great success in

prediction of voting intentions (Fishbein et al., 1980; Montgomery, 1989), intention to have

12
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children (Jaccard & Davidson, 1972), use of green energy and products (Dean et al., 2008;
Nuttavuthisit & Thegersen, 2017; Shalender & Sharma, 2021) and currently there is a rise of
studies related to health behaviour change (Sharma et al., 2020; Tomczyk et al., 2021; Von
Wyl et al., 2021). Various studies also indicate a link between psychological processes and
changes in behaviour related to adaptive health behaviours during a pandemic (Bish & Michie,
2010; Tomczyk et al., 2021; West et al., 2020). Most importantly, TPB is a prominent theory
within health communication research (De Bruijn, 2010; Godin et al., 1992; Rhodes et al., 2006;
Sharma et al., 2020).

Another aspect to take into consideration is the TPB's sufficiency assumption. Generally
speaking, TPB permits sufficiently accurate prediction of intentions and behaviour. As it allows
to predict behaviour from behavioural intentions and perceived behavioural control. In turn,
behavioural intentions can be predicted from attitude, subjective norms and perceived
behavioural control towards the behaviour (Ajzen, 1991). Nerveless, Conner and Armitage
(1998) stated that the constructs in TPB might not sufficiently explain people’s intentions and
behaviour. It has been commonly argued that extension of the theory by one or more predictors
will increase the amount of explained variance in the behavioural intentions or behaviour. In
earlier treatments of TRA, the choice of including additional predictors was left open (Conner
& Armitage, 1998).

Additionally, Ajzen and Fishbein (1980) have also recognized the importance of external
variables like demographics. However, they argue that the importance of external variables is
bound to fluctuate basis the situational contexts, unlike TPB constructs. Overall, Ajzen (1991,
p. 199) welcomed the inclusion of new constructs “if it can be shown that they capture a
significant proportion of the variance in intention or behaviour after the theory’s current
variables have been taken into account”. Yet, Conner and Armitage (1998) advise adopting a
sceptical perspective when integrating new variables into the framework, as it would
undermine the main benefit of the model, being its attribute of simplicity. Following this belief,
various researchers have been extending the TPB model, Kor and Mullan (2011) as well as
Norman and Cooper (2011) studied the role of past behaviour, the latter in addition inspected
habit construct and perceived autonomy support. For the sake of parsimony, the addition of
new constructs should be considered after careful deliberation (Ajzen, 2011).

As with most major theories, TPB has received criticism from some researchers (Conner

& Armitage, 1998). It is claimed that the theory is causal due to the perceived cause and effect
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relationship among constructs of attitude and intention. However, the direction of causality is
not apparent, as empirical tests applied correlational designs have only revealed that the change
in one variable led to change in another (Conner & Armitage, 1998). Ajzen and Fishbein (1980,
p. 98) have admitted that “since correlations are simply measures of association and do not
imply directionality, we could also predict a person’s attitude from his intention”. Therefore,
as pointed out by Conner and Armitage (1998) and Liska (1984), this prevents the implicit
causal assumptions of the theory from being tested. Nevertheless, TPB remains a popular
framework for researchers seeking to explore aspects of social behaviour (Fishbein & Ajzen,
2011).

2.2. An extended model of the Theory of Planned Behaviour

2.2.1. Attitude

The general assumption is that a person’s behaviour towards something (ex. action) is
determined by his attitude towards it (Ajzen & Fishbein, 1980). However, Ajzen and Fishbein
(1980) have identified two conceptualizations of attitude, attitude towards behaviour and
attitude towards object. An attitude towards a behaviour is a person's positive or negative
evaluation of performing the specified behaviour, and a person's attitude towards an object,
which is a positive or negative evaluation of that object (Ajzen & Fishbein, 1980). This
suggests that an attitude towards an object, like the CTA, could differ from the same
individual’s attitude towards using that object. Therefore, Ajzen (1991) has concluded that the
construct of attitude in the TPB model is solely related to attitude towards behaviour. Thus, the

further reference to the construct of attitude will implicitly mean attitude towards a behaviour.

Furthermore, the construct of attitude taps into the overall evaluation of the behaviour. It
consists of two interactive parts: behavioural beliefs and attitude towards the behaviour
(Francis et al., 2004). Multiple studies show that attitude has a positive effect on the intention
to perform a specific behaviour (Raygor, 2016; Shalender & Sharma, 2021; Sharma et al.,
2020). The construct of attitude is considered central to the model. Therefore, if attitude does

not predict intention, the theory will be rejected (Ajzen, 1991).

14
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Various reviews of the TPB model recognize the construct of attitude as the best predictor
of intention (Norman & Conner, 2005). Kahn (2007) has found that attitude serves as an
essential predictor of customers' adoption behaviour. Ozaki and Sevastyanova (2011) found
that attitude significantly affected the adoption of new technology in their study. On the other
hand, Hidrue et al. (2011) discovered that individuals with a positive attitude were ready to pay
extra for the product. Egbue and Long (2012) found that individuals with a positive attitude are
more inclined to become early adopters of new technology. Sharma et al. (2020) presented
empirical results that confirmed a positive influence of attitude on CTAs. Furthermore,
Coombs et al. (2010) found that 23% of the variance in intention to be explained by attitude
was the highest percentage compared to other constructs. In line with these findings, it is

hypothesized that:

H1. Attitude has a positive and significant effect on individuals’ intention to use the

contact tracing app SmitteStop

2.2.2. Subjective Norms

Subjective norms construct refers to social pressures that make the individual perform
certain behaviour (Hadadgar et al., 2016). Therefore, it is focused on a personal perspective of
social pressure to perform the intended action. It is worth noting that Ajzen and Fishbein (1980)
concept of subjective norms is far more limited than the sociological definition of ‘norms’.
Usually, ‘norms’ refer to implicit rules that guide us in society and advise us of ‘right’ and
‘wrong’ (Webster, 1975). However, in the TPB model, the subjective norms refers to the
individual's perception of what is expected of him from his significant others (Ajzen & Fishbein,
1980). The perception does not necessarily reflect reality, but the derived conclusion
constitutes an individual's subjective norms (Ajzen & Fishbein, 1980). Support for the
importance of subjective norms in the TPB has been somewhat weak (Ajzen, 1991). Subjective
norms have been frequently shown to be the weakest predictor (Bagozzi, 1992; Conner &
Armitage, 1998). However, the contradictive findings stress the importance of this construct,
since it deals with the decision-making aspect of the human nature (Holst & Iversen, 2011).
This construct is made out of two components: normative beliefs, how an individual thinks
other people would like him to behave and the corresponding positive or negative judgements
about belief (Francis et al., 2004).

15

Classification: Public



In line with the contradictive nature of the subjective norms construct, several studies
have found that social norms have a considerable influence on behavioural intention (Sharma
et al., 2020). Dai and Palvi (2009), during the study on mobile commerce adoption in USA and
China, confirmed the influence the subjective norms have on people’s intention.
Correspondingly, another study of online information privacy concerns conducted by Li (2012)
has also suggested that subjective norms influence individuals’ behavioural intention to
disclose their personal information. Other studies have found that subjective norms influenced
individuals purchasing decisions (Caperello & Kurani, 2012; Lane & Potter, 2007; Lieven et
al., 2011; Moons & De Pelsmacker, 2012), as well as among faculty staff and students, social
pressure was identified as important criteria for the decision-making process (Egbue & Long,
2012). Furthermore, through a rapid systematic review of available research papers, Megnin-
Viggars et al. (2020) identified facilitators to engage with CTAs during a pandemic, and
collective responsibility was one of the facilitators. Study participants' intentions were
influenced by collective responsibility to help reduce the spread of the virus. Which, as a result,
created social pressure to adopt a CTA (Megnin-Viggars et al., 2020). Kokkoris and Kamleitner
(2020), in their study, were able to contribute to the literature on collective responsibility, as
well as privacy literature, where they demonstrated that out of concern for other people,
individuals were more inclined to endanger their privacy. This indicates that a more prominent

social pressure obligates individuals to behave in a particular manner.

However, it is worth noting that in some studies, it has been observed that, as soon as the
social pressure decreases, most individuals will return to their original behaviour. Hence, this
factor might not have a long-lasting effect on the behaviour (Roche et al., 2010; Wang et al.,
2016). Though other researchers believe that if an individual is already inclined to behave a
certain way, then due to the social pressure, he/she is more likely to follow that behaviour (Lai
et al., 2015; Shalender & Yadav, 2018; Shalender & Sharma, 2021). Taking into account that
COVID -19 is a global pandemic and the CTAs are applied as a crisis management tool in an
attempt to curb the ongoing spread of the virus, the following is hypothesised:

H2. Subjective Norms have a positive and significant effect on individuals’ intention to

use the contact tracing app SmitteStop.

2.2.3. Perceived Behavioural Control
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In order to explain behaviours, which fall outside of an individual's control, the
Perceived Behavioural Control (PBC) construct was developed. PBC refers to a person's
perception of the ease or difficulty of performing a specific behaviour. It focuses on two aspects:
how much control a person has over the behaviour and the confidence person has in the ability
to perform the behaviour (Francis et al., 2004). In social cognition models designed to predict
health behaviours, this variable received a great deal of attention. Albert Bandura's work on
self-efficacy has had a significant influence on the notion of perceived behavioural control.
Bandura emphasized that self-efficacy is one’s belief in his capability to perform the action,
and it is not a context-free global disposition (Lange et al., 2012). Most of the knowledge about
the PBC originates from Bandura’s systematic research program. The research confirmed that
people’s behaviour is influenced by their confidence in being able to perform a specific
behaviour (Ajzen, 1991).

PBC is believed to influence both intention and behaviour. The justification for
including PBC was that it would allow the prediction of behaviours that were not completely
under volitional control. Thus, while the TRA could sufficiently predict relatively
uncomplicated behaviours (i.e. under volitional control), it was insufficient to predict
behaviour in situations where there was a constrain on the action. PBC provides information
on the potential constraints and explains why intentions do not necessarily predict the
behaviour (Armitage & Conner, 2001). Ajzen (1991, p. 188) stated: “The relative importance
of attitude, subjective norm, and perceived behavioural control in the prediction of intention is
expected to vary across behaviours and situations”. This implies that in cases with powerful
subjective norms and strong attitudes, PBC may be less accurate in predicting intentions.
Generally, individuals are more likely to carry out more achievable behaviours (Armitage &
Conner, 2001).

In recent studies, researchers have shed light on relationships between attitude,
subjective norm and PBC, where the latter is seen as a moderator of attitude in subjective norm
(Bosnjak et al., 2020). Barbera and Ajzen (2020) have observed that attitudes prediction of
intention is strengthened with greater PBC, while simultaneously weakening the importance of
subjective norms in predicting the behavioural intention. Furthermore, Burgess et al. (2013)
and (Carley et al., 2013) have discovered that individual's prior experience with the studied
behaviour results in a stronger feeling of control which positively affects the intention.
Therefore, greater perceived behavioural control results in a greater intention to perform the
behaviour (Egbue & Long, 2012; Ozaki & Sevastyanova, 2011; Shalender & Yadav, 2018).
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H3. Perceived behavioural control has a positive and significant effect on the intention

to use the SmitteStop contact tracing app

2.2.4. Behavioural Intention

Ajzen (1991) stated that behavioural intention may predict any behaviour that entails
planning. Therefore, the fundamental idea of TPB is that behaviour is guided by intentions
(Lange et al., 2012). This suggests that there is a strong relation between intentions and
behaviour, which may be affected by the degree of control over behaviour performance.
Therefore, the TPB model can be implemented with predictability and adequacy without
measuring actual behaviour (Ajzen & Fishbein, 1980; Armitage & Conner, 2001; Francis et al.,
2004). However, this does not necessarily imply that intention and behaviour are perfectly
correlated. In some instances, a measure of the behaviour is also required. Nevertheless, the
implication is that even if there is a lack of the measure of actual behaviour, the TPB model
can be applied with utmost predictability and adequacy (Ajzen & Fishbein, 1980; Conner &
Armitage, 1998; Francis et al., 2004). Thus, the construct of intention is central to the TPB, as

it captures motivational factors included in the other three predictor constructs (Ajzen, 1991).

Additionally, PBC moderates the relationship between intention and behaviour so that
intentions will predict behaviour more accurately when the PBC is high rather than low (Lange
et al.,, 2012). The significance of behavioural intentions and PBC in predicting a specific
behaviour is expected to differ across different behaviours. In cases when a person has full
control over the performance of the behaviour, intentions alone should be able to predict the
behaviour. Therefore, the inclusion of PBC should provide volitional control over declining
behaviour. Both behavioural intention and PBC can provide a significant contribution in
predicting behaviour. However, in any given application, one construct might be more
important than the other, in some cases, only one of the two predictors may be needed (Ajzen,
1991).

2.2.5. Perceived Privacy Risk

Perceived privacy refers to a person's perceptions in which external parties have limited

access to his personal information (Dinev et al., 2013). By the majority of the researcher's
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privacy is treated as a state, either implicitly or explicitly (Dinev et al., 2013). For example,
both Westin (1967) and Altman (1975) refer to the state of limited access and state of control.
Westin (1967) further defined privacy as individual's right to choose what information about
oneself should be shared with others and under which conditions. On the other hand, privacy
risk is the negative mental state that influences the perceived privacy (Chang et al., 2015). Thus,
further reference to the construct of perceived privacy risk refers to Dinev and Hart (2006)
definition as a degree to which an individual believes that potential loss will result in the release
of personal information. Therefore, individuals will not disclose personal information if they

believe it will not be well protected (Duan & Deng, 2020).

In today’s online environment, privacy concerns are constantly raised among both the
researchers and the general public. For instance, in a study of determinants of mobile payment
usage, Lee (2019) has argued that a major barrier to the acceptance of products and services
related to technologies is user's privacy concerns. Furthermore, since mobile devices are
portable and personal, it enables vendors to collect private data to an even greater extent. These
characteristics raise the user's awareness of the possibility of violating privacy and personal
information (Lee, 2019). Several studies have reported consumers’ perceived privacy risk to
reduce the acceptance and use of mobile technology (Yang et al., 2012; Lee, 2019). Other
studies have further incorporated the privacy calculus theory into the technology adoption
frameworks in an attempt to gain a better understanding of the individual’s intention to adopt
the technology in the context of information sharing. For example, in order to investigate the
adoption of the radio frequency identification technology, Muller-Seitz et al. (2009) integrated
the security concerns construct into the technology acceptance model (TAM). Kowatsch and
Maass (2012) integrated privacy calculus theory into TAM framework to investigate the
adaption of internet of Things — based services. Wang et al. (2015) and Chopdar et al. (2018)
introduced privacy risk into the UTAUT2 framework, and Lee (2019) added privacy risk to
UTAUT framework. The above-mentioned studies have demonstrated the need to adopt
privacy concern construct into frameworks of technology adoption to understand the intention
to adopt the technology by an individual. The acceptance and adoption of contact tracing apps
involve an evaluation of perceived risks of sharing personal data by an individual. Therefore,
there is a need for a comprehensive framework to better understand the users' privacy concerns
(Duan & Deng, 2020).

In recent studies, the individuals perceived privacy risk is reported to reduce the

acceptance and use of the new technology (Duan & Deng, 2020; Yang et al., 2012; Kokkoris
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& Kamleitner, 2020; Lee, 2019; Li et al., 2020; Thompson et al., 2020). Furthermore, Von Wyl
et al. (2021) have discovered that one of the reasons for the non-use of CTAs in Switzerland
was privacy concerns. Sharma et al. (2020), through their study of the adoption of digital CTAs
in Fiji, confirmed that respondents’ high privacy concerns were negatively related to the

adoption of the app. Aligned with these findings, the following hypothesis is proposed:

H4. Perceived privacy risks have a negative and significant effect on the intention to use

the SmitteStop contact tracing app.

