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Abstract. Although the smartphone zombie (SZ) has become a social problem,
the cognitive processes that underlie it have not been sufficiently examined and
the effective intervention methods to suppress it have remained unverified. This
study tested the validity of our psychological model in terms of predicting the
Smartphone zombie incidence rate and effectively intervening to curtail it. We
first developed the interventional materials and initially tested their effectiveness
through a questionnaire survey. We then conducted a field experiment in which a
smartphone app collected phone usage logs of 194 Japanese participants whowere
randomly assigned to experimental and control groups. The experimental group
was presented with the interventional materials once a week during a one-month
period, while the control group did not see any interventional materials. Our exper-
imental results showed that our psychological model can predict the Smartphone
zombie incidence rate that we proved positively correlated with the cognitive pro-
cesses of SZ, specifically, in terms of smartphone addiction and habit, as well
as behavioral intention and willingness. Moreover, we found the interventional
materials had the possibility of reducing SZ’s behavioral willingness.

Keywords: Smartphone zombie · Smartphone addiction · Behavioral
willingness · Fear-arousing appeal · Behavior log

1 Introduction

1.1 Social Issue

Smartphone zombie (SZ) has become a social problem worldwide. It is defined as “the
pedestrian act of using a smartphone while walking” [1, p. 87]. Some of the most recent
studies suggest that SZ can distract and increase the risk of traffic accidents. Masuda
and Haga [2] investigated the effects of inputting texts on cell phones in a laboratory
experiment and showed that attention decreased when using the phone, and that walking
distance became shorter and stride length became smaller. Further, the number of times
the user deviated from the usual walking route was found significantly higher with
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smartphones than with a feature phone (flip-flop phone). Another is that Haga et al. [3]
revealed SZ has a negative impact on visual and auditory attention, as well as on gait
stability. Based on the results of these previous studies, it goes without saying that SZ is
dangerous, which is why SZ is regulated by ordinances in many countries worldwide.
For example, Hawaii enacted an ordinance banning smartphones and imposed a fine of
up to $35 for first-time offenders. In Japan, areas such as Kanagawa, Tokyo, and Osaka
have also enacted ordinances but do not impose fines.

Even though users know that SZ is dangerous, they still find reasons to be so. A
survey conducted by the Telecommunication Carriers Association [4] of Japan shows
that over 90% of people think SZ is dangerous, but about half of the respondents still
use smartphones while walking. The reasons cited for this include 1) timetable and map
app usage, 2) communication on social media sites, and 3) smartphone preferences.
These findings can be attributed to two factors, one being smartphone addiction. Mourra
et al. [5] investigated whether smartphone addiction tendencies increase SZ risk. Their
experimental results show that using a smartphone while walking decreased attention
and increased the number of missed external stimuli. Moreover, people with higher
smartphone addiction tended to miss even more the external stimuli. Another study also
shows that smartphone addiction is expected to be associated with SZ [5]. The other
factor is smartphone habit. Smartphones have become widespread throughout the world
and using them has become habitual. According to a previous study [1], this determines
the behavioral intention and behavioral willingness of the SZ. Even though users know
that SZ is dangerous, they tend to engage in such behavior because they are habituated
to operating their smartphones.

In light of the above, it is necessary to find a persuasive technology that can prevent
SZ based on the user’s smartphone habit and smartphone addiction. Therefore, the goal
of the present study is to provide empirical evidence that will be useful for inhibiting
SZ.

1.2 Related Works

Gerrard et al. [6], as well as Gibbons et al. [7], have proposed the prototype/willingness
model (Fig. 1). Thismodel helps to understand and explain the psychologicalmechanism
of the SZ phenomenon.
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Fig. 1. The prototype/willingness model [6]
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The prototype/willingness model focused on the fact that even if one does not intend
to take a risky action, the person concerned realizes that he or she is forced by the
situation to carry out the action, and thus acts unintentionally [8]. Hence, the model
assumes two processes: the reasoned action path, in which individuals act on their own
intentions, and the social reaction path, in which behaviors are triggered by social situa-
tions regardless of the individual’s intentions. In the reasoned action route, it is assumed
that attitudes and subjective norms specify behavioral intentions toward acting per the
theory of reasoned action [9] and theory of planned behavior [10]. By contrast, the
social reaction route assumes that prototypes and subjective norms specify behavioral
willingness toward acting. The characteristics of the prototype/willingness model can
be summarized in three points. First, when one has acted in the past, positive attitudes
toward the risky behaviors [11], positive norms [12], increased behavioral intentions
[13], and this is also related to willingness [12]. The less likely an individual perceives
the risks and negative consequences associated with the behavior, the more likely he or
she will be actively engaged in this behavior [8]. Second, risk behaviors are determined
not only by behavioral intention (what one intends to do), but also by behavioral will-
ingness (what one is willing to do). Behavioral willingness is defined as “an openness
to risk opportunity–an adolescent or adult’s report of what they would consider doing
under certain (risk-conducive) circumstances” [7, p. 236]. Third, if we perceive others
who are important to us participate in certain social norms in which we are accepted,
then behavioral willingness increases as well as our behavioral intentions [14]. In addi-
tion, individuals are motivated toward behavioral willingness by a prototype, i.e., the
perception (or image) that they associate with a particular behavior.

Few studies have examined the psychological mechanisms of the SZ phenomenon.
Among these are Sato and Haga [15] and Sato [1] who have examined the psychological
processes that give rise to SZ based on the prototype/willingness model derived from
a Japanese population sample. Sato and Haga investigated the processes related to the
operation of cell phones while walking on the street. Results from a questionnaire sur-
vey conducted among Japanese college students revealed that risk perception negatively
influences attitudes toward cell phone service. Results also showed behavioral willing-
ness and behavioral intentions respectively elicit cell phone use behavior. Following the
study in [15], Sato [1] investigated the psychological processes of SZ by dividing them
into high-risk situations and low-risk situations. Their results revealed that behavioral
intention and behavioral willingness inhibit SZ and that behavioral intention mediates
behavioral willingness to stop SZ regardless of high or low-risk situation.

