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ABSTRACT

Despite the efforts that were put into data protection and data se-
curity, the overall adoption rate of the German contact-tracing app
falls behind the estimated threshold of 60 percent which would be
needed to suppress the virus effectively. Therefore, we conducted a
questionnaire-based study to analyze barriers for the acceptance
and to investigate the effect of a video intervention on the accep-
tance. Acceptance was measured using the technology acceptance
model [15]. TAM measures were collected before and after watch-
ing the video intervention. Qualitative data on attitudes about the
app was gathered through open questions and attitudinal items.
81 datasets from users with no prior experience were included in
the further analysis. Results show that the video intervention did
not increase behavioral intention (BI) significantly. However, the
average scores of two important determinants of BI, Perceived Ease
of Use (PEOU) and Perceived Usefulness (PU) increased signifi-
cantly from 4.00 to 4.61 for PEOU (p<.00) and from 1.93 to 2.16 for
PU (p<.001) with high and medium effect sizes. Qualitative data
analysis indicates that the main barriers for adoption are perceived
high risks and costs but low perceived personal benefits. One third
of respondents (27/81) have privacy concerns and more than 40
percent of participants state they see "no benefits"(36/81).
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1 INTRODUCTION

To this date, 26.8 million people downloaded the German contact-
tracing app, roughly estimated one third of Germany’s population
[14]. Hinch et al. [6] published a mathematical model that pro-
poses that the pandemic can be contained by an adoption rate of
56 percent of the population. This clearly leads to the question
why users hesitate to install a warning app with prospects of such
a promising benefit. Research must explore the possibilities and
effectiveness of interventions to increase the adoption rates. The
federal German government published an official information video
about the German contact-tracing app, which describes key func-
tionality and benefits without technical details so we wanted to
investigate the effectiveness of this video as intervention for the
adoption rate [4]. This study investigates three research questions:
Can a video-based intervention (the official video on the CWA)
increase the acceptance of users with no prior experience with the
CWA? (RQ1). Does acceptance differ significantly across groups
with different demographic characteristics, different attitude or in-
formation levels? (RQ2) What main reasons and concerns lead to
the rejection of the CWA? (RQ3)

2 RELATED WORK

Two recent studies investigate the adoption rate and barriers for
the German contact-tracing app. Both studies are highly relevant
regarding our research questions but were not yet published at the
time of experiment design or data collection. The questionnaire was
online from August 20, 2020 to September 22, 2020. Blom et al. [2]
predict the adoption rate based on data collected on three measures
to model the adoption: willingness, accessibility and availability.
They identify willingness as key barrier for the adoption, which
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underlines the necessity of investigating appropriate interventions
to increase the willingness. In addition, they observed significant
effects in the investigated subgroups of potential spreaders and vul-
nerable groups on access and ability. Further, they observed an age
effect on access and ability. The older age groups are significantly
less likely than younger age groups to use a compatible smartphone
and to be able to install the app. Munzert et al. [13] combined a
panel-based survey with tracking data to investigate uptake rates
among demographic subgroups and to analyze the effectiveness
video-based intervention and incentives as interventions. The re-
sults indicate that videos only have a small effect on uptake rates
of the contact-tracing app, but small incentives can significantly
increase the uptake rates.

From a methodological perspective, adoption or acceptance is
operationalized very differently. Blom et al. [2] predict adoption
based on three measures: access, ability and willingness. Munzert et
al. use three measures: self reported uptake, tracked uptake as well
as a combined metric [13]. Kahnbach et al. [8] treat download num-
bers as equivalent to adoption rate. Walrave et al. [16] investigated
the factors that influence app use intention with a survey-based
study using the extended unified theory of acceptance for modeling
user acceptance (UTAUT).

Researchers identified several key factors and barriers for the
acceptance of tracing apps. Zimmermann et al. [17] identified trust
in authorities, respect of individual privacy, voluntariness, and tem-
porary use of contact tracing apps as key factors for acceptance.
Similar to the results of our qualitative data analysis, they observe
the perception as surveillance tool. "[T]he concept of individual con-
tact tracing was sometimes confused with population surveillance
measures”[17]. Walrave et al. [16] found that the most important
predictor was performance expectancy followed by facilitating con-
ditions. Privacy concerns negatively influenced intention whereas
participant’s innovativeness was positively related with app use
intention. Kahnbach et al. investigate quality characteristics of Eu-
ropean contact tracing apps and associations with adoption rates
[8]. Quality characteristics were measured using the German ver-
sion of the Mobile App Rating Scale (MARS). Results suggest that
that the quality characteristic, which seems to be most promising,
is user engagement.