2.2.6. Trust in the Government

Belanger and Carter (2008, p. 167) have defined the individual's trust in the government
as “perceptions regarding the integrity and ability of the agency providing the service”.
Citizens' trust in a governmental agency's capability to deliver online services is critical for a
countrywide acceptance of the CTA programmes. Before citizens endorse the new
governmental CTAs, they must trust government agencies to possess sufficient technical
resources to secure these systems. Citizens' trust will be enhanced through honest, non-
fraudulent interactions with the service providers. On the other hand, false and unfulfilled
promises will diminish the trust in the governmental agencies’ ability to provide the service
(Belanger & Carter, 2008). Within advanced democracies like the United Kingdom or the
United States of America, trust in the government is becoming an issue of significance (Hardin,
2013; Intawan & Nicholson, 2018). It can be negatively influenced by a number of various
reasons, like the manner and the extent to which the government chooses to manage the data.
It is worth noting that trust transfer theory claims that individuals’ trust in one area can
influence initial trust in another domain that has certain links to the initial domain (Stewart,
2003). This further implies that high trust in the government can positively influence the initial
trust of the new CTAs developed by the governments for tracking the spread of the virus. For
example, in their study, Lu et al. (2011) found that overall, customers’ trust in internet

payments positively influenced their trust in mobile payment services.

When people believe that the government is acting in their best interest, then they also
trust the governmental institutions to offer services appropriately. As a result this trust will also
transfer to a COVID-19 tracing app (Belanger & Carter, 2008). Several recent studies have
further observed that trust in the government influences the acceptance of certain CTAsS
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(Altmann et al., 2020; Moon, 2020; Von Wyl et al., 2021). While negative attitudes toward
COVID-19 tracing app lacked individual's trust in the government (Moon, 2020; Oldeweme et
al., 2021). Von Wyl et al. (2021), in the study of drivers for acceptance of COVID-19 CTAs,
have discovered that low trust in the government was also associated with high privacy
concerns and reasons for app non-use. Therefore, the degree to which the public trusts the
government to manage their private data has a significant influence on the public's acceptance
of government surveillance (Thompson et al., 2020). It is also worth noting that some studies
have found that trust strongly influences attitude and affects behavioural intention through the
construct of attitude (Amaro & Duarte, 2016; Ibrahim et al., 2020). However, as majorities of
studies have indicated the direct influence the construct of trust has towards the intention, the

following is hypothesised:

H5. Trust in the government has a positive and significant effect on the intention to use

the SmitteStop contact tracing app.

2.3. Behavioural Interventions Based on the Theory of Planned

Behaviour

Interventions are designed with the intent to change the behaviour. They can be directed at
one or more TPB determinants. According to Ajzen (2006) changes in the factors should result
in changes in behavioural intentions. The method for the intervention must be developed once
the beliefs for the intervention have been identified. This is achieved through the investigator’s
experience and creativity (Ajzen, 2006). TPB provides general guidelines for the interventions
but does not specify which one is most effective. The methods considered could include
persuasive communications like flyers, social media, face-to-face discussions or any other
model (Ajzen, 2006).

When identifying the target for interventions, Ajzen (2006) suggests first to inspect mean
levels of predictor variables, in case means are already fairly high, it is unlikely that any
interventions will influence the behaviour. Following, the inspection of relative weights of
predictor variables should indicate for a possible variable to target for intervention. The general
guidance is that with a greater relative weight of a specific factor, the higher the possibility that

changing it will influence the intentions (Ajzen, 2006).
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2.4. Research Model

The paper proposes a revised version of the TPB model (see Figure 1) with the addition of
two more constructs of trust in the government and perceived privacy risk. Previous research
has indicated the predictive power of these constructs in studies of behavioural intention to use
a CTAs (Duan & Deng, 2020; Yang et al., 2012; Thompson et al., 2020; Von Wyl et al., 2021).
Although generally, TPB permits sufficiently accurate prediction of intentions and behaviour,
several researchers claim that it is beneficial to extend the model (Conner & Armitage, 1998).
As the extended model should increase the amount of explained variance in the behavioural
intentions, the decision was made to add two new constructs. Even though TPB is a dominant
theoretical model, it is still important to test the predictive power of the extended model and

how well the added constructs improve the prediction of the intention.

Figure 1
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In the first construct of the model, it is hypothesised that there will be positive
significant relation between attitude and behavioural intention. This implies that the higher the
construct of attitude, the bigger the intention to perform a specific behaviour. However, if the
construct of attitude does not predict intention, the theory will be rejected, as this construct is
central to the model (Ajzen, 1991). The second hypothesis predicts that subjective norms will
have a positive significant effect on behavioural intention. The third hypothesis predicts that

PBC has a positive effect on behavioural intention. It also acts as a moderator of attitude in the
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subjective norms, where attitudes prediction of intention is strengthened with greater PBC
while simultaneously weakening the importance of subjective norms. The fourth hypothesis
predicts that perceived privacy risk has a negative effect on behavioural intention. This entails
that a higher perceived privacy risk will negatively influence the intention to perform the
behaviour. Finally, the fifth hypothesis states that construct of the trust in the government will

positively affect behavioural intention.
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3. Methodology and Research Design

The following chapter discusses the methods applied in the thesis. The section consists of
the research paradigm and research design, survey design, measurements, sample selection and
data collection, considering biases, the context of the pandemic and finally, ethical
considerations. The quantitative research employed an online data collection method which
consisted of online surveys. Due to the dynamic nature of the topic, as well as the nature of the
behaviour, which is expected to change across different situations (Ajzen, 1991), this study
employs cross-sectional study design. Thus, the findings represent a ‘snapshot’ of the present
state, taking into account the social and health setting in Denmark, during the data collection
period between 27th of April and 17th of 2021 (Saunders et al., 2007). This implies that the
findings might change after the external environment changes. For instance, the pandemic ends,
and there won’t be any need for the SmitteStop contact tracing app. Therefore, the findings
hold a cross-sectional value only, but provide insight into public behavioural intentions in a
crisis setting. As a result, this can serve to improve future implementations of CTAs in the

context of a health crisis.

3.1. Research Paradigm and Research Design

Quantitative research has always been driven by positivism, a philosophy that originated in
the natural sciences. This school assumes that reality exists independent of the study process
and can objectively be measured using the scientific method. However, modern research is
guided by a refined version of this philosophy (Leavy, 2017). Contrary to positivism, post-
positivism does not make absolute claims about the phenomena. It is based on probability
testing and building evidence to reject or support hypotheses but not conclusively prove them.
Although researcher objectivity and neutrality remain central to this philosophy, it recognizes
researchers as knowing subjects that apply heuristic devices to steer their research (Haig, 2013).
Furthermore, Weber (1978) made a distinction between “behaviour” and “action”, where
“behaviour” was explained purely from a physiological point of view, but “actions” were
meaningful. However, according to Weber (1978), meaning cannot be observed, it requires

interpretive understanding. This means that observation alone cannot discern the behaviour and
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social action. Interpretation involves gaining an understanding of the meaning behind a
particular action and researchers values intrude on the study. Thus sociology required a
fundamentally different methodology, which prompted the development of objectivity
fundamentally different from positivist philosophy (Azevedo, 2017). Hence, post-positivists
strive to depict reality as accurately as possible rather than uncovering the ultimate truth (Muijs,
2004). This has been accomplished through statistics and experiments, and the quantitative

approach has become a traditional example of how “reality” can be uncovered (Azevedo, 2017).

Therefore, this study adopts the post-positivism paradigm, as it is widely applied in
behavioural and social studies and strives to depict reality while considering researchers’
objectivity and neutrality. The theory within this tradition is applied deductively as a prediction
of expected findings in regards to how variables relate to each other (Leavy, 2017). The study
aims to explore the intentions to use the SmitteStop contact tracing app in a diverse sample of
the Danish population. In line with the post-positivism tradition, a quantitative approach was
adopted, and statistics were applied to represent reality. The study sets out to test the hypotheses
and establish the associations between independent and dependent variables. As per research
tradition, hypotheses are developed and guided by existing theory and literature (Van de Ven,
2007). Therefore, the study has incorporated new constructs to the TPB model based on an
extensive literature review. Trust in the government and perceived privacy risk were proposed
to be included in the model to understand the population's perceptions in a setting of a pandemic

and investigate how well new constructs can predict behavioural intention.

While the TPB suggests a causal process, the independent variables (attitude, subjective
norm, PBC) are said to determine the dependent variable (behavioural intention) (Ajzen, 1991).
Conner and Armitage (1998) specified that the tests of TPB apply correlational designs instead.
Therefore, the research method does not measure causality. However, it does allow researchers
to determine whether the variables are independent or interdependent and the strength of the
correlations between the predictor and outcome variables (Pallant, 2011; Tabachnick & Fidell,
2013). Furthermore, as correlational designs are considered sub-sets of descriptive research,
this method is employed to analyse the data (Cooper et al., 2006). The study aimed not only to
conduct descriptive statistics it also applied multiple regression analysis. Regression analysis
is usually applied to study the dependent and independent variables' relationship. This allows
to determine the strength of the relationship, as well as assess the importance of the relationship.
The regression analysis discovers relationships among the TPB model constructs and tests how

well the extended model explains the variance. As stated by Pallant (2011), multiple regression
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analysis allows for testing whenever adding a new variable to the model contributes to the
model's predictive ability. This was more in line with an exploratory approach, as the study
aimed to explore how well the extended model of TPB was able to predict the behavioural
intention (Pallant, 2011; Tabachnick & Fidell, 2013). In line with the post-positivism research

tradition, quantitative methods are applied in order to depict and represent reality.

3.2. Survey Design

The present research applied a cross-sectional study design, studying a sample during the
ongoing Covid-19 pandemic. The questionnaire is applied as a primary data collection tool,
where, on a single occasion, respondents were asked to complete a battery of instruments. The
survey consists of different sections, where first demographics data is collected. Further, filter
questions are employed to identify whether the respondent is part of the target group residing
in Denmark. And final questions are related to the extended TPB model. The six constructs
studied in this thesis were measured by a multi-item Likert scale, applying pre-validated
instruments from previous research. All individual scale items from the survey can be found in

Appendix 2.

It was decided that an online survey was the most efficient data collection method
during an ongoing pandemic. As any in-person data collection method posed at that time a
threat to the health of the researcher and the participants of the study. Hence, the survey was
developed through the online resource of Google Forms and was shared with the participants
through a sharable link. The survey was conducted through the social media platforms
Facebook and Linkedin. The survey included scales to measure demographics, like gender, age
and nationality. Additionally, a filter question was added to identify if the participant was part
of the target group. As the research paper only focuses on Danish residents, and online data
collection allows participants from abroad to submit their responses. The items used to assess
the TPB constructs were mostly incorporated from existing scales designed and empirically
evaluated by other academics (Ajzen, 1991; Francis et al., 2004). The same approach was used
for the two additional constructs of trust in the government and perceived privacy risk
(Altmann et al., 2020; Belanger & Carter, 2008; Chopdar et al., 2018; Lee, 2019).

3.2.1. Measurements Used in the Study
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The six constructs studied in this research are all measured on a multi-item Likert scale
(7-point Likert scale), applying pre-validated instruments from previous studies. In order to
measure the TPB model, guidelines have been followed from the Ajzen (1991) and Francis et
al. (2004) manual for constructing questionnaires, as well as some constructs have been
adopted and slightly modified from previous studies (Belanger & Carter, 2008; Sharma et al.,
2020) in order to fit the current research. For the two new constructs, the items for perceived
privacy risk were adopted and modified from Lee (2019) and Chopdar et al. (2018) studies,
and trust in the government measures were adopted and modified from Belanger and Carter
(2008) and Altmann et al. (2020) studies.

The TPB framework, as previously indicated, provides two levels of examination,
namely an indirect and direct assessment of specific constructs, depending on the study's nature
(Francis et al., 2004). For the purpose of the current research, the direct measures of the
construct were chosen as these measures fit the purpose of the study to explore the extended
model’s ability to predict behavioural intention. As Ajzen and Fishbein (1980) have stated, for
the studies seeking to conduct analysis to only predict intentional behaviour, it may not be
practical to focus on indirect measures. As indirect measures also increase the length of the
scale considerably. However, it is worth noting that only a direct assessment of all the scales
leaves the researcher with very little information about why a person views a certain result
positively or negatively (Fishbein et al., 1980). Considering the purpose of the study, the use
of direct assessment measures exclusively does not significantly influence the findings. Since
the aim is to explore how well the extended model of TPB can predict the behavioural intention,
rather than the reasons behind positive or negative view behind certain variables.

Following, five constructs contained three items, and the sixth construct (PBC) was
comprised of four items. The PBC construct contained one more item to better capture the
individual’s confidence and ability to perform the behaviour. However, overall Francis et al.
(2004) proposes the use of three items based on empirical studies by numerous researchers
(Bagozzi, 1992; Sheppard et al., 1988; Warshaw & Davis, 1985). The survey items for each
construct have been worded in a seemingly similar manner. The purpose behind this was that
when analysed together, they should indicate not just behavioural intention but also desire and
self-prediction, which are all aspects of total intention conceptualization (Francis et al., 2004).
Most of the items in the survey have been worded positively, and one item in PBC was worded

negatively. Adding negatively worded items minimised the risk of ‘response set’ (Francis et
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al., 2004). There might be a tendency among some of the respondents to answer the questions

in the same way disregarding the content (Francis et al., 2004).

Attitude: The respondent’s attitude towards the CTA is measured using a seven-point Likert
scale (with scale responses ranging from “strongly disagree” to “strongly agree”). The
questionnaire includes a direct measure of attitude by measuring behavioural beliefs and
outcome evaluations. The attitude measures were adopted and adjusted from previous studies
(Fincham, 2005; Francis et al., 2004; Shalender & Sharma, 2021) and made into three
statements. Allowing the respondent to answer how strongly they agree or disagree with the
statement. The items included questions like “Installing contact tracing app SmitteStop on my
mobile phone is the right thing to do”.

Subjective norms: Likewise, the construct was measured using a seven-point Likert scale.
Direct measurement of subjective norms involved the questions referring to the opinions of
important people in others’ life (Francis et al., 2004). The construct was measured by applying
three items in the survey: "The people who are important to me (family, friends) think I should

use a contact tracing app SmitteStop” were included in the survey.

Perceived Behavioural Control (PBC): For the PBC construct, the survey includes four items
that reflect a person’s confidence in performing a specific behaviour. The response format for
all four items includes a seven-point Likert scale (ranging from “strongly disagree” to “strongly
agree”). The items included questions such as “I can easily download and use the app”. This
method assesses a person’s beliefs and self-efficacy about the controllability of the specific
behaviour (Francis et al., 2004).

Behavioural Intention: The response format for all four items includes a seven-point Likert
scale (ranging from “strongly disagree” to “strongly agree”). The phrasing of the questions

rests on intent to use a CTA, for example, “I would be willing to use the SmitteStop app”.

Perceived Privacy Risk: The perceived Privacy Risk toward the use of the SmitteStop app is
assessed using Lee (2019) and Chopdar et al. (2018) three-item scale measure on a seven-point
Likert scale (ranging from “strongly disagree” to “strongly agree”). The phrasing of the items
was slightly changed to fit the current study, for example, “ By using SmitteStop app, my

location and personal information are at risk of being tracked and monitored”.

Trust in the Government: The Trust in the Government construct measurement is based on

Belanger and Carter (2008) and Altmann et al. (2020) studies. It includes the three-item scale
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measure using the seven-point Likert scale (ranging from “strongly disagree” to “strongly
agree”). The phrasing of the items focussed on trust in the government to perform actions on
behalf of the population: “I trust the Danish Government to carry out the implementation of

SmitteStop app faithfully”.
Table 1
Summary of Measurements

Construct No. of Items Source(s)

Attitude 3 Ajzen (1991) and Francis et al. (2004)

Subjective norms 3 Ajzen (1991) and Francis et al. (2004)

PBC 4 Ajzen (1991) and Francis et al. (2004)
Behavioural Intention 3 Ajzen (1991) and Francis et al. (2004)

Trust in the 3 Belanger and Carter (2008) and Altmann et al.
Government (2020)

Perceived Privacy Risk 3 Chopdar et al. (2018) and Lee (2019)

3.3. Sample Selection and Data Collection

Conducting research in social sciences poses its own challenges. Unlike physical sciences,
human attitudes and motives are subject to constant change and predicting that behaviour is
challenging (Farrokhi & Mahmoudi-Hamidabad, 2012). An important point, in this case, is
what Maxwell (1992) referred to as descriptive validity. Which implies that describing the
study's conditions removes many misinterpretations from research results (Farrokhi &
Mahmoudi-Hamidabad, 2012). Following this belief, sample selection and data collection

methods are presented.

The research aims to investigate the extended TPB model's predictive ability and generate
new knowledge about the Danish population's acceptance of the CTAs. The target population
for this research is Danish residents, including both Danes and expats. The reasoning behind
including not only Danes, but also foreigners is related to the study aim. During a pandemic,
the use of CTAs is encouraged among all residents. The communication strategies would need
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to address different groups of people residing in Denmark. However, as the target population
is over 5 million people, 5 873 420 as per statistical reports for 2022 Q1 (Statistics, n.d.), it
poses a challenge of selecting a representative sample in a period available for this research. It
was important to choose the most efficient sampling method available. Thus, this study applies
a nonprobability sampling technique. This is a less complex approach to data collection that
still provides a good understanding of how variables relate to in a diverse population. However,
this approach may pose a greater level of sampling error which cannot be easily calculated for
a nonprobability sample (Boyle & Schmierbach, 2019). The researchers usually prefer the
probability sampling technique, as it is unaffected by the researchers' conscious or unconscious
biases when identifying respondents. The data collection was conducted through electronic
means, which limits the data collection methods available to the research. Therefore, a
convenience sample was applied, a nonprobability sample where individuals are selected basis
their availability (Boyle & Schmierbach, 2019). The convenience sampling method has
advantages in cost and ease of reaching the target population. The approach is based on the
notion that the researcher collects data from participants to whom he or she has access
(Sheppard, 2020). Considering all the advantages and disadvantages of each method and the
restrictions because of the pandemic, the decision was made to apply the nonprobability,

convenience sampling method.

The survey was distributed online through the social network between 27th of April
and 17th of June 2021. Virtually anyone in Denmark or outside of Denmark was able to respond.
Thus, the filter question required respondents to state their residency and nationality. This
allowed to control the collected data and remove the respondents outside of Denmark. The total
number of collected responses was 382. However, after controlling the respondent’s place of
residence, parts of the data were excluded. Ultimately, the data set included 372 respondents
in the sample. As Cohen (1992) stated, for TPB studies, a sufficient sample size is required to
achieve a moderate effect size using the multiple regression approach. As generalisability is at
stake with smaller samples. In order to determine the minimum viable sample size, Pallant
(2011) offers the following formula. The formula considers the number of independent
variables used in the model: N > 50 + 8m (m stands for the number of independent variables).
Hence, the minimum sample required for the current study is 90 cases. The current sample size
of 372 satisfies that requirement. The survey was developed using an online resource of Google
Forms which was shared with the participants using a sharable link through social media

platforms like Facebook and Linkedin. Facebook is one of the most popular social networks
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worldwide. Hence it was used as a leading data collection platform together with Linkedin.
According to the recent data, 77,7% of the population in Denmark use Facebook and 47,9%
Linkedin (NapoleonCat, n.d). It was decided to post this on private social media channels, as
well as various groups on Facebook, in order to ensure that respondents came from around
Denmark and not only from the capital. Hence, the link to the survey was shared in various
social groups in different cities in Denmark, see the Appendix 4 for the full list. The data was
collected between 27th of April and 17th of June 2021.

3.4. Considering Biases

Several biases must be considered when conducting a quantitative study, as sample method,
data collection, and measurements possess limitations. Firstly, the application of the
convenience sample poses a certain risk to the generalisability of the population. While the
convenience sample presents a more straightforward approach to collecting data, it certainly
has its limitations. Convenience sampling is one of the most common types of sampling,
playing a prominent role in the field of organizational studies as well as social research
(Bryman, 2016). When applying the convenience sampling method, there is a risk of self-
selection bias, administrative decision bias, presence of outliers and other influences. The
presence of outliers can affect the sample statistics and reduce the precision of population
estimations (Farrokhi & Mahmoudi-Hamidabad, 2012). Best and Kahn (2006) consider outliers
a significant problem, as they can falsely cause high or low correlations. However, after
conducting further literature inspection, it is revealed that many researchers rarely reveal
checking for outliers (Osborne & Overbay, 2004). Osborne et al. (2001) have conducted an
empirical study and discovered that only in 8% of all the studied cases, authors have reported
checking for the presence of outliers. In order to address this issue in the analysis section, the
data has been constantly inspected for outliers, and no major issues were identified.
Furthermore, when survey respondents are allowed to choose themselves whether to participate
in the survey or not, it may result in self-selection bias. As respondents who chose to participate
in the survey may not represent the target population well, leading to biased data. Unfortunately,
almost all survey samples are self-selected to some extent, either due to refusal-related
nonresponse or negligible bias (Lavrakas, 2008). Despite that, numerous researchers consider

the convenience sample approach to be a sufficient method, and have been extensively using
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it in social science research (Farrokhi & Mahmoudi-Hamidabad, 2012; Nuttavuthisit &
Thegersen, 2017). The survey sample was based on a specific selection mechanism to mitigate
the self-response bias. The survey was shared in various social groups based on a city to ensure
the location-based variety of respondents in Denmark. Additionally, the demographic variables
of age, gender and nationality demonstrate varied participants from different age groups, close
to equal gender representation and nationalities.

It is also worth noting that unlike in physical sciences, social sciences and especially in
communication studies, we are not working with consistent states or static materials. Instead,
dealing with attitudes and motives of people, which are in constant change, as a result making
a prediction of the behaviour becomes extremely hard (Farrokhi & Mahmoudi-Hamidabad,
2012). Therefore, staying true to the post-positivism paradigm, this thesis strives to depict
reality as accurately as possible, but at the same time taking into account the ever-changing
motives and attitudes of people and researchers’ objectivity and neutrality. Staying true to
Maxwell's (1992) statement, one of the means of addressing the biases present in the research
is accurately reporting the circumstances in which it was carried out.

The collected data needs to be inspected for Common method bias (CMB). Podsakoff
and Todor (1985, p. 65) stated that “Invariably, when self-reported measures obtained from the
same sample are utilised in research, concern over same-source bias or general method variance
arise”. Therefore, CMB may occur when data is collected through self-reported questionnaires,
and both dependent and independent variables are obtained from the same person. In order to
check for CMB, Harman’s single-factor test is often applied (Ahmad et al., 2019). Hence,
Harman’s single-factor test has also been used in this study. The test revealed no significant
issue with CMB as the total variance for a single factor was 41 % which did not exceed 50 %,
implying there is no issue of CMB.

All instruments applied in this study are based on published validated scales and have been
previously used in similar research (Hasan et al., 2019; Shalender & Sharma, 2021). Therefore,
it is considered that all the instruments bear good reliability and validity. This also entails that
content validity, construct validity and criterion validity are ensured. The scale reliability was
also assessed through internal consistency by Cronbach’s coefficient alpha (see Table 2).
Pallant (2011) recommends a minimum .7 of Cronbach alpha value. However, it is worth noting
that the value is dependent on the number of items included in the scale. In cases with scales
less than 10 items, the Cronbach alpha value may be smaller (Pallant, 2011). For the PBC scale,

the decision was made to remove one of the items to improve the scale's reliability.
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Table 2
Reliability Statistics

Cronbach’s Alpha N of Items

Attitude 921 3
Subjective Norms .766 3
PBC 711 3
Privacy Risk 922 3
Trust in the Government .892 3
Behavioural Intention 910 3

3.5. Context of the Pandemic Situation

The study was conducted amid an ongoing COVID-19 pandemic, 11 months since
the release of the SmitteStop app. At that point in time, the app had been downloaded 2.2
million times (Brandt, 2021). However, no official statistics were available as to how
many of the Danish population actively used the app. The 2.2 million downloads is not
an accurate representation of app users, as this number also includes cases of multiple
downloads (when a person downloaded, deleted and downloaded the app once more) and
cases when the app was downloaded but not used.

In hindsight, the time period of data collection fell on 27th of April and 17th of June
2021, as Denmark was preparing to go through a phased-out reopening since the last
lockdown. At that time, Denmark had already seen an increase in around a thousand new
daily cases. These numbers were closer to the ones in January 2021. Nevertheless, the
government stated that the rise of cases was an expected phenomenon and that phased
reopening would gradually continue (Local, 2021). The importance of data collection
during the ongoing pandemic ensures that the collected data represents the public’s
opinion during the crisis, as the perception of threat and need to use CTA’s is subjective.
This means that collecting data in another time period may result in a different outcome.
However, since this thesis aims to test the extended TPB model and to learn of the
public’s perception during an ongoing crisis, it is considered the right time for conducting

this research.
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3.6. Ethical Considerations

Throughout the research, ethical standards have been upheld. Standard practices for the
protection of privacy and confidentiality of participants were ensured through a number of
measures. All the participants were introduced to the research topic. They were provided
informed consent at the beginning of the survey (see Appendix 2). The informed consent
ensured participants' confidentiality. Furthermore, participants could discontinue their
participation at any given time. The data collected until that point would be removed and not
applied in the analysis. No identifiable information was collected or used in the survey.
Participants were required to answer all the survey items, as all the questions in the survey were
mandatory. However, as mentioned before, they could discontinue at any time, and the data
would be deleted. The decision to make all the questions mandatory, was made to avoid missing
data in the analysis. It ensured that participants did not omit questions by mistake. As this

would pose a risk to the results being misreported (Pallant, 2011).

As survey practitioners are obliged to disclose the methods and findings to the public
on the basis of ethics, the methods, data collection and findings are disclosed in this thesis. This
allows for adequate peer review and validation of the findings. Reporting of methods ensures
professional evaluation and avoids any misleading conclusions (Lavrakas, 2008).

34

Classification: Public



4. Analysis

The following section covers the quantitative analysis of the collected data. The data from
the survey was coded and exported to the Statistical Package for the Social Sciences (SPSS)
for further data analysis. The analysis chapter consists of descriptive statistics, multiple
regression analysis, model evaluation, and hypothesis testing. The descriptive statistics
investigated the data for any possible errors, and variables were checked for any violation of
underlying assumptions to the statistical techniques selected (Pallant, 2011). Following the
multiple regression analysis was performed to explore the relationship between dependent and
independent variables (Pallant, 2011). The assumptions for multiple regression have been
checked (multicollinearity, outliers, normality, linearity, homoscedasticity). Furthermore,
statistical regression was applied as a model-building rather than a model testing procedure.
Further, the analysis sets out to test the hypotheses and establish the associations between
independent and dependent variables.

4.1. Data Analysis and Descriptive Statistics

The collected data was formatted and coded (see codebook in Appendix 1) in excel before
being imported into SPSS. This was performed to ensure variable names included only ordinary
letters, numbers and underscores, ensuring variables were in a single row across the top of the
spreadsheet, and ensuring that it was converted into a format that SPSS could understand
(Pallant, 2011). After controlling the respondent’s place of residence, parts of the data were
excluded. From 382 cases, 10 were deleted, as respondents did not reside in Denmark.
Therefore, the final data set imported into SPSS contained 372 cases. In the SPSS, the data was
screened and cleaned from any errors. First, SPSS FREQUENCIES were performed to observe
if variable scores were not out of range. The screening also revealed no cases of missing data.

Descriptive statistics were performed before any inferential statistics were computed.

Of the 372 valid responses, 54.6 % were female, 43.3 % male and 2.2 % preferred not to

disclose their gender. Nationality has close to equal representation between Danes (51.6 %)
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and other nationalities residing in Denmark (48,4 %). The age groups represented in the sample
have been divided into the 6 categories, respondents younger than 20 (0.5 %), those aged
between 20-30 (55.9 %), 31-40 (24.5 %), 41-50 (4.6 %), 51-60 (4.6) and respondents older
than 60 (3.2 %). The largest age group represented in the sample are the respondents aged 20-
30, which was expected as this is the age group which most actively uses technology in their

daily lives.
Table 3

Sample details. Demographic data.

Characteristic Frequency Percentage
(N=372)
Gender
Female 203 54.6
Male 161 43.3
Prefer not to say 8 2.2
Age
<20 2 0.5
20-30 208 55.9
31-40 91 24.5
41-50 42 11.3
51-60 17 4.6
60< 12 3.2
Nationality
Danish 192 51.6
Other 180 48.4

Furthermore, the negatively worded items were reversed, in this case, item
PerceivedBehControl3 (PBC Q3) was reversed, and new item was created: NewPerBehCona3.
The data sets were inspected for outliers, and boxplots revealed one of the items with univariate
outliers, PBC Q3 (see Table 4). Since many statistical techniques are sensitive to outliers, the
most common approach to outliers includes deleting extreme outliers or changing the value to
less extreme (Pallant, 2011). However, no technique is perfect, and each poses its disadvantage.
The presence of outliers in the data set may lead to distortions in statistical estimates and

inflated error rates. That being said, not all outliers are illegitimate, and not all invalid scores
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can be identified as outliers. Several decisions had to be made in regards to the data set. The
data set was already checked for missing and out of range values. Different authors present
different arguments for removing, keeping or transforming the outliers. In this case, the
decision was made to keep the outliers in the current data set, as they were part of the studied
sample. It was decided not to delete cases simply because they do not fit very well (Tabachnick
& Fidell, 2013). Moreover, removing one outlier can turn another subject into an outlier instead
(Farrokhi & Mahmoudi-Hamidabad, 2012). However, while keeping the outliers, it is worth
noting that they may bias the variance and standard error (Pallant, 2011). Therefore, the 5%
trimmed mean was inspected for each item, and it revealed very similar numbers, close to the

original mean (see Table 4). Therefore, the outliers were kept in the data set.