The idea to increase technology adoption by implementing ap-
propriate interventions is already presented in 2008 by Venkatesh
and Bala [15]. They describe the following seven categories of in-
tervention: Design characteristics, user participation, management
support, organizational support, incentive alighment, training and
peer support.

Bedard et al. [1] investigate the effect of training on user ac-
ceptance of an electronic audit-workpaper system. Several other
studies indicate that training is a good intervention to increase user
acceptance [7, 11, 12].

3 METHOD

3.1 Procedure

To gain insights about the effect of the official video on user ac-
ceptance, we designed a questionnaire based on a well-established
framework for technology acceptance. The research instrument
was distributed online and consisted of two main sections. The first
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part, called pre-questionnaire contains a brief introduction about
the topic of the research instrument and a screening question for
selecting appropriate participants. We asked participants, whether
they had downloaded and used the CWA app. If they responded
with yes, no further data were collected.

We recruited only participants with no prior experience to target
more skeptical users but also to control for experience with the
functionalities. The main part of the pre-questionnaire consisted of
several items about the acceptance of the CWA based on the TAM
model. Statements were taken from Claflen [3]. After filling out the
pre-questionnaire, participants were asked to carefully watch the
official video about the CWA, which was embedded in the ques-
tionnaire. The video published by the German Federal Government
explains the main functionalities, data protection mechanisms and
benefits, so we assumed it could positively affect acceptance in a
similar way as training [4]. To check whether participants watched
the video attentively and understood information given, several
questions served as manipulation check. After the manipulation
check questions, they were asked to rate the quality of the video.
Then the same items as in the pre-questionnaire followed to mea-
sure the acceptance after watching the additional information.

3.2 Measures

We measured the attitude about Covid-19 with two statements con-
cerning the emotions about being infected or infecting other people.
Participants noted their level of agreement on a five-point Likert
scale ranging from strongly agree (score = 5) to strongly disagree
(score = 1).

For measuring the acceptance of the CWA, we used the items from
Clalen [3] and adapted the statements by replacing the named tech-
nology. We chose to use these statements, because the questions
are based on the original items from Venkatesh and Bala [15]. The
questionnaire was the basis for our four main outcome variables
for acceptance: perceived usefulness, perceived ease of use, current
behavioral intention and future behavioral intention. To measure
technology experience we used the items from the questionnaire
from Karrer et al. [10]. The analysis from Clalen [3] and Kaspar
[10] showed the instrument measures two dimensions, technology
avoidance and technology interest. We assumed information behav-
ior could influence the acceptance of the CWA, so we posed two
open questions and two statements about research in the context
of COVID-19. To address the research question why users hesitate
to install and use the CWA, we formulated three open questions
to measure the attitude towards the CWA (Why did not you install
the Corona warning app? What advantages do you see from using
the Corona warning app? What disadvantages do you see through
the use the Corona warning app?). A factual manipulation check
was implemented as defined by Kane and Barabas [9]. Participants
were asked to rate six statements about information given in the
video. Every participant with four or more correct answers was
included. We assumed the quality of the content in the video would
be essential for the video to be able to influence the perception of
the CWA positively. So participants were asked to rate three key
aspects of the video quality (communicating the app’s functionality,
its simplicity, and usefulness of the app).
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3.3 Participants

The questionnaire was deployed in several forums of our depart-
ment, via Facebook and SurveyCircle. 122 respondents took part in
the study, thirty-eight of whom were active users of the app and
were excluded from the data collection. Three respondents failed
in the manipulation test. This resulted in 81 valid data sets from 47
female participants, 33 male and one diverse respondent. The age
of respondents ranged from 18 to 60 (Mean: 28.04, SD: 11.38).

4 RESULTS

4.1 Evaluation of the video

The average ratings show high agreement to all three statements,
so we can assume that if the video does not change the judgement
about the CWA, it is not because of the quality of the video. The
mean ratings for the communication of benefits was 4.33 (SD 0.74)
for communicating ease of use 4.11 (SD=0.91) and for the function-
ality 4.28. (SD=0.85).