Following the data is checked for skewness and kurtosis, and the results can be seen in
Table 4. To some extent, skewness is present in the data, most of the items have a small or
moderate skew, indicating that distribution is moderately skewed. Pallant (2011) argues that
the results are often skewed in social sciences, which is not caused by bias or measurement
error, but rather reflects the nature of the constructs being assessed. A vast number of
researchers agree that the acceptable range of skewness for normal distribution of data should
not exceed -1 and 1 (Hair et al., 2019; Tabachnick & Fidell, 2013) and for kurtosis is -2 and 2
(George, 2011). Furthermore, Tabachnick et al. (2007) stated that with larger samples, with
over 200 cases, risks of skewness and kurtosis can be reduced. With the larger samples, it is
suggested to check the shape of the distribution instead of entirely relying on formal inference
tests (Tabachnick & Fidell, 2013). The inspection of histograms confirmed fairly normally
distributed data. Following, the items from the scales were grouped for analysis, and
Tabachnick and Fidell (2013) stated that in grouped data, it is the sampling distributions of the
means of variables that should be normally distributed. In this case, Central Limit Theorem
reassures us that with large samples, the sampling distribution of means will always be
normally distributed (Field, 2016).
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Table 4

Descriptive statistics

Mean
Std. 5% trimmed
Scale ltem Statistic Std. Error Deviation mean Skewness Kurtosis

Attitude Q1 4.70 .099 1.909 477 -473 -.787

Q2 4,79 .100 1.921 4.88 -570 -.791

Q3 5.34 .085 1.648 5.47 -.843 -.106
Subjective Q1 3.88 .089 1.714 3.87 .060 -.754
Norm

Q2 4.45 .085 1.635 450 -.293 -.558

Q3 4.15 .091 1.755 4.16 -.035 -.957
PBC Q1 5.79 .073 1.411 5.91 -.235 -.069

Q2 5.57 .071 1.369 5.66 =775 -.076

Q3 5.96 .060 1.160 6.04 - 748 241

Q4 6.45 .040 774 6.50 -.886 -.622
Perceived Q1 4.09 .095 1.831 4.10 -117 -.932
Privacy Risk

Q2 4.01 .094 1.819 4.01 -.080 -1.000

Q3 4.47 .095 1.832 4,53 -.351 -.932
Trust in the Q1 5.15 .081 1.562 5.27 -.836 .249
Government

Q2 478 .094 1.804 4.87 -.655 -.487

Q3 4.83 .089 1.712 4.92 -.664 -.294
Behavioural Q1 4.92 .100 1.928 5.02 -587 -.886
Intention

Q2 4.30 .103 1.982 4.33 -.150 -1.181

Q3 4.61 .099 1.905 4.68 -.369 -.897
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Finally, the items were combined into an index, and the scale's reliability was
investigated. Pallant (2011) recommends a minimum .7 of Cronbach coefficient alpha value.
The Cronbach coefficient alpha for the attitude scale is .921, for subjective norm .766, PBC
is .711, for perceived privacy risk .922, trust in the government .892 and behavioural
intention .910 (see Table 2). It is worth noting that one item has been removed from the PBC
scale in order to improve index reliability. As all the instruments in the study were based on
published validated scales (Hasan et al., 2019; Shalender & Sharma, 2021), it was expected
that they would sustain high internal consistency. Following, the descriptive statistics were
computed for the new scales. All means, standard deviations, 5% trimmed mean, skewness and

kurtosis are shown in Table 5.
Table 5

Descriptive statistics of index

Scale Mean Std. Std. 5% Skewness  Kurtosis
Error Deviation trimmed
Of Mean mean
Attitude 14.38 .240 4.620 14.57 -.561 -.451
Subjective 12.42 213 4.101 12.43 014 -.495
Norm
PBC 17.65 149 2.871 17.83 -.581 -.404
Behavioural 13.70 271 5.234 13.87 -.259 -1.001
Intention
Privacy Risk ~ 12.56 .263 5.082 12.62 -.133 -.874
Trust in the 14.76 .239 4.613 15.04 - 776 .039
Government

The new scales remained slightly skewed to the left, with scores clustering at the higher
end. The difference between the mean and 5% trimmed mean remained small, with very similar
numbers. The initial assessment of normality for new scales revealed the Sig. value of the
Kolmogorov-Smirnov test on all items was .000 indicating violation of the assumption of
normality, which is quite common in larger samples (Pallant, 2011). Kolmogorov-Smirnov and
Shapiro-Wilk tests are not fool proof methods for identifying the normality of the data. These
tests, with larger samples, are likely to be overpowered and lead to believe that the data is non-

normal in cases where it does not actually matter (Field, 2016). Hence, the following inspection
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of histograms revealed a normally or relatively normal distribution of sampling means. Basis
the central limit theorem, assumptions and the observation from histograms, the decision was
made to keep the data and not to perform any transformations, as transformations of scales
often increase the difficulty of interpretation of analysis (Tabachnick & Fidell, 2013).

4.2. Standard Multiple Regression Analysis

After performing multiple regression analysis, the first step was to reconfirm that all the
assumptions of multiple regression have been met (Pallant, 2011). The data was inspected for
multicollinearity, according to Field (2016), correlations between the independent variables
that exceeded .9 would indicate an issue of multicollinearity. As seen from the correlations
table (see Table 6), no issue was identified. The strength of the relationship between the
independent and dependent variables revealed a medium to large strength of relationship
according to the guidelines specified by Pallant (2011). This means that all independent
variables indicated a correlation with the dependant variable exceeding .3. Where only PBC
(.389) and perceived privacy risk (-.454) showed medium strength, and the remaining
independent variables had a large correlation with the dependent variable: attitude (.743),
subjective norms (.636) and trust in the government (.596). Moreover, a large correlation is
also present between attitude and subjective norms (.651), attitude and trust in the government
(.688) and a small correlation between subjective norms and PBC (.138), PBC and trust in the
government (-.137). Large correlation between attitude and subjective norms, attitude and trust
in the government do not pose a threat of multicollinearity. The correlations between the
independent variables did not exceed .7 (Pallant, 2011). The correlations table also confirms
that all variables negatively correlate with perceived privacy risk, which means that high scores
on perceived privacy risk are associated with lower scores on other variables in the model.
Following, the coefficients table was inspected for Tolerance and VIF values. It can identify
multicollinearity issues not evident in the correlation matrix (Pallant, 2011). Tolerance for all
variables was above .10 and VIF (Variance inflation factor) values were below 10, confirming

that the multicollinearity assumption has not been violated (See Table 8).
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Table 6

Pearson Correlation

Scale 1 2 3 4 5 6
1. Attitude - 651 261 .688 -.445 743
2. Subjective Norm - 138 580 -.257 .636
3.PBC - 137 -.176 .389
4. Trust in the Government - -.465 .596
5. Perceived Privacy Risk - -.454

6. Behavioural Intention -

Afterwards, the residuals were checked for normality, linearity, and homoscedasticity
(Pallant, 2011). The residuals should be normally distributed with a linear relationship between
independent and dependent variables. Normal P-P Plot of the regression standardised residuals
output presents that the points lie in a reasonably straight line, suggesting no major deviations.

The Scatterplot of standardised residuals suggests no major deviations (see Appendix 3).

Furthermore, no cases were found above 3.3 or below -3.3, indicating the absence of
outliers. Mahalanobis distance was checked for multivariate outliers (Tabachnick & Fidell,
2013). The critical chi-square value was obtained from Pallant (2011) with the degree of
freedom as a number of independent variables and alpha level of .001. For the five independent
variables used for the multiple regression analysis, the critical value equals 20.515. The
residuals statistics table (see Appendix 3) presents a maximum value of 19.203 which does not
exceed the critical value and does not identify any outliers. However, the Casewise Diagnostics
have revealed two unusual cases which are below -3.0. The first case (case number 295) with
a residual value of -3.149 and the second case (case number 330) with the value of -4.5109.
Cook’s Distance was inspected to check if these cases have undue influence on the model.
According to Tabachnick and Fidell (2013), values over 1 in Cook’s Distance pose a potential
problem. However, the maximum value is .045, which is way below the cut-off point. This
indicates that the 2 cases did not significantly influence the model. Therefore, there was no
reason to delete them, as they do not have a significant effect on the regression analysis
(Tabachnick et al., 2007). Additionally, in normally distributed samples, it is usually expected
that around 1 % of cases to fall outside the range.
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The multiple regression generated output for the extended TPB model. The extended
model explains 65.7 % of the variance (R Square .657). As the R square value tends to be rather
optimistic, the adjusted R square presents a better estimate of 65.2 % (Adjusted R square .652).
This result is statistically significant, as seen from the ANOVA table (see Appendix 3), which
indicates the Sig. = .000 (F (5, 366) = 140.093, p < .001). Therefore, the model is statically

significant, and the null hypothesis is rejected.

Table 7

Model Summary®
Model R R Square Adjusted R Square  Std. Error of the Estimate

1 8102 657 .652 3.087
a. Predictors: (Constant), Privacy Risk, PBC, Subjective Norm, Trust in the Government, Attitude

b. Dependent Variable: Behavioural Intention

Standardized Coefficients Beta (see Table 8) demonstrates each independent variables
contribution to the final model (Pallant, 2011). The strongest unique contribution is made by
attitude (.404, p < .001), following subjective norm (.268, p < .001), PBC (.213, p < .001),
perceived privacy risk which negatively correlates with the dependent variable (-.135, p <.001)
and trust in the government (.070, p <.120). However, trust in the government variable is not
making a significant unique contribution to the prediction of the dependent variable as Sig.

is .120, which is greater than .05.

The inspection of part correlation coefficients provided an indication of contribution of
each variable to the total R square: attitude .253 (6.4 %), subjective norm .196 (3.8 %),
PBC .204 (4,2 %), perceived privacy -.116 (1.3 %). It is worth noting that both beta values and
part correlation coefficients represent the unique value that each variable contributes to the
equation by statistically removing overlapping effects of all other variables. Hence these values,
when combined will not add up to the total value of R square. (Pallant, 2011).
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Table 8

Coefficients?

Standardized Collinearity
Coefficients Correlations Statistics
Model Beta t Sig. Zero-order Partial Part Tolerance VIF
(Constant) -2.495 .013
Attitude 404 8.278 .000 743 397 253 393 2.544
Subjective .268 6.415 .000 .636 318 196 536 1.865
Norm
PBC 213 6.670 .000 .389 329 204 921 1.086
Trust in the .070 1.558 .120 596 .081 .048 459 2.178
Government
Privacy Risk -.135 -3.784 .000 -.454 -194 -116 .739 1.353

a. Dependent variable: Behavioural Intention

Therefore, the extended TPB model explains 65.2 %, F (5, 366) = 140.093, p < .001, of
variance in behavioural intention construct, which is a respectable result. The standard multiple
regression analysis was conducted to test the hypothesized relationships between the dependent
variable (behavioural intention) and independent variables. The results of the conducted

analysis are presented in Table 9.

Table 9
Hypothesis Sig Remarks
H1. Attitude has a positive and significant effect on individuals’ .000  Supported

intention to use the contact tracing app SmitteStop.

H2. Subjective Norms have a positive and significant effect on .000  Supported
individuals’ intention to use contact tracing app SmitteStop.

H3. Perceived behavioural control has a positive and significant .000  Supported
effect on the intention to use the SmitteStop contact tracing app.

H4. Perceived privacy risks have a negative and significant effect .000  Supported
on the intention to use the SmitteStop contact tracing app.

H5. Trust in the government has a positive and significant effect ,120  Rejected

on the intention to use the SmitteStop contact tracing app.
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5. Discussion

The study aspired to explore the intentions to use the SmitteStop contact tracing app in a
diverse sample of the Danish population. Since the COVID-19 pandemic has emerged as a
highly contagious respiratory infection and halted worldwide economies, causing countries to
slip into lockdowns to control the spread of the infection. One of the effective measures to
control the spread of the infection has been contact-tracing apps (CTAs). However, for this
measure to be effective, a sufficient number of users is required. It is suggested that at least
60 % of the population actively use the app (Von Wyl et al., 2021). At the pandemic's beginning,
some countries like China and Singapore successfully implemented the CTAs. As a result,
these countries could lift the lockdown and reopen much earlier than the rest of the world (Ngan
& Kelmenson, 2020). Therefore, this thesis focused on the Danish population's intentions to
adopt the CTA. It explored how well a model was able to predict an intention to use a CTA.
This knowledge contributes to the debates in strategic communication in a setting of crisis
communication. The insights’ purpose is to help to tailor communications to the public in order

to advocate for the use of the CTA.

Previous studies have indicated a connection between psychological processes and
behaviour change towards adaptive health behaviours during a pandemic (Bish & Michie, 2010;
Tomczyk et al., 2021; West et al., 2020). Therefore, the TPB was chosen to study the
population's intention to use a CTA. Based on the literature review, the extended model of TPB
was proposed and later on statistically explored. The following research question was asked:
To what extent the revised model of TPB measures the intention to use the SmitteStop CTA in
Denmark? The research question was investigated by testing hypotheses. As mentioned
previously, the research model and hypothesis were based on the extensive research of the TPB
model and additional constructs were added, extending the model. The analysis chapter
presents the statistical analysis in exploring how well the extended model is able to predict
behavioural intention. Four hypotheses were supported through the multiple regression
analysis, and one was rejected. The current section sets out to answer the research question and

discuss how the empirical findings are related to previous literature and theoretical framework.
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5.1.1. Hypothesis Discussion

Performed multiple regression analysis allowed a more complex exploration among the
variables. It is based on correlation, which made it possible to explore the strength of the
relationships between the variables and their contribution to the overall model (Pallant, 2011).
It uses probability testing that creates evidence to reject or support ideas, but it does not prove
them conclusively (Haig, 2013). Therefore, it was conducted to test the extended TPB model.

Firstly, the collected sample contained 372 cases, where 54.6 % were female and 43.3 %
were male (2.2 % preferred not to disclose their gender). The sample contains close to equal
distribution basis gender. Nationality was also well represented between Danes (51.6 %) and
other nationalities residing in Denmark (48,4 %). The largest age group represented in the
sample aged between 20-30 (55.9 %) followed by 31-40 (24.5 %), 41-50 (4.6 %), 51-60 (4.6),
60< (3.2 %) and >20 (0.5 %). Which is also a fairly good distribution between different age
groups. Descriptive statistics demonstrated that the sample had a fairly positive attitude towards
the intention to use a CTAs, as the mean value was 14.37, with a minimum value of 3 and a
maximum of 21, trust in the government at 14.76, the subjective norm and privacy risk means
were lower, with 12.42 and 12.56 respectively. It is worth noting that perceived privacy risk
negatively correlates with the other variables. Therefore, a low mean on perceived privacy risk
means that the population has a lower concern in regards to privacy risk posed by the use of
CTA, and a high mean would indicate high concern. A lower mean on subjective norms would
also indicate that individuals perceive that there is less social pressure from their significant
others to behave in a certain manner. However, while the means are lower compared to other
constructs when taking into account the scales of the items, the mean scores are close to the
scale’s midpoint. This indicates that there is still an overall substantial social pressure, as well
as a fairly high perceived privacy risk. The highest mean value was for perceived behavioural
control (PBC), 17.65, indicating that the studied sample perceives the behaviour as easily

performed and has sufficient control to perform specified behaviour.

Standardized Coefficients Beta indicated how much each variable contributed to the
final model. The biggest contribution in predicting intention was made by attitude = .404, p
< .001. This is also confirmed by semi partial correlation coefficients (which excludes any
shared variance with other variables), which indicated each variable's contribution to the total

R square, where attitude contributed 6,4 %. This is consistent with Ajzen (1991), as he stated
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that attitude is a central construct in the model, and if attitude does not predict intention, the
theory will be rejected. The first hypothesis (H1) states that attitude has a positive and
significant effect on individuals’ intention to use the contact tracing app SmitteStop. This
hypothesis has been supported, as a positive attitude has a significant unique contribution the
behavioural intention. This is in line with other studies that have also observed that attitude had
a significant effect on technology adoption, often resulting in attitude's highest contribution to
the model (Egbue & Long, 2012; Ozaki & Sevastyanova, 2011; Sharma et al., 2020).

The second hypothesis (H2) states that subjective norms have a positive and significant
effect on individuals’ intention to use contact tracing app SmitteStop. This hypothesis is
supported, as it has been observed that subjective norms have a significant effect on the
intention to use a CTA. The constructs beta coefficient of p =.268, p <.001, with semi partial
correlation coefficients indicating 3.8 % of unique contribution to the model, controlling for
other constructs. This means that the Danish population is significantly influenced by the social
pressure to perform a certain behaviour. This observation is in line with findings from previous
studies where Sharma et al. (2020), Megnin-Viggars et al. (2020), and Kokkoris and
Kamleitner (2020) have reported similar findings. In their research paper, Megnin-Viggars et
al. (2020) specifically have observed that during a pandemic, collective responsibility to reduce
the spread of the virus created social pressure to perform the behaviour of adopting the CTA.
It also has been observed that politicians have already been using social pressure as a tool to
entice the population to perform a certain behaviour, for example, to get vaccinated (Ritzau,
2022).

The third hypothesis (H3) states that perceived behavioural control has a positive and
significant effect on the intention to use the SmitteStop contact tracing app. This hypothesis
has been supported. The PBC makes the third strongest contribution to explaining the
behavioural intentions construct, p=.213, p <.001. The PBC part correlation coefficient value
of .204, uniquely contributes 4,2 % of the variance in behavioural intention to the total R square.
This indicates that the studied sample's perception of ease of performing the action affects the
intention to perform it. Ajzen (1991) has stated that PBC may be less powerful in predicting
intentions with powerful subjective norms and strong attitudes. This is not evident from the
beta coefficient values, as PBC contribution to the model is slightly less than the subjective
norm and attitude. However, the correlation table indicates that PBC has the smallest

correlation with behavioural intention (.389, p <.0005).
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Subsequent, perceived privacy risk variable contributes g =-.135, p <.001 to the model,
with semi partial correlation coefficients indicating 1.3 % of unique contribution. The fourth
hypothesis (H4), which states that perceived privacy risks have a negative and significant effect
on the intention to use the SmitteStop contact tracing app, has been supported, as the result of
the analysis was significant. While the perceived privacy mean was the smallest of all the
constructs 12.42 (minimum value 3, maximum 21), it still indicates the presence of some
concern that the public holds in relation to privacy risk posed by CTA’s. Recent studies have
reported that individuals perceived privacy risk reduces the acceptance and use of the new
technology (Duan & Deng, 2020; Yang et al., 2012; Kokkoris & Kamleitner, 2020; Lee, 2019;
Thompson et al., 2020). Aligned with these findings, the current study has observed the same

negative relationship between perceived privacy risk and behavioural intention.

Finally, the fifth hypothesis (H5) states that trust in the government has a positive and
significant effect on the intention to use the SmitteStop contact tracing app. However, this
construct did not make a significant unique contribution to the prediction of the dependent
variable. While this construct had the second highest mean 14.76, indicating that, on average
most of the sample had high trust towards the Danish government. However, the beta
coefficient value observed was the lowest of all the independent variables in the model, =.070,
p <.120. This contradicts with the findings of the larger body of research (Altmann et al., 2020;
Belanger & Carter, 2008). However, while it contradicts with the majority of studies, some
researchers have observed that the construct of trust has a significant positive effect on the
construct of attitude (Amaro & Duarte, 2016; lbrahim et al., 2020). Stewart (2003) further
claimed that individuals’ trust in one area could influence initial trust in another domain. As in
this study, it was observed that attitude and trust in the government had a reasonably high
correlation, the value of .688. This could indicate that further research is required to investigate
the relationship among these variables. These findings lead to new questions that can inquire

into new research of TPB model and the construct of trust in the government.

In order to answer the study's research question, the performed analysis has found that
the extended model of TPB explained 65.2 % (Adjusted R Square 65,2 %) of variance in the
behavioural intention. This is a significant result, as seen by Sig. .000, F (5, 366) = 140.093, p
< .001. This is a fairly respected result as other studies have received similar results where
Tomczyk et al. (2021) reported 63 % and Hasan et al. (2019) reported 78.5 %. However,
contrary to what was expected from the two new constructs added to the model, the construct

of trust in the government did not contribute significantly to the model. Although it does not
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directly affect the behavioural intention to use the SmitteStop, it has a fairly high correlation
with the attitude construct. This indicates that, as some of the other studies have found (Amaro
& Duarte, 2016; Ibrahim et al., 2020), that trust could contribute to the construct of attitude
instead. This would require further investigation and adjustment of the extended model of TPB.
The second added construct to the TPB perceived privacy risk indicated that the construct had
a significant impact on the intention to use the CTA SmitteStop. This is interesting to note as
perceived privacy risk is an important determinant to use the CTA in Denmark. As the
population is less likely to use a CTA when they have high concerns for the privacy of the app.
The original constructs of the TPB all have significantly contributed to the prediction of the
intention. In line with Ajzen (1991), attitude has uniquely contributed the most to the prediction
of intention to the use of CTA (3 = .404). Following second highest result was contributed by
subjective norms (B = .268). This implies that the Danish population is significantly influenced
by the social pressure to perform a certain behaviour even though the mean value of the
construct was the lowest 12.42. The PBC ( = .213) provides the third-highest contribution to
the prediction of the behavioural intentions. The results are in line with the findings from
previous research. Barbera and Ajzen (2020) have discovered that PBC behaves as a moderator
of attitude in subjective norms. This means that attitudes prediction of intention is strengthened
with greater PBC, while simultaneously weakening the importance of subjective norms.

However, the current study has not found any strong evidence for this.

5.1.2. Behavioural Interventions Discussion

Interventions are designed with the intention to change the behaviour. They can be directed
at one or more of TPB determinants. Ajzen (2006) believes that changes in the factors should
result in changes in behavioural intentions. TPB provides general guidelines for the
interventions, but does not specify which one is most effective. The following discussion

focuses on identifying a target for intervention.

The first step is to inspect if there is room for change in the specified construct. This is
achieved through formative research of the mean levels of predictor variables (Ajzen, 2006).
The descriptive statistics have revealed the constructs of subjective norm and perceived privacy
risk with lower means of 12.42 and 12.56, respectively. The PBC and attitude constructs are
not considered for the intervention. In cases where means are already fairly high, it is unlikely

that any interventions will influence the behaviour (Ajzen, 2006). The construct of trust in the
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government is not considered for the interventions either, as it did not make a significant unique
contribution to the prediction of the dependent variable. Following it is possible to take the
construct's relative weights into account when predicting interventions for behavioural
intentions. In general, the larger the construct's relative weight, the more likely it is that
modifying it would impact behavioural intentions (Ajzen, 2006). The subjective norm
contributes B = .268, p < .001 of variance to the behavioural intention, the second-largest
amount. While perceived privacy risk variable contributes f =-.135, p < .001, which is the
second smallest contribution to the prediction of behavioural intention. However, it is worth
noting that interventions to these two constructs do not necessarily guarantee an increase in
behavioural intention. The estimates of relative weights are often affected by variables that
have nothing to do with the relative importance of the predictor constructs. The degree of
variance in the items used to measure the predictors has a significant impact on them (Ajzen,
2006). This entails that after interventions are decided for and implemented, further research is

required to observe if interventions were successful in increasing the behavioural intentions.

In conclusion, the conducted research has identified that subjective norms and perceived
privacy risk are the two constructs that the behavioural interventions may be created for when
developing the communication strategies. It is most reliable to select construct which accounts
for significant variance in behavioural intention. Therefore, the subjective norm is suggested
as a construct in which interventions will have the most effect. However, interventions to both
constructs may be applied for the communication campaigns. This means that the Danish
population at the moment of the study did not perceive substantial social pressure to use the
SmitteStop app. Therefore, the mean value of the subjective norms was at the scale's midpoint.
Taking into account that the data was collected at a time when Denmark was slowly removing
restrictions from the lockdown, this might have affected the construct. However, the subjective
norms had the second-highest standardized coefficients beta result. According to Ajzen (2006)
this implies that construct of subjective norms and perceived privacy risk have room for change.
Therefore, behavioural interventions may be applied to these constructs through future crisis

communication models.
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6. Conclusions and Implications

In conclusion, this research provided insights into the Danish population’s intentions to
adopt the CTAs, SmitteStop app in a setting of an ongoing crisis. The research explored how
well a model predicted the intentions to use a CTA. In line with the post-positivism tradition,
the theory was applied deductively by investigating the relationships between variables.
Through the application of the TPB model, the study explored relevance of including two more
constructs in the original framework. This further builds the understanding and applicability of
the model and tests the extended model and how well it explains the variance. This knowledge
contributes to the debates in strategic communication in a setting of crisis communication. The
insights’ purpose is to help to tailor communications to the public in order to advocate for the
use of the CTA. Especially when communicating the message to a broader audience, the
framing theory in crisis communication frames the message in a specific way for the audience
to perceive it (Sellnow et al., 2013). The objective of the current study was to investigate the
following research question: To what extent the revised model of TPB measures the intention
to use the SmitteStop CTA in Denmark?

The results of the analysis provide evidence for the TPB model's ability to predict intentions
to use a CTA. The extended model of TPB explained 65.2 % of the variance in behavioural
intention. This is a significant result that corresponds to the findings from other studies which
observed similar results, like 63 % (Tomczyk et al., 2021) and respectfully 78.5 % (Hasan et
al., 2019). However, contrary to what was expected from the two new constructs added to the
model, the construct of trust in the government did not contribute significantly to the model.
The original constructs of the TPB all have significantly contributed to the prediction of the
intention. In line with Ajzen (1991), attitude has uniquely contributed the most to the prediction
of intention to the use of CTA. Nonetheless, despite the rejected hypothesis, the construct of
trust in the government still provides the evidence and contributes new knowledge to the
intention to use the CTA during the ongoing pandemic. As well as further builds on the research
of the TPB model. In further research, the extended model would require certain adjustments
in relation to the construct of trust in the government. Finally, regarding the communication
strategies, the research has suggested two constructs that the behavioural interventions may be
created for. The constructs of subjective norm and perceived privacy risk may be chosen for

future interventions for communication strategies. Both constructs may be applied to the
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communication campaigns. These aspects can be addressed for future crisis communication in

Denmark.

6.1. Implications

The results from the conducted study contribute to the existing body of knowledge. They
further build an understanding of public attitudes about CTAs by examining theoretical
(hypotheses) and practical implications. In terms of theory, this will further build the
understanding and applicability of the TPB model, as well as test the extended model and how

well it explains the variance.

Attitude is the strongest predictor of behavioural intention. This finding is consistent with
the statement from Ajzen (1991) and previous researchers who have observed similar results
(Amaro & Duarte, 2016; Shalender & Sharma, 2021; Sharma et al., 2020). This construct's lack
of predictive power would have led to the model being rejected, as it is a central construct to
the theory (Ajzen, 1991). Based on this evidence, it is also essential to examine other factors
which might be affecting this construct. For example, prior studies have found trust to
significantly influence the construct of attitude (Yang et al., 2017), as well as privacy concern
construct to indirectly influence intentions through its impact on attitude (Sharma et al., 2020).

The PBC made the third strongest contribution to explaining the behavioural intentions
construct. It also had the highest mean value indicating that the studied sample perceived the
behaviour to be easily performed and had sufficient control to perform specified behaviour.
This means that the Danish population does not perceive any barriers to using the SmitteStop
contact tracing app. It is also interesting to note that some studies have observed a relationship
between attitude, subjective norm and PBC. Where PBC takes on the role of the moderator of
attitude in subjective norm (Bosnjak et al., 2020). Furthermore, Ajzen (1991) has also observed
that PBC may be less powerful in predicting intentions with powerful subjective norms and
strong attitudes. This study found that the largest contribution to the behavioural intention was
provided by attitude and subjective norms. While it doesn’t necessarily confirm or deny this
assumption, further research is reqqueired. Therefore, this study demonstrates that the Danish
population have the capabilities and resources to download and use the SmitteStop contact

tracing app during a crisis situation like a pandemic.
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The results indicate that the perceived privacy risk has an impact on behavioural intention.
This result is in line with previous studies by Duan and Deng (2020) and Thompson et al.
(2020). The Danish population retains certain concerns towards the privacy risk posed by CTAs.

This, as a result affects the intention to use the SmitteStop negatively.

Although the construct of trust in the government did not have a direct effect on the
intention to use a CTA, it had the second-highest mean 14.76. Indicating that on average most
of the sample had high trust towards the Danish government to ensure safe implementation and
management of the CTA. While this study's hypothesis was rejected, the results indicate that
instead of a direct measure of intention, the construct of trust in the government may indirectly
impact behavioural intentions through the construct of attitude. This was also observed in
research published by Amaro and Duarte (2016) and Ibrahim et al. (2020). These findings lead
to new questions that can inquire into new research of the TPB model and the construct of trust

in the government.

Lastly, the findings provide knowledge of the public intentions to adopt the SmitteStop app
during the ongoing crisis. This knowledge is particularly important for communication
strategies to be developed for future crisis communications. In the state of the crisis the
communication specialists must reach the majority of the public and influence their behaviour.
Thus, the finding provides new knowledge in the field of strategic communication. Ultimately,
the conducted research has provided insight into Danish public’s perception of SmitteStop —a
Danish alternative to a CTA. Additionally, the study has also discussed possible behavioural
interventions for improving the behavioural intentions and as a result changing the behaviour.
It has been observed that the constructs of subjective norm and perceived privacy risk are the
two constructs that the behavioural interventions may be created for when developing the
communication strategies. The construct's mean scores revealed that there was room for change.
As well as, both constructs accounted for significant variance in behavioural intention. As a
result, it is suggested to apply interventions for the construct of subjective norms, as it accounts
for more significant variance in the behavioural intentions construct. However, interventions
to both constructs may be applied for the communication campaigns. Nevertheless, this method
is not unassailable, interventions to a construct do not guarantee improvement to the
behavioural intentions. The estimates of relative weights are often affected by variables that
have nothing to do with the relative importance of the predictor constructs. Therefore, TPB
provides general guidelines for the interventions, but does not specify which one is most

effective. The methods considered could include persuasive communications like social media,
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press or any other model (Ajzen, 2006). As a result, the method for the interventions is

developed through investigator’s experience and creativity (Ajzen, 2006).

6.2. Limitations

While research has provided valuable insights into the extended model's ability to predict
the intentions, it is also important to note limitations. Firstly, the study applied the convenience
sample method for data collection due to the restrictions in the ability to reach the target group.
However, the convenience sample poses a certain risk to the generalisability of the population.
Hence, the generalization of the results must be made with caution and the representation of
the Danish population limits this thesis. The findings hold a cross-sectional value only, as the
study is conducted during an ongoing pandemic and explores behavioural intentions to use an
app in a setting of the ongoing crisis. For instance, when the pandemic comes to an end, there
won’t be any need for the SmitteStop contact tracing app. Additionally, the chosen research
design holds certain limitations as well. The variance theory entails a certain perspective in
which the phenomena is being studied. The variance theory represents the events as changes in
the variables, which are building blocks for the process model (Van de Ven, 2007). As a result,
this causes a highly restrictive representation of the studied phenomena. Since the reality is
constructed in a certain way of slicing the world into researchable pieces. Further causality of
the variables serves as the basis of explanation, which poses a risk of downplaying other
sources contributing to the change in the variables, as well as restricts the investigation of how
social entities change and develop (Van de Ven, 2007).

Furthermore, some limitations may lie in the TPB model itself. Ajzen (2011) has stated that
the model has limits to its predictive validity and claims that even in carefully assessed
constructs lies random measurement error. The constructs rarely exhibit reliability statistics
over 0.80. Therefore, even with good measures, in terms of correlations, the best results the
researcher can expect are the coefficients of about 0.60. (Ajzen, 2011). Another limitation of
the model can be accounted for by the measures of TPB being indirect, as actual observations
of the behaviours are not possible. Additionally, the TPB model assumes that people are
rational beings who make systematic judgments. Therefore, unconscious motives are not
considered. As the model is designed to measure a specific behaviour, the generalizability can

only be applied to that unique action (Knabe, 2012). In this case, the model studies the
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intentions to use a SmitteStop contract tracing app during an ongoing pandemic. When applied
to a particular behaviour like in this case, the theory retains a solid framework for further

investigation.

It is also important to note some limitations of the regression analysis itself. As the
associations among the variables in regression analysis are not causal but apply correlational
designs instead. Moreover, it can be influenced by currently unmeasured variables. Overall,

the regression solution is sensitive to the type of variable included.

6.3. Suggestions For Further Research

The study's findings raise new questions for academics and practitioners, indicating the
need for more research in the field of health communications and crisis communication. This
thesis set out to explore and gain better understanding of the Danish population's intentions to
adopt the CTA. During an ongoing crisis, in order to explore how well the extended model
predicted the behavioural intention. It was revealed that one of the constructs, trust in the
government, did not provide a significant contribution to the model. While this contradicted
with the majority of findings, it also revealed the possibility for future research. Some
researchers have also previously observed a similar phenomenon (Amaro & Duarte, 2016;
Ibrahim et al., 2020). Therefore, some adjustments need to be made to the extended TPB model.
Since the construct of trust does not have significant a direct impact on behavioural intentions,
but some of the researchers have observed that it indirectly impacts behavioural intentions
through attitude. As a result, these findings lead to new questions that can inquire into new

research of the TPB model and the construct of trust in the government.