4.2 Results RQ1: Pre and post-video acceptance

To answer RQ1 if a video-based intervention (the official video
on the CWA) can increase the acceptance of users with no prior
experience with the CWA, we want to examine the following five
hypotheses analogous to the work of Bedard (2003). Descriptions
of all determinants of PU and PEOU are shown in Appendix A2.
The video-based intervention is associated with increases in:

H1: Perceived ease of Use (supported)

H2: Perceived Usefulness (supported)

H3: Behavioral intention (Present) (rejected)
H4: Behavioral intention (Future) (rejected)
HS5: Computer Self Efficacy (supported)

For the analysis, pre- and post-training differences are tested
by computing the average of individual measures within each
construct, before and after watching the video and applying the
related-sample Wilcoxon’s Signed Rank test. The mean rating for
Perceived Usefulness (PU) is 1.93 pre-video and 2.16 post-video
(z=-3.38, p<.001). In addition, the mean rating for Perceived Ease
of Use (PEOU) is 4.00 in the pre-measurement and 4.61 in the post-
measurement (z= -5,398, p<.000). The mean ratings for Present
behavioral intention (BI) and Future behavioral intention (BIZ) did
not differ significantly in pre and post-measurement. H3 and H4
are not supported. We observed three further significant upward
shifts, in Computer Self Efficacy (CSE), Output Quality (OUT) and
Result Demonstrability (RES). The mean rating of Computer Self
Efficacy (CSE) was 2.70 in pre video measurement and 3.02 in the
post-measurement (z=-2.826, p<.005). So hypothesis 5 is also sup-
ported by the data. The Effect sizes for observed difference were
medium for Perceived Usefulness, Computer Self Efficacy and Re-
sult demonstrability (r>0.1) and high for Perceived Ease of Use and
Output Quality (r>5.0).

4.3 Results RQ2: Group differences

To investigate group differences, variables for demographic char-
acteristics, attitudes, and information behavior were recoded into
two different levels except education. Then descriptive statistics
for behavioral intention to use (BI) were computed and tests for
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normality of the data. Results are summarized in Appendix Al.
Mann-Whitney U tests were used to compare differences between
the groups. For differences between groups of education levels,
the Kruskall Wallis Test was used. Only statistically significant
differences will be described in the following.

We found significant differences between groups with differ-
ent anxiety-levels about an infection with COVID-19, different
anxiety-levels about transmission of COVID-19, different levels of
informedness about COVID-19 and informedness about the CWA.
The mean rating for behavioral intention (BI) for users with higher
levels of anxiety about a COVID 19 infection was 2.0 and for users
with a lower level of anxiety (1.0, U= 488.50, p = .002). The effect
size (Cohen, 1992) is medium, r=0.33. In addition the mean rating
for BI of respondents with higher levels of anxiety about transmis-
sion of COVID-19 was 1.00 and for respondents with lower levels of
anxiety about transmission of COVID-19 1.50 (U=515.00, p=.035).
Effect size is medium, r=0.245. The Behavioral intention (BI) was
greater for users with higher levels of informedness about COVID
19 with a mean rating of 1.5 than for lower levels with a mean of
1.0(U=381.5, p=.009. r=0.29). The mean rating of BI of participants
with higher levels of informedness about the CWA is 2.0 and for
users with lower levels of informedness 1.0 (U=586.000, p=.022,
r=0.25).

4.4 Results RQ3: Attitude towards the
contact-tracing app

The answers to the three open questions were analyzed using an
inductive content analysis approach as described by Elo and Kyn-
gas [5]. Every answer served as a primary unit for analysis. If one
respondent gave several sentences with several reasons, every state-
ment was coded separately. We started with specific categories and
then defined more general codes. Specific and general codes were
then translated into English. To examine the relative importance of
answers, frequencies were computed for answer categories. Figure
1 and Figure 2 show answer categories and their frequencies. The
qualitative findings point out two main reasons for the rejection of
the CWA: The functionality is not perceived as useful and the app
is connected with high costs like power consumption and perceived
risks like for data privacy and mental stress.

Privacy concerns are the most frequently explained concern with
27 denominations among the disadvantages and 15 among reasons
for not using the app as displayed in Figure 1 respectively Figure
2. In addition, the use of Bluetooth and the battery consumption
seems to be an important issue with 15 respectively eight denomi-
nations. Although the app fulfills high standards for data privacy,
the explained assumptions disclose a lack of knowledge about the
implemented mechanisms for data protection and a lack of trust in
the government.

Five times respondents used the term "surveillance" to express
their feelings towards the app and another five times participants
explicitly described the app would collect data about their location.
Another disadvantage is the mental stress the app could cause. One
respondent described he did not want to live in fear”.