While the study has provided some suggestions for which constructs are suitable for
behavioural interventions, it requires further research. As first the communication campaigns
need to be developed and a new study must be conducted to observe the difference in

behavioural intention among the two studies. Therefore, further research is required.

Furthermore, this research did not focus on cross-cultural differences between the
Danish and expat population. Future research could explore the differences in behavioural
intentions between the two groups. This could be of importance for future research looking to

generalize the findings across different cultures.

54

Classification: Public



7. References

Ahmad, N. H., Ramayah, T., Mahmud, I., Musa, M., & Anika, J. J. (2019). Entrepreneurship
as a preferred career option: Modelling tourism students’ entrepreneurial intention.
Education+ Training.

AJMC. (2021). A Timeline of COVID-19 Developments in 2020. The American Journal of
Managed Care. Retrieved 10 March from https://www.ajmc.com/view/a-timeline-of-
covid19-developments-in-2020

Ajzen, 1. (1991). The Theory of Planned Behavior. Organizational Behavior and Human
Decision Processes, 50, 179-211. https://doi.org/10.1016/0749-5978(91)90020-T

Ajzen, 1. (2006). Behavioral Interventions Based on the Theory of Planned Behavior.

Ajzen, . (2011). The theory of planned behaviour: Reactions and reflections. Psychology &
Health, 26(9), 1113-1127. https://doi.org/10.1080/08870446.2011.613995

Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior
[Non-fiction]. Prentice-Hall.
http://ludwig.lub.lu.se/login?url=https://search.ebscohost.com/login.aspx?direct=true
&db=cat07147a&AN=Ilub.224868&site=eds-live&scope=site

Altman, 1. (1975). The environment and social behavior: privacy, personal space, territory,
and crowding.

Altmann, S., Milsom, L., Zillessen, H., Blasone, R., Gerdon, F., Bach, R., Kreuter, F.,
Nosenzo, D., Toussaert, S., & Abeler, J. (2020). Acceptability of App-Based Contact
Tracing for COVID-19: Cross-Country Survey Study. JMIR mHealth and uHealth,
8(8), €19857. https://doi.org/10.2196/19857

Amaro, S., & Duarte, P. (2016). Travellers’ intention to purchase travel online: integrating
trust and risk to the theory of planned behaviour. Anatolia, 27(3), 389-400.
https://doi.org/10.1080/13032917.2016.1191771

Anglemyer, A., Moore, T. H., Parker, L., Chambers, T., Grady, A., Chiu, K., Parry, M.,
Wilczynska, M., Flemyng, E., & Bero, L. (2020). Digital contact tracing technologies
in epidemics: a rapid review. Cochrane Database of Systematic Reviews.
https://doi.org/10.1002/14651858.cd013699

Armitage, C. J., & Conner, M. (2001). Efficacy of the Theory of Planned Behaviour: A meta-
analytic review. British Journal of Social Psychology, 40(4), 471-499.
https://doi.org/10.1348/014466601164939

55

Classification: Public


https://www.ajmc.com/view/a-timeline-of-covid19-developments-in-2020
https://www.ajmc.com/view/a-timeline-of-covid19-developments-in-2020
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1080/08870446.2011.613995
http://ludwig.lub.lu.se/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat07147a&AN=lub.224868&site=eds-live&scope=site
http://ludwig.lub.lu.se/login?url=https://search.ebscohost.com/login.aspx?direct=true&db=cat07147a&AN=lub.224868&site=eds-live&scope=site
https://doi.org/10.2196/19857
https://doi.org/10.1080/13032917.2016.1191771
https://doi.org/10.1002/14651858.cd013699
https://doi.org/10.1348/014466601164939

Azevedo, J. (2017). Updating Organizational Epistemology. In J. A. C. Baum (Ed.), The
Blackwell companion to organizations (pp. 713-732).
https://doi.org/https://doi.org/10.1002/9781405164061.ch31

Bagozzi, R. P. (1992). The self-regulation of attitudes, intentions, and behavior. Social
psychology quarterly, 178-204.

Barbera, F., & Ajzen, 1. (2020). Control interactions in the theory of planned behavior:
Rethinking the role of subjective norm. Europe's Journal of Psychology, 16(3), 401.

Belanger, F., & Carter, L. (2008). Trust and risk in e-government adoption. The Journal of
Strategic Information Systems, 17(2), 165-176.
https://doi.org/10.1016/j.jsis.2007.12.002

Best, J., & Kahn, J. (2006). Research in Education. Boston, Massaschusetts. Allyn and
Bacon/Pearson Education.

Bish, A., & Michie, S. (2010). Demographic and attitudinal determinants of protective
behaviours during a pandemic: A review. British Journal of Health Psychology,
15(4), 797-824. https://doi.org/10.1348/135910710x485826

Boyle, M. P., & Schmierbach, M. (2019). Applied communication research methods: Getting
started as a researcher. Routledge.

Bosnjak, M., Ajzen, 1., & Schmidt, P. (2020). The theory of planned behavior: Selected
recent advances and applications. Europe’s Journal of Psychology, 16(3), 352-356.
https://doi.org/10.5964/ejop.v16i3.3107

Brandt, K. B. V. (2021). Hver fjerde med positiv pcr-test har meldt sig smittet i app. TV 2
Lorry. Retrieved 8 February from https://www.tv2lorry.dk/lorryland/hver-fjerde-med-
positiv-pcr-test-har-meldt-sig-smittet-i-
app?fbclid=IwAR2S6Jdt92IF605rN2kXTKrYdudjSEEjQdkBKkTotHswdH73p4TC-
S6fsx0U

Bryman, A. (2016). Social research methods. Oxford university press.

Burgess, M., King, N., Harris, M., & Lewis, E. (2013). Electric vehicle drivers’ reported
interactions with the public: Driving stereotype change? Transportation Research
Part F: Traffic Psychology and Behaviour, 17, 33-44.
https://doi.org/10.1016/j.trf.2012.09.003

Caperello, N. D., & Kurani, K. S. (2012). Households’ Stories of Their Encounters With a
Plug-In Hybrid Electric Vehicle. Environment and Behavior, 44(4), 493-508.
https://doi.org/10.1177/0013916511402057

56

Classification: Public


https://doi.org/https:/doi.org/10.1002/9781405164061.ch31
https://doi.org/10.1016/j.jsis.2007.12.002
https://doi.org/10.1348/135910710x485826
https://doi.org/10.5964/ejop.v16i3.3107
https://www.tv2lorry.dk/lorryland/hver-fjerde-med-positiv-pcr-test-har-meldt-sig-smittet-i-app?fbclid=IwAR2S6Jdt92lF605rN2kXTKrYdudjSEEjQdkBkTotHswdH73p4TC-S6fsx0U
https://www.tv2lorry.dk/lorryland/hver-fjerde-med-positiv-pcr-test-har-meldt-sig-smittet-i-app?fbclid=IwAR2S6Jdt92lF605rN2kXTKrYdudjSEEjQdkBkTotHswdH73p4TC-S6fsx0U
https://www.tv2lorry.dk/lorryland/hver-fjerde-med-positiv-pcr-test-har-meldt-sig-smittet-i-app?fbclid=IwAR2S6Jdt92lF605rN2kXTKrYdudjSEEjQdkBkTotHswdH73p4TC-S6fsx0U
https://www.tv2lorry.dk/lorryland/hver-fjerde-med-positiv-pcr-test-har-meldt-sig-smittet-i-app?fbclid=IwAR2S6Jdt92lF605rN2kXTKrYdudjSEEjQdkBkTotHswdH73p4TC-S6fsx0U
https://doi.org/10.1016/j.trf.2012.09.003
https://doi.org/10.1177/0013916511402057

Carley, S., Krause, R. M., Lane, B. W., & Graham, J. D. (2013). Intent to purchase a plug-in
electric vehicle: A survey of early impressions in large US cites. Transportation
Research Part D: Transport and Environment, 18, 39-45.
https://doi.org/10.1016/j.trd.2012.09.007

Chang, Y., Wong, S. F., & Lee, H. (2015). Understanding perceived privacy: A privacy
boundary management model.

Chopdar, P. K., Korfiatis, N., Sivakumar, V. J., & Lytras, M. D. (2018). Mobile shopping
apps adoption and perceived risks: A cross-country perspective utilizing the Unified
Theory of Acceptance and Use of Technology. Computers in Human Behavior, 86,
109-128. https://doi.org/10.1016/j.chb.2018.04.017

Cohen, J. (1992). Statistical power analysis. Current directions in psychological science,
1(3), 98-101.

Conner, M., & Armitage, C. J. (1998). Extending the theory of planned behavior: A review
and avenues for further research. Journal of Applied Social Psychology, 28(15), 1429-
1464.

Coombs, C., Arnold, J., Loan-Clarke, J., Bosley, S., & Martin, C. (2010). Allied health
professionals' intention to work for the National Health Service: a study of stayers,
leavers and returners. Health services management research, 23(2), 47-53.
https://doi.org/10.1258/hsmr.2009.009019

Cooper, D. R., Schindler, P. S., & Sun, J. (2006). Business research methods (Vol. 9).
Mcgraw-hill New York.

Dai, H., & Palvi, P. C. (2009). Mobile commerce adoption in China and the United States.
ACM SIGMIS Database: the DATABASE for Advances in Information Systems, 40(4),
43-61. https://doi.org/10.1145/1644953.1644958

De Bruijn, G.-J. (2010). Understanding college students’ fruit consumption. Integrating habit
strength in the theory of planned behaviour. Appetite, 54(1), 16-22.

Dean, M., Raats, M. M., & Shepherd, R. (2008). Moral concerns and consumer choice of
fresh and processed organic foods 1. Journal of Applied Social Psychology, 38(8),
2088-2107.

Dinev, T., & Hart, P. (2006). An Extended Privacy Calculus Model for E-Commerce
Transactions. Information Systems Research, 17(1), 61-80.
https://doi.org/10.1287/isre.1060.0080

Dinev, T., Xu, H., Smith, J. H., & Hart, P. (2013). Information privacy and correlates: an
empirical attempt to bridge and distinguish privacy-related concepts. European
Journal of Information Systems, 22(3), 295-316.

57

Classification: Public


https://doi.org/10.1016/j.trd.2012.09.007
https://doi.org/10.1016/j.chb.2018.04.017
https://doi.org/10.1258/hsmr.2009.009019
https://doi.org/10.1145/1644953.1644958
https://doi.org/10.1287/isre.1060.0080

Duan, S., & Deng, H. (2020). How to encourage Australians to adopt the contact tracing
app?—A privacy lens.

Egbue, O., & Long, S. (2012). Barriers to widespread adoption of electric vehicles: An
analysis of consumer attitudes and perceptions. Energy Policy, 48, 717-729.
https://doi.org/10.1016/j.enpol.2012.06.009

Elkhodr, M., Mubin, O., Iftikhar, Z., Masood, M., Alsinglawi, B., Shahid, S., & Alnajjar, F.
(2021). Technology, Privacy, and User Opinions of COVID-19 Mobile Apps for
Contact Tracing: Systematic Search and Content Analysis. Journal of Medical
Internet Research, 23(2), e23467. https://doi.org/10.2196/23467

Farrokhi, F., & Mahmoudi-Hamidabad, A. (2012). Rethinking convenience sampling:
Defining quality criteria. Theory & Practice in Language Studies, 2(4).

Ferretti, L., Wymant, C., Kendall, M., Zhao, L., Nurtay, A., Abeler-Dérner, L., Parker, M.,
Bonsall, D., & Fraser, C. (2020). Quantifying SARS-CoV-2 transmission suggests
epidemic control with digital contact tracing. Science, 368(6491), eabb6936.
https://doi.org/10.1126/science.abb6936

Field, A. (2016). An adventure in statistics: The reality enigma. Sage.

Fincham, D. S. (2005). Predicting dietary and fluid adherence in hemodialysis: An
application and extension of the Theory of Planned Behaviour Stellenbosch:
University of Stellenbosch].

Fishbein, M., & Ajzen, A. (1980). Understanding Attitudes and Predicting Social Behaviour.
Preventive-Hall. Inc., Englewood Cliffs.

Fishbein, M., & Ajzen, I. (2011). Predicting and changing behavior: The reasoned action
approach. Psychology press.

Fishbein, M., Ajzen, I., & Hinkle, R. (1980). Predicting and understanding voting in
American elections: Effects of external variables. Understanding attitudes and
predicting social behavior, 173195.

Francis, J., Eccles, M. P., Johnston, M., Walker, A., Grimshaw, J. M., Foy, R., Kaner, E. F.,
Smith, L., & Bonetti, D. (2004). Constructing questionnaires based on the theory of
planned behaviour: A manual for health services researchers.

George, D. (2011). SPSS for windows step by step: A simple study guide and reference, 17.0
update, 10/e. Pearson Education India.

Godin, G., Valois, P., Lepage, L., & Desharnais, R. (1992). Predictors of smoking behaviour:
an application of Ajzen's theory of planned behaviour. British journal of addiction,
87(9), 1335-1343.

58

Classification: Public


https://doi.org/10.1016/j.enpol.2012.06.009
https://doi.org/10.2196/23467
https://doi.org/10.1126/science.abb6936

Goold, B. J. (2010). How much surveillance is too much? Some thoughts on surveillance,
democracy, and the political value of privacy. Some thoughts on surveillance,
democracy, and the political value of privacy.

Hadadgar, A., Changiz, T., Masiello, I., Dehghani, Z., Mirshahzadeh, N., & Zary, N. (2016).
Applicability of the theory of planned behavior in explaining the general practitioners
eLearning use in continuing medical education. BMC Med Educ, 16(1), 215.
https://doi.org/10.1186/s12909-016-0738-6

Haig, B. D. (2013). The Philosophy of Qualitative Methods. In T. D. Little (Ed.), The Oxford
handbook of quantitative methods, volume 1: Foundations (pp. 7-31). Oxford
University Press.

Hair, J. F., Page, M., & Brunsveld, N. (2019). Essentials of business research methods.
Routledge.

Hallahan, K., Holtzhausen, D., Van Ruler, B., Ver¢i¢, D., & Sriramesh, K. (2007). Defining
Strategic Communication. International Journal of Strategic Communication, 1(1), 3-
35. https://doi.org/10.1080/15531180701285244

Hardin, R. (2013). Government without trust. Journal of Trust Research, 3(1), 32-52.
https://doi.org/10.1080/21515581.2013.771502

Hasan, S. A., Muzumdar, J. M., Nayak, R., & Wu, W. K. (2019). Using the theory of planned
behavior to understand factors influencing south asian consumers’ intention to seek
pharmacist-provided medication therapy management services. Pharmacy, 7(3), 88.

Heath, R. L., & Gay, C. D. (1997). Risk Communication. Management Communication
Quarterly, 10(3), 342-372. https://doi.org/10.1177/0893318997010003004

Hidrue, M. K., Parsons, G. R., Kempton, W., & Gardner, M. P. (2011). Willingness to pay
for electric vehicles and their attributes. Resource and Energy Economics, 33(3), 686-
705. https://doi.org/10.1016/j.reseneeco.2011.02.002

Holst, A., & Iversen, J. M. (2011). An application of a revised theory of planned behavior:
Predicting the intention to use personal care products without endocrine disrupting
chemicals. Copenhagen Business School.

Yang, H., Lee, H., & Zo, H. (2017). User acceptance of smart home services: an extension of
the theory of planned behavior. Industrial Management & Data Systems, 117(1), 68-
89. https://doi.org/10.1108/imds-01-2016-0017

Yang, S., Lu, Y., Gupta, S., Cao, Y., & Zhang, R. (2012). Mobile payment services adoption
across time: An empirical study of the effects of behavioral beliefs, social influences,
and personal traits. Computers in Human Behavior, 28(1), 129-142.

59

Classification: Public


https://doi.org/10.1186/s12909-016-0738-6
https://doi.org/10.1080/15531180701285244
https://doi.org/10.1080/21515581.2013.771502
https://doi.org/10.1177/0893318997010003004
https://doi.org/10.1016/j.reseneeco.2011.02.002
https://doi.org/10.1108/imds-01-2016-0017

Ibrahim, A. N. H., Borhan, M. N., & Rahmat, R. A. O. K. (2020). Understanding Users’
Intention to Use Park-and-Ride Facilities in Malaysia: The Role of Trust as a Novel
Construct in the Theory of Planned Behaviour. Sustainability, 12(6), 2484.
https://doi.org/10.3390/su12062484

Intawan, C., & Nicholson, S. P. (2018). My Trust in Government Is Implicit: Automatic Trust
in Government and System Support. The Journal of Politics, 80(2), 601-614.
https://doi.org/10.1086/694785

Jaccard, J. J., & Davidson, A. R. (1972). Toward an Understanding of Family Planning
Behaviors: An Initial Investigation 1. Journal of Applied Social Psychology, 2(3),
228-235.

Kahn, M. E. (2007). Do greens drive Hummers or hybrids? Environmental ideology as a
determinant of consumer choice. Journal of Environmental Economics and
Management, 54(2), 129-145. https://doi.org/10.1016/].jeem.2007.05.001

Knabe, A. P. (2012). Applying Ajzen's theory of planned behavior to a study of online course
adoption in public relations education. Marquette University.

Kokkoris, M. D., & Kamleitner, B. (2020). Would You Sacrifice Your Privacy to Protect
Public Health? Prosocial Responsibility in a Pandemic Paves the Way for Digital
Surveillance. Front Psychol, 11, 578618. https://doi.org/10.3389/fpsyq.2020.578618

Kor, K., & Mullan, B. A. (2011). Sleep hygiene behaviours: An application of the theory of
planned behaviour and the investigation of perceived autonomy support, past
behaviour and response inhibition. Psychology & Health, 26(9), 1208-1224.

Kowatsch, T., & Maass, W. (2012). Critical Privacy Factors of Internet of Things Services:
An Empirical Investigation with Domain Experts. In (pp. 200-211). Springer Berlin
Heidelberg. https://doi.org/10.1007/978-3-642-33244-9 14

Lai, I., Liu, Y., Sun, X., Zhang, H., & Xu, W. (2015). Factors Influencing the Behavioural
Intention towards Full Electric Vehicles: An Empirical Study in Macau.
Sustainability, 7(9), 12564-12585. https://doi.org/10.3390/su70912564

Lane, B., & Potter, S. (2007). The adoption of cleaner vehicles in the UK: exploring the
consumer attitude—action gap. Journal of Cleaner Production, 15(11-12), 1085-1092.
https://doi.org/10.1016/j.jclepro.2006.05.026

Lange, P., Kruglanski, A., & Higgins, E. (2012). The theory of planned behavior. Handbook
of theories of social psychology, 1, 438-459.

Lavrakas, P. J. (2008). Encyclopedia of Survey Research Methods.
https://doi.org/10.4135/9781412963947

60

Classification: Public


https://doi.org/10.3390/su12062484
https://doi.org/10.1086/694785
https://doi.org/10.1016/j.jeem.2007.05.001
https://doi.org/10.3389/fpsyg.2020.578618
https://doi.org/10.1007/978-3-642-33244-9_14
https://doi.org/10.3390/su70912564
https://doi.org/10.1016/j.jclepro.2006.05.026
https://doi.org/10.4135/9781412963947

Leavy, P. (2017). Research Design : Quantitative, Qualitative, Mixed Methods, Arts-Based,
and Community-Based Participatory Research Approaches. Guilford Publications.
http://ebookcentral.proguest.com/lib/lund/detail.action?docID=4832778

Lee, J.-M. (2019). DETERMINANTS OF MOBILE PAYMENT USAGE AND THE
MODERATING EFFECT OF GENDER: EXTENDING THE UTAUT MODEL
WITH PRIVACY RISK. International Journal of Electronic Commerce Studies,
10(1), 43-64. https://doi.org/10.7903/ijecs.1644

Li, Y. (2012). Theories in online information privacy research: A critical review and an
integrated framework. Decision Support Systems, 54(1), 471-481.
https://doi.org/10.1016/j.dss.2012.06.010

Li, T., Yang, J., Faklaris, C., King, J., Agarwal, Y., Dabbish, L., & Hong, J. I. (2020).
Decentralized is not risk-free: Understanding public perceptions of privacy-utility
trade-offs in COVID-19 contact-tracing apps. https://doi.org/None

arxiv:2005.11957

Lieven, T., Miihlmeier, S., Henkel, S., & Waller, J. F. (2011). Who will buy electric cars? An
empirical study in Germany. Transportation Research Part D: Transport and
Environment, 16(3), 236-243. https://doi.org/10.1016/j.trd.2010.12.001

Lin, J., Carter, L., & Liu, D. (2021). Privacy concerns and digital government: exploring
citizen willingness to adopt the COVIDSafe app. European Journal of Information
Systems, 1-14.

Liska, A. E. (1984). A critical examination of the causal structure of the Fishbein/Ajzen
attitude-behavior model. Social psychology quarterly, 61-74.

Local, T. (2021). ANALYSIS: How worrying are Denmark’s rising coronavirus numbers?
The Local. Retrieved 8 May from https://www.thelocal.dk/20210507/analysis-how-
worrying-are-denmarks-rising-coronavirus-numbers/

Lu, Y., Yang, S., Chau, P. Y. K., & Cao, Y. (2011). Dynamics between the trust transfer
process and intention to use mobile payment services: A cross-environment
perspective. Information & Management, 48(8), 393-403.
https://doi.org/10.1016/j.im.2011.09.006

Maxwell, J. (1992). Understanding and validity in qualitative research. Harvard educational
review, 62(3), 279-301.

Megnin-Viggars, O., Carter, P., Melendez-Torres, G. J., Weston, D., & Rubin, G. J. (2020).
Facilitators and barriers to engagement with contact tracing during infectious disease
outbreaks: A rapid review of the evidence. PLOS ONE, 15(10), e0241473.
https://doi.org/10.1371/journal.pone.0241473

61

Classification: Public


http://ebookcentral.proquest.com/lib/lund/detail.action?docID=4832778
https://doi.org/10.7903/ijecs.1644
https://doi.org/10.1016/j.dss.2012.06.010
https://doi.org/None
https://doi.org/10.1016/j.trd.2010.12.001
https://www.thelocal.dk/20210507/analysis-how-worrying-are-denmarks-rising-coronavirus-numbers/
https://www.thelocal.dk/20210507/analysis-how-worrying-are-denmarks-rising-coronavirus-numbers/
https://doi.org/10.1016/j.im.2011.09.006
https://doi.org/10.1371/journal.pone.0241473

Monahan, T. (2006). Surveillance and security: Technological politics and power in everyday
life. Taylor & Francis.

Montgomery, B. R. (1989). The influence of attitudes and normative pressures on voting
decisions in a union certification election. ILR Review, 42(2), 262-279.

Moon, M. J. (2020). Fighting COVID -19 with Agility, Transparency, and Participation:
Wicked Policy Problems and New Governance Challenges. Public Administration
Review, 80(4), 651-656. https://doi.org/10.1111/puar.13214

Moons, I., & De Pelsmacker, P. (2012). Emotions as determinants of electric car usage
intention. Journal of Marketing Management, 28(3-4), 195-237.
https://doi.org/10.1080/0267257x.2012.659007

Muijs, D. (2004). Doing Quantitative Research in Education with SPSS
https://doi.org/10.4135/9781849209014

Muller-Seitz, G., Dautzenberg, K., Creusen, U., & Stromereder, C. (2009). Customer
acceptance of RFID technology: Evidence from the German electronic retail sector.
Journal of retailing and consumer services, 16(1), 31-39.
https://doi.org/https://doi.org/10.1016/j.jretconser.2008.08.002

NapoleonCat. (n.d). Social Media users in Denmark - July 2021. Retrieved 15 August from
https://napoleoncat.com/stats/social-media-users-in-denmark/2021/07/

Ngan, O. M. Y., & Kelmenson, A. M. (2020). Using Big Data Tools to Analyze Digital
Footprint in the COVID-19 Pandemic: Some Public Health Ethics Considerations.
Asia Pac J Public Health, 1010539520984360.
https://doi.org/10.1177/1010539520984360

Norman, P., & Conner, M. (2005). The theory of planned behavior and exercise: Evidence for
the mediating and moderating roles of planning on intention-behavior relationships.
Journal of Sport and Exercise Psychology, 27(4), 488-504.

Norman, P., & Cooper, Y. (2011). The theory of planned behaviour and breast self-
examination: Assessing the impact of past behaviour, context stability and habit
strength. Psychology & Health, 26(9), 1156-1172.

Nuttavuthisit, K., & Thegersen, J. (2017). The Importance of Consumer Trust for the
Emergence of a Market for Green Products: The Case of Organic Food. Journal of
Business Ethics, 140(2), 323-337. https://doi.org/10.1007/s10551-015-2690-5

O’Callaghan, M. E., Buckley, J., Fitzgerald, B., Johnson, K., Laffey, J., McNicholas, B.,
Nuseibeh, B., O’Keeffe, D., O’Keeffe, 1., Razzaq, A., Rekanar, K., Richardson, 1.,
Simpkin, A., Abedin, J., Storni, C., Tsvyatkova, D., Walsh, J., Welsh, T., & Glynn, L.
(2021). A national survey of attitudes to COVID-19 digital contact tracing in the

62

Classification: Public


https://doi.org/10.1111/puar.13214
https://doi.org/10.1080/0267257x.2012.659007
https://doi.org/10.4135/9781849209014
https://doi.org/https:/doi.org/10.1016/j.jretconser.2008.08.002
https://napoleoncat.com/stats/social-media-users-in-denmark/2021/07/
https://doi.org/10.1177/1010539520984360
https://doi.org/10.1007/s10551-015-2690-5

Republic of Ireland. Irish Journal of Medical Science (1971 -), 190(3), 863-887.
https://doi.org/10.1007/s11845-020-02389-y

Oldeweme, A., Martins, J., Westmattelmann, D., & Schewe, G. (2021). The Role of
Transparency, Trust, and Social Influence on Uncertainty Reduction in Times of
Pandemics: Empirical Study on the Adoption of COVID-19 Tracing Apps. J Med
Internet Res, 23(2), e25893. https://doi.org/10.2196/25893

Osborne, J. W., Christianson, W. R., & Gunter, J. S. (2001). Educational Psychology from a
Statistician's Perspective: A Review of the Quantitative Quality of Our Field.

Osborne, J. W., & Overbay, A. (2004). The power of outliers (and why researchers should
always check for them). Practical Assessment, Research, and Evaluation, 9(1), 6.

Ostergaard, A., & Frokjer, S. (2020). Detektor: Mange, mange flere danskere skal hente
Smittestop-app, siger professor. Retrieved 2 May from
https://www.dr.dk/nyheder/detektor/detektor-mange-mange-flere-danskere-skal-
hente-smittestop-app-siger-professor

Ozaki, R., & Sevastyanova, K. (2011). Going hybrid: An analysis of consumer purchase
motivations. Energy Policy, 39(5), 2217-2227.
https://doi.org/10.1016/j.enpol.2010.04.024

Pallant, J. (2011). Spss survival manual a step by step guide to analysis using spss 4th
edition. Australia: Everbest Printing Co.

Podsakoff, P. M., & Todor, W. D. (1985). Relationships between leader reward and
punishment behavior and group processes and productivity. Journal of management,
11(1), 55-73.

Post, C. (2020). Denmark launches coronavirus app Smittestop. The Copenhagen Post -
Danish News in English. Retrieved 5 April from https://cphpost.dk/?p=115021

Raygor, A. D. (2016). The theory of planned behavior: Understanding consumer intentions to
purchase local food in lowa lowa State University].

Rhodes, R. E., Blanchard, C. M., & Matheson, D. H. (2006). A multicomponent model of the
theory of planned behaviour. British Journal of Health Psychology, 11(1), 119-137.

Ritzau. (2022). Mette Frederiksen takker danskere der booker tid til vaccine.
Avisendanmark. Retrieved 3 January from https://avisendanmark.dk/artikel/mette-
frederiksen-takker-danskere-der-booker-tid-til-vaccine

Roche, M. Y., Mourato, S., Fischedick, M., Witte, K., & Viebahn, P. (2010). Public attitudes
towards and demand for hydrogen and fuel cell vehicles: A review of the evidence

63

Classification: Public


https://doi.org/10.1007/s11845-020-02389-y
https://doi.org/10.2196/25893
https://www.dr.dk/nyheder/detektor/detektor-mange-mange-flere-danskere-skal-hente-smittestop-app-siger-professor
https://www.dr.dk/nyheder/detektor/detektor-mange-mange-flere-danskere-skal-hente-smittestop-app-siger-professor
https://doi.org/10.1016/j.enpol.2010.04.024
https://cphpost.dk/?p=115021
https://avisendanmark.dk/artikel/mette-frederiksen-takker-danskere-der-booker-tid-til-vaccine
https://avisendanmark.dk/artikel/mette-frederiksen-takker-danskere-der-booker-tid-til-vaccine

and methodological implications. Energy Policy, 38, 5301-5310.
https://doi.org/10.1016/j.enpol.2009.03.029

Salathe, M., Althaus, C. L., Neher, R., Stringhini, S., Hodcroft, E., Fellay, J., Zwahlen, M.,
Senti, G., Battegay, M., Wilder-Smith, A., Eckerle, I., Egger, M., & Low, N. (2020).
COVID-19 epidemic in Switzerland: on the importance of testing, contact tracing and
isolation. Swiss Medical Weekly. https://doi.org/10.4414/smw.2020.20225

Saunders, M., Lewis, P., & Thornhill, A. (2007). Research methods. Business Students 4th
edition Pearson Education Limited, England.

Sellnow, T. L., Seeger, M. W., & Sellnow, T. L. (2013). Theorizing Crisis Communication.
John Wiley & Sons, Incorporated.
http://ebookcentral.proguest.com/lib/lund/detail.action?docID=1110724

Shalender, K., & Yadav, R. K. (2018). Promoting e-mobility in India: challenges, framework,
and future roadmap. Environment, Development and Sustainability, 20(6), 2587-2607.
https://doi.org/10.1007/s10668-017-0006-x

Shalender, K., & Sharma, N. (2021). Using extended theory of planned behaviour (TPB) to
predict adoption intention of electric vehicles in India. Environment, Development
and Sustainability, 23(1), 665-681. https://doi.org/10.1007/s10668-020-00602-7

Sharma, S., Singh, G., Sharma, R., Jones, P., Kraus, S., & Dwivedi, Y. K. (2020). Digital
Health Innovation: Exploring Adoption of COVID-19 Digital Contact Tracing Apps.
IEEE Transactions on Engineering Management, 1-17.
https://doi.org/10.1109/tem.2020.3019033

Sheppard, B. H., Hartwick, J., & Warshaw, P. R. (1988). The theory of reasoned action: A
meta-analysis of past research with recommendations for modifications and future
research. Journal of consumer research, 15(3), 325-343.

Sheppard, V. (2020). Research Methods for the Social Sciences: An Introduction. Vancouver:
BCCampus.

smitte|stop. (2021). Download Smitte|stop. Retrieved 3 March from https://smittestop.dk/en/

Sparks, P., & Shepherd, R. (1992). Self-identity and the theory of planned behavior: Assesing
the role of identification with" green consumerism™. Social psychology quarterly,
388-399.