Eight respondents mention a false sense of security, which could
be caused and that users could start to act less cautious.
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Reasons for not installing the the contact tracing
app

No benefits 36
Power consumption / bluetooth activation 15
Privacy concerns / no location sharing 14
No interest 4
Too little informed 4
Scaremongering 4
No compatible cell phone 2

Peers have concerns 2

Figure 1: Reasons for not installing the app and disadvan-
tages

Disadvantages of using the contact tracing app

Privacy concerns 27
Mental stress 12
Battery consumption 8
False sense of security 8
Results/warnings not reliable 7
Too few users 1
Conseguences of warnings 2

20 30

Figure 2: Disadvantages of using the contact-tracing app

Among the perceived advantages, the notification or warning
was named by nearly 40 percent of all respondents (31/81). Fifteen
persons claimed they do not see any benefits in using the CWA. The
recognition and tracing of chains of infection was mentioned eleven
times and the containment of the whole pandemic was named eight
times.

The question about possible advantages reveals that users do
acknowledge and know the main functionalities and benefits of
the app (notification, chains of infection). Therefore, awareness
about these two key functionalities might not be the reason for
perceiving the app as “not useful”. If we look at the specifications of
advantages more in detail, the advantages are often described as “for
others”, e.g. elderly or vulnerable people. “People in the risk groups
can be better protected”. “It makes more sense for older people who
are afraid of becoming infected “ One explanation for the perception
that they would not benefit from using the app might be the age
of the sample, the mean age was 27 and the mean perceived threat
of getting infected was rather low with 2.4. The threat of being a
carrier was rated slightly higher with a mean of 3.06 Altogether;
respondents know the theoretical advantages but perceive them as
not very beneficial for them personally.

5 CONCLUSION AND DISCUSSION

In this study, we examine the ability of a video intervention to in-
crease the user acceptance of the German contact-tracing app. We
found that Behavioral Intention could not be significantly increased.
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However, two important determinants for Behavioral Intention, Per-
ceived Ease of Use and Perceived Usefulness increased with high
and medium effect sizes. Qualitative data analysis of the open ques-
tions show that data privacy concerns and the perceived high costs
(mental stress, battery consumption) together with the assumption
that only the “others” would benefit from the app lead to the low
willingness to install the CWA.

Our work complement the result from Blom et al. [2] and pro-
vide insights into reasons for hesitating to use the CWA of the less
vulnerable groups. They found that less vulnerable groups are less
willing to install the app and recommend targeting this user group.
We advise to address the privacy concerns of these users and to
include functionalities perceived as useful for the less vulnerable.
In addition, our results point in the same direction as the work
from Munzert et al., who showed that video interventions could not
improve adoption significantly [13]. However, we operationalized
adoption differently from others with using the TAM. Our findings
show that videos can effectively communicate the usefulness and
ease of use of the app, as these two determinants were significantly
increased after the intervention. Therefore, videos could be used in
future research to empirically investigate extended functionalities
without implementation. Future work should further investigate
the effectiveness of other interventions specifically targeted at less
vulnerable users and elderly. In addition, long-term effects of in-
terventions like incentives should be further investigated. Some
limitations of the present study need to be acknowledged. We fol-
lowed a repeated measures approach to detect pre and post-training
differences. This could have affected the results.
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A APPENDICES

A.1 Group Differences

Victoria B6hm et al.

Group Mean BI Median SD Lower bound Upper bound  Kolmogorov U Test

Age groupl 1.91 1.50 1.07 1.64 2.19 .000 Z=-.548; p=.584
(18-30)

Age group2 1.88 1.25 1.31 1.23 2.54 004

(31-60)

Men 1.96 1.50 1.19 1.54 2.39 .000 z=-0.362, p=.716
Women 1.87 1.50 1.08 1.55 2.18 .000

Lower education 1.50 1.00 1.00 45 2.54 .016 H=3.785, p=.151
Medium education 1.81 1.50 1.04 1.5 2.10 .000

High education 2.25 2.00 1.26 1.69 2.80 .006

Less vulnerable group  1.919 1.50 1.08 1.65 2.18 .00 z=-.873, p=.383
Higher vuln. group 1.84 1.0 1.32 1.043 2.64 .00