Statistics. (n.d.). Population Figures. Statistics Denmark. Retrieved 15 April from
https://www.dst.dk/en/Statistik/emner/borgere/befolkning/befolkningstal

Stewart, K. J. (2003). Trust Transfer on the World Wide Web. Organization Science, 14(1),
5-17. https://doi.org/10.1287/orsc.14.1.5.12810

64

Classification: Public


https://doi.org/10.1016/j.enpol.2009.03.029
https://doi.org/10.4414/smw.2020.20225
http://ebookcentral.proquest.com/lib/lund/detail.action?docID=1110724
https://doi.org/10.1007/s10668-017-0006-x
https://doi.org/10.1007/s10668-020-00602-7
https://doi.org/10.1109/tem.2020.3019033
https://smittestop.dk/en/
https://www.dst.dk/en/Statistik/emner/borgere/befolkning/befolkningstal
https://doi.org/10.1287/orsc.14.1.5.12810

Suh, A., & Li, M. (2021). Digital Tracing during the COVID-19 Pandemic: User Appraisal,
Emotion, and Continuance Intention. Sustainability, 13(2), 608.

Tabachnick, B. G., & Fidell, L. S. (2013). Using Multivariate Statistics (Sixth Edition ed.).
PEARSON.

Tabachnick, B. G., Fidell, L. S., & Ullman, J. B. (2007). Using multivariate statistics (\ol.
5). Pearson Boston, MA.

Tewksbury, D., & Scheufele, D. (2009). News Framing Theory and Research. In (pp. 17-33).
https://doi.org/10.4324/9780429491146-4

Thompson, N., McGill, T., Bunn, A., & Alexander, R. (2020). Cultural factors and the role of
privacy concerns in acceptance of government surveillance. Journal of the
Association for Information Science and Technology, 71(9), 1129-1142.
https://doi.org/10.1002/asi.24372

Tomczyk, S., Barth, S., Schmidt, S., & Muehlan, H. (2021). Utilizing Health Behavior
Change and Technology Acceptance Models to Predict the Adoption of COVID-19
Contact Tracing Apps: Cross-sectional Survey Study. Journal of Medical Internet
Research, 23(5), e25447.

Van de Ven, A. H. (2007). Engaged scholarship: A guide for organizational and social
research. Oxford University Press on Demand.

Von Wyl, V., Hoglinger, M., Sieber, C., Kaufmann, M., Moser, A., Serra-Burriel, M.,
Ballouz, T., Menges, D., Frei, A., & Puhan, M. A. (2021). Drivers of Acceptance of
COVID-19 Proximity Tracing Apps in Switzerland: Panel Survey Analysis. IMIR
Public Health and Surveillance, 7(1), e25701. https://doi.org/10.2196/25701

Wang, S., Fan, J., Zhao, D., Yang, S., & Fu, Y. (2016). Predicting consumers’ intention to
adopt hybrid electric vehicles: using an extended version of the theory of planned
behavior model. Transportation, 43(1), 123-143. https://doi.org/10.1007/s11116-014-
9567-9

Wang, X., White, L., Chen, X., Gao, Y., Li, H., & Luo, Y. (2015). An empirical study of
wearable technology acceptance in healthcare. Industrial Management & Data
Systems.

Warshaw, P. R., & Davis, F. D. (1985). Disentangling behavioral intention and behavioral
expectation. Journal of experimental social psychology, 21(3), 213-228.

Weber, M. (1978). Economy and society: An outline of interpretive sociology (Vol. 1). Univ
of California Press.

65

Classification: Public


https://doi.org/10.4324/9780429491146-4
https://doi.org/10.1002/asi.24372
https://doi.org/10.2196/25701
https://doi.org/10.1007/s11116-014-9567-9
https://doi.org/10.1007/s11116-014-9567-9

Webster, M. (1975). Actions and actors: Principles of social psychology. Winthrop
Publishers.

West, R., Michie, S., Rubin, G. J., & Amlot, R. (2020). Applying principles of behaviour
change to reduce SARS-CoV-2 transmission. Nature Human Behaviour, 4(5), 451-
459, https://doi.org/10.1038/s41562-020-0887-9

Westin, A. F. (1967). Privacy and Freedom (London: The Bodley Head). WestinPrivacy and
Freedom1967.

66

Classification: Public


https://doi.org/10.1038/s41562-020-0887-9

8. Appendix

Appensix 1 — Codebook

Original data name

SPSS variable name

Coding instructions

Classification:

Age Age In 6 Categories:

1=>20

2 =20-30

3=31-40

4 =41-50

5=51-60

6 = 60<
Gender Gender 1 =Female, 2 =Male, 3 =

prefer not to say
Place of Residence Residence 1 = Denmark, 2 = Other
Nationality Nationality 1 = Danish, 2 = Other
Currently, using the SmitteStop APPUSE 1=Yes, 2=No
app?
The people who are important to me | SubNorm1 1 = Strongly Disagree, 7 =
(family, friends) think I should use a Strongly Agree
contact tracing app SmitteStop
If people who are important to me SubNorm2 1 = Strongly Disagree, 7 =
will use the contact tracing app Strongly Agree
SmitteStop, | will also use it
It is expected of me to use the SubNorm3 1 = Strongly Disagree, 7 =
contact tracing app SmitteStop when Strongly Agree
everybody in my immediate
surrounding uses it
Installing contact tracing app Attitudel 1 = Strongly Disagree, 7 =
SmitteStop on my mobile phone is a Strongly Agree
right thing to do
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Installing contact-tracing app
SmitteStop on my mobile phone is a

good idea

Attitude2

1 = Strongly Disagree, 7 =
Strongly Agree

Installing contact-tracing app
SmitteStop on my mobile phone is

beneficial for the society

Attitude3

1 = Strongly Disagree, 7 =
Strongly Agree

I can easily download and use the
app SmitteStop without any
difficulty

PerceivedBehControll

1 = Strongly Disagree, 7 =
Strongly Agree

For me to download and use the
SmitteStop app is easy and does not

require any effort

PerceivedBehControl2

1 = Strongly Disagree, 7 =
Strongly Agree

The decision to use the SmitteStop

app is beyond my control

PerceivedBehControl3

1 = Strongly Disagree, 7 =
Strongly Agree

Whether | decide to use the
SmitteStop app is entirely up to me

PerceivedBehControl4

1 = Strongly Disagree, 7 =
Strongly Agree

Classification:

By using SmitteStop app | will be at | Privacyl 1 = Strongly Disagree, 7 =
risk of my personal information Strongly Agree
being collected excessively
By using SmitteStop app my Privacy2 1 = Strongly Disagree, 7 =
personal information is at risk of Strongly Agree
being accessed by unauthorized
people
By using SmitteStop app my Privacy3 1 = Strongly Disagree, 7 =
location and personal information Strongly Agree
are at risk of being tracked and
monitored
| believe the Danish Government is | Trustl 1 = Strongly Disagree, 7 =
taking the right decisions to mitigate Strongly Agree
the spread of Covid-19 virus
| trust the Danish Government to Trust2 1 = Strongly Disagree, 7 =
carry out implementation of Strongly Agree
SmitteStop app faithfully
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| trust Danish state government Trust3 1 = Strongly Disagree, 7 =
agencies keep my best interests in Strongly Agree

mind

I would be willing to use the Intentionl 1 = Strongly Disagree, 7 =
SmitteStop app Strongly Agree

| intent to use SmitteStop app in the | Intention2 1 = Strongly Disagree, 7 =
future Strongly Agree

| intent to continue using the Intention3 1 = Strongly Disagree, 7 =
SmitteStop app in the future Strongly Agree

Total scale scores

Full Variable Name

SPSS Variable Name

Coding Instructions

Classification: Public

New PerceivedBehControl3 NewPerBehCon3 Recode the negatively
worded responses
PerceivedBehControl3

Sum of Attitude SumAitt Add all scores

Sum of Subjective Norm SumSubNr Add all scores

Sum of Perceived Behavioural SumPerBehCon Reverse the

Control PerceivedBehControl3 and
add all scores

Sum of Intention Sumint Add all scores

Sum of Perceived Privacy Risk SumPerPrivRsk Add all scores

Sum of Trust in the Government | SumTrGov Add all scores
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Appendix 2 — Survey

Survey

Thank you very much for taking part in this study.
Thiz survey is a part of my Master Thesis in Strategic Communication at Lund University.

I'm conducting this study to learn of public attitudes towards contact tracing apps,
specifically SmitteStop app.

The Smitte5top app has been launched by the Danish Ministry of Health, as a mean to stop
the spread of Covid-19 virus. In case an individual is tested positive, the app is used 1o
easily notify other app users that they have been in close contact with a positively tested
person, however users cannot identify the individual. The SmitteStop app was created and
made available on June 1&th 2020, and currently iz available in two languages: Danizh and
Englizh.

The survey is made out of two parts, the first one gathers demographic information and
the second part requires you to choose how strongly you agree or disagree with a series of
statements.

Informed Consemnt

If you decide to participate, your identity as a participant in this study, and any other
personal information gathered about you during the study, will be kept strictly confidential
and will never be made public. All data containing personal information from which you
could be identified will be removed. The answers will only be used for the study.

You are free to discontinue participation &t any time, and all data collected up to that time
as a result of your partial participation will be destroyed without being used in the study.

Thank you in advance,
Evelina Choruzik

*Required

1.

Classification: Public

Please choose your age *

Mark only one oval.
=20

) 20-30

1 31-40

) 41-50

) 51-60

) 6D=

| Other:
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2. Please choose your gender *

Mark only one oval.
| Female

) Male
“ Other

| Prefer not to say

e

3. Please choose your place of residence, country.
Mark only one oval.

) Denmark

[ Other

4.  What is your nationality? *
Mark only one oval.

() Danish

\ Other

5. Are you currently using the SmitteStop app? *
Mark only one oval.

I ™
L JYes

T Mo

-
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b.

Classification: Public

The people who are important to me (family, friends) think | should use a contact
tracing app SmitteStop *

Mark only one oval.

Strongly dizsagree Strongly agree

If people who are important to me will use the contact tracing app SmitteStop, |
will also use 1t ™

Mark only one oval.

Strongly disagree Strongly agree

It is expected of me to use the contact tracing app SmitteStop when everybody
in my immediate surrounding uses it *

Mark only one oval.

Strongly disagree Strongly agree

Installing contact tracing app Smitte3top on my mobile phone is a right thing to
do =

Mark only one oval.

Strongly disagree Strongly agree
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10. Installing contact-tracing app SmitteStop on my mobile phone is a good idea ™

Mark only one oval.

Strongly disagree Strongly agree

11.  Installing contact-tracing app SmitteStop on my mobile phone is beneficial for
the society *

Mark anly one aval.

Strongly disagree Strongly agree

12. | can easily download and use the app SmitteStop without any difficulty *

Mark anly one aval

Strongly disagree Strongly agree

13.  For me to download and use the SmitteStop app is easy and does no require any
effort *

Mark anly one aval

Strongly disagree Strongly agree
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14.  The decision to use the SmitteStop app is beyond my control *

Mark anly one oval.

Strongly dizagree Strongly agree

15.  Whether | decide to use the SmitteStop app is entirely up to me *

Mark anly one oval.

Strongly disagree Strongly agree

16. By using SmitteStop app | will be at risk of my personal information being
collected excessively ®

Mark anly one oval.

Strongly disagree Strongly agree

17. By using SmitteStop app my personal information is at risk of being accessed by
unauthorized people *

Mark anly one oval.

Strongly disagree Strongly agree
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18. By using SmitteStop app my location and personal information are at risk of
being tracked and monitored *

Mark anly one oval.

Strongly dizagree Strongly agree

19. | believe the Danish Government is taking the right decisions to mitigate the
spread of Covid-19 virus *

Mark only one oval.

Strongly disagree Strongly agree

20. | trust the Danish Government to carry out implementation of SmitteStop app
faithfully *

Mark only one oval.

Strongly disagree Strongly agree

21, Itrust Danish state government agencies keep my best interests in mind *

Mark only one oval.

Strongly disagree Strongly agree
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22 |would be willing to use the SmitteStop app *

Mark only one oval.

Strongly disagree Strongly agree

23,  lintent to use SmitteStop app in the future *

Mark only one aval.

Strongly disagree Strongly agree

24. |intent to continue using the SmitteStop app in the future *

Mark only one oval.

Strongly disagree Strongly agree

THANK YOU FOR YOUR PARTICIPATION
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Appendix 3 — SPSS Output

Model Summary®

Std. Error Change Statistics
Mod R Adjusted R of the R Square F Sig. F
el R Square  Square Estimate Change Change dfl df2 Change
1 ,810? ,657 ,652 3,087 ,657 140,093 5 366 ,000
a. Predictors: (Constant), Privacy Risk, PBC, Subjective Norm, Trust in the Government, Attitude
b. Dependent Variable: Behavioural Intention
Coefficients®
Unstandardized = Standardized Collinearity
Coefficients Coefficients Correlations Statistics
Std. Zero- Tolera
Model B Error Beta t Sig. order Partial Part nce @ VIF
1 (Constant) -3,418 1,370 -2,495 013
Attitude ,458 ,055 404 8,278 ,000 ,743 ,397 253 ,393 2,544
Subjective ,342 ,053 ,268 6,415 ,000 ,636 318 ,196 ,536 1,865
Norm
PBC ,388 ,058 ,213 6,670 ,000 ,389 329 204 921 1,086
Trust in the ,080 ,051 ,070 1,558 ,120 596 ,081 ,048 459 2,178
Government
Privacy Risk  -,139 ,037 -,135 -3,784 ,000 -454 -194 -116 ,739 1,353

a. Dependent Variable: Behavioural Intention

Residuals Statistics®

Minimum Maximum  Mean  Std. Deviation N

Predicted Value 2,64 22,24 13,70 4,242 372
Std. Predicted Value -2,610 2,013 ,000 1,000 372
Standard Error of ,178 ,720 ,380 ,096 372
Predicted Value

Adjusted Predicted Value 2,63 22,27 13,70 4,244 372
Residual -13,950 8,068 ,000 3,066 372
Std. Residual -4,519 2,613 ,000 ,993 372
Stud. Residual -4,545 2,663 ,000 1,002 372
Deleted Residual -14,110 8,377 ,002 3,118 372
Stud. Deleted Residual -4,672 2,686 ,000 1,006 372
Mahal. Distance ,237 19,203 4,987 2,983 372
Cook's Distance ,000 ,045 ,003 ,005 372
Centered Leverage Value ,001 ,052 ,013 ,008 372
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a. Dependent Variable: Behavioural Intention

Histogram
Dependent Variable: Behavioural Intention
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Regression Standardized Residual

Classification: Public

Scatterplot

Dependent Variable: Behavioural Intention
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Appendix 4 — Social Media Groups

Social Media Groups the Survey was made available through

Vejle Job Network

Students in Kolding

Det sker p& @sterbro

Kolding Students Accommodation Group
International Students in Vejle

Viborg International Community

Technical University of Denmark (DTU)

Det sker i Svendborg

Slagelse, Korsgr, Skeelskgr, Sorg og Vestsjaelland NASTEN ALT ER TILLADT
Facebook Randers Midtby/Kommune

Foreigners in Randers

International students in Aarhus

Ngrrebro i gamle dage

GANSKE GRATIS i Valby

Gamle Valby

Dansk genealogi (Danish Genealogy)

Dansk statsborgerskab - talmodighed pakraevet
Danske Padel Entusiaster

Dansk humor

Dansk, Litteraturvidenskab og Kultur & Formidling
University of Copenhagen

Aalborg Students

Tilflytternetvaerk Sgnderborg / Newcomers Network Sgnderborg
International Aalborg

Odense Online

Mundo Lingo Copenhagen

International Events in Copenhagen

Copenhagen Sakura Festival (The Official Group)

Praktik og studenterjob til antropologer, sociologer og lignende
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Velkommen i den danske natur

Dansk spids

Oresundskollegiet

TEDxCopenhagen Community

Housing in Aarhus

Tilflytternetvaerk Senderborg / Newcomers Network Sgnderborg
Gamle Valby

Internationals in Amager (Amager Village)

EURO02020 Volunteers Copenhagen

CopenUp
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