No vulnerable person  1.89 1.50 1.00 1.68 2.20 .00 2=0.375,p=0.707
in Household

Household with 1.92 1.50 1.24 1.51 2.330 .00

vulnerable Person

Lower anxiety 1.57 1.00 0.83 1.32 1.81 .000 z=-3.045, p=.002
infection

Higher anxiety 2.39 2.00 1.29 1.93 2.85 .008

infection

Lower anxiety 1.63 1.00 1.08 1.19 2.07 .000 7=-2.112, p=.035
transmission

Higher anxiety 2.03 1.50 1.11 1.73 2.33 .000

transmission

Less informed about 1.37 1.00 0.62 1.08 1.66 .000 7=-2.612, p=.009
COVID

Higher informed 2.08 1.50 1.18 1.77 2.38 .000

about COVID(

Less informed about 1.58 1.50 0.76 1.34 1.81 .000 7=-2.282, p=.022
CWA

Higher informed 2.27 2.00 1.32 1.83 2.71 .001

about CWA

Less NPI Conformity  1.62 1.25 0.79 0.96 2.28 .054 Z=-.603, p=.546
More NPI Conformity  1.93 1.50 1.14 1.67 2.20 .000

Less Tech Devices 1.95 1.50 1.18 1.45 2.45 .001 Z=-.022, p=.983
More Tech Devices 1.88 1.50 1.09 1.59 2.17 .000

Tech interest low 2.18 1.75 1.46 0.96 3.41 .044 Z=-.264, p=.791
Tech interest high 1.87 1.50 1.07 1.62 2.12 .000

Tech Avoidance low  1.93 1.50 1.10 1.66 2.20 .000

Tech avoidance high  1.76 1.00 1.20 1.04 2.49 .006 Z=-.819, p=.413
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A.2 DESCRIPTIVE STATISTICS AND RESULTS OF WILCOXON SIGNED RANK TESTS FOR PRE

AND POST-VIDEO MEASUREMENTS

Mean Pre SD Mean Post  SD Negative Positive Wilcoxon's Effect Size
Shifts Shifts Signed Rank
Test (two tailed
p)
PU 1.93 .99 2.16 1.07 14 33 -3.38 (.001) 0.375
PEOU 4.00 794 4.61 .67 6 45 -5.39 (.000) 0.599
BI 1.90 1.11 2.01 1.22 13 21 -1.66 (.097)
BIZ 2.59 1.35 2.55 1.40 15 13 -.46 (.642)
CSE 2.70 1.51 3.02 1.70 12 28 -2.82(.005) 0.314
PEC 4.64 722 4.64 .63 13 11 -.059 (.953)
CANX 231 1.12 2.18 1.07 31 20 -1.91 (.056)
ENJ 2.01 1.05 1.94 .97 25 22 -.79 (.429)
SN 2.26 1.06 2.33 1.07 6 14 -1.27 (.202)
REL 1.72 .880 1.72 .95 16 18 -2.58 (0.796)
ouT 243 1.07 2.89 1.15 9 45 -4.65 (.000) 0.517
RES 3.59 .908 4.03 .85 18 42 -3.49 (.000) 0.388

A.3 DETERMINANTS OF PERCEIVED USEFULNESS AND PERCEIVED EASE OF USE

Determinants of PEOU (Venkatesh & Bala, 2008)

Determinants of PU

Computer Self-Efficacy: The degree to which an individual
believes that he or she has the ability to perform a specific task/job
using the computer

Perception of External Control: The degree to which an
individual believes that organizational and technical resources exist
to support the use of the system

Computer Anxiety : The degree of “an individual’s apprehension,
or even fear, when she/he is faced with the possibility of using
computers”

Computer Playfulness: The degree of cognitive spontaneity in
microcomputer interactions

Perceived Enjoyment The extent to which the activity of using a
specific system is perceived to be enjoyable in its own right, aside
from any performance consequences resulting from system use
Objective Usability: A comparison of systems based on the actual
level of effort required to completing specific tasks

Perceived Ease of Use The degree to which a person believes
that using an IT will be free of effort

Subjective Norm: The degree to which an individual perceives
that most people who are important to him think he should or
should not use the system

Image: The degree to which an individual perceives that use of an
innovation will enhance his or her status in his or her social system

Output Quality: The degree to which an individual believes that
the system performs his or her job tasks well.

Job Relevance: The degree to which an individual believes that
the target system is applicable to his or her job

Result Demonstrability: The degree to which an individual
believes that the results of using a system are tangible, observable,
and communicable

A.4 ALTERNATIVE DESCRIPTION FOR FIGURE 1

Categories Frequencies
No benefits 36

Power consumption 15

Privacy concerns 14

No Interest 4

Too little informed 4
Scaremongering 4

No compatible cell phone 2

Peers have concerns 2
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A.5 ALTERNATIVE DESCRIPTION FOR FIGURE 2

Categories Frequencies
Privacy concerns 27
Mental stress 12

Battery consumption 8
False sense of security 8
Results/warning not reliable 7
Too few users 2
Consequences of warnings 2
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