However, the models in [15] and [1] have some limitations. First, a hypothetical
model for predicting the SZ phenomenon based on the prototype/willingness model is
not a good fit. It means that the goodness-of-fit (GOF) of empirical models based on
the prototype/willingness model is not sufficient. We create a new model with sufficient
GOF that can explain the psychological mechanisms of the SZ phenomenon. Moreover,
interventions for SZ based on the prototype/willingness model are costly because there
are too many empirical variables to manipulate. We minimize the number of variables
by effectively selecting those that can best explain the SZ phenomenon. Second, psy-
chological scales are used to measure SZ, but they do not adequately capture the SZ
phenomenon. By contrast, our study focuses on SZ behavior and measures the incidence
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rate of SZ from smartphone app logs. Third, the generalizability of the psychological
model in prior studies [1, 15] is low because it was conducted only among university
students. We target people aged 20–69 years.

1.3 Purpose of the Study

Our research has two objectives. First, we aim to validate a new psychological model for
predicting the SZ phenomenon in a data-drivenmanner by using smartphone app log and
psychological assessment. We can assume that behavioral intention and behavioral will-
ingness directly predict the SZ phenomenon based on the prototype/willingness model.
However, themodel omits two important variables to understanding the SZphenomenon,
namely, smartphone addiction and smartphone habit. Therefore, our proposed model
predicts the Smartphone zombie incidence rate from log data that could indicate smart-
phone addiction and smartphone habit, as well as behavioral intention and behavioral
willingness. Once this first aim is achieved, we can understand the reasons why people
are walking while using their smartphones. We can then determine the psychological
variables through which we need to intervene to curtail the SZ phenomenon.

Previous studies, such as [1] and [15], have examined themechanisms of SZ, but have
not used their findings to conduct interventions to regulate them. Hence, our second aim
is to validate our proposed model-based intervention effects. We develop the inervention
materials before conducting the experiment to determine an effective SZ intervention.
The intervention materials are designed to make people aware of the dangers of SZ and
to motivate them not to use smartphones while walking. We identify the variables on
which the intervention materials have an effect based on our novel psychological model
demonstrated in the first aim. Once this second aim is achieved, our findings will suggest
persuasive ways to prevent people from becoming SZ.

2 Method

This study consists of two parts, namely, pilot study andmain study.Detailed information
of each part is described below.

2.1 Developing Intervention Materials in Pilot Study

We conducted a web-based survey of 156 smartphone users in Japan. The survey period
was from November 30, 2020 to December 1, 2020. We asked all smartphone users to
answer whether they use their phones while walking on a 5-point scale (i.e., 1: never to
5: often) for seven usage behaviors: 1) map and timetable, 2) news app, 3) communi-
cation app, 4) social media, 5) game app, 6) habitual use regardless of purpose, and 7)
effective use of the most of my time. We gathered the respondents who indeed use their
smartphones while walking, randomly divided them into two groups, presented to each
group the different intervention materials (Fig. 2), and interviewed them before and after
presenting the materials on their intention for using smartphones while walking.
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In the pilot study, four images were created to provide an effective intervention on
SZ. As shown in Fig. 2, Images 1 and 2 are different illustrations informing that one in
10 people who walked while using a smartphone bumped into others. Image 3 shows the
possibility of imprisonment of up to five years if the other person is injured in an accident
caused by using a smartphone while walking. Lastly, Image 4 shows that an accident
caused by using a smartphone while walking not only injures oneself but also hurt others
around. Following Mori et al. [16], respondents were asked about their impressions of
each image on a 6-point scale (1: completely disagree to 6: strongly agree).

Image 1 Image 2 Image 3 Image 4

Fig. 2. Intervention materials

2.2 Main Study

Our experimental design is shown in Fig. 3, which begins with Japanese participants
being recruited by an online survey company in Japan. There were five screening con-
ditions to recruiting participants: 1) aged 20–69 years, 2) living in Tokyo, Kanagawa,
Saitama, Chiba, Aichi, Osaka, Kyoto, or Nara, 3) use Android 8 or higher devices, 4)
answered “often” or “sometimes” to SZ behavior, and 5) going out for 10 min on foot
at least three to four times a week. After screening, a total of 194 participants consented
to participate in the questionnaire experiment.

The participants were then randomly assigned to experimental (n = 97) and control
(n= 97) groups. During the one-month intervention period, one of the four intervention
materials was presented to the experimental group once a week (and differed per week),
whereas no intervention material was presented to the control group. All participants
installed the U-Logger, which is an experimental app, but reliable tool, that has been
used in previous research on smartphone addiction [17]. We used U-Logger to mea-
sure smartphone usage, i.e., it continued to run in the background while obtaining the
smartphone operation log. Further, the participants also responded to the psychological
scales before and after the intervention (see Sect. 2.3). The number of participants who
participated in the experiment until completion is 182 (Mage = 39.79 ± 10.38; n = 92
and n= 90 in the experimental and control groups, respectively). The experiment lasted
from December 8, 2020 to March 26, 2021.
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at least 3 to 4 times per week

Fig. 3. Experimental design of the main study

2.3 Measurements

We used psychometric measurement and smartphone app log. We used the scales for
which reliability and validity from 2 to 6 were confirmed in previous studies [1, 18, 19].
The prior study [1] has developed each scale to assess smartphone zombie, smartphone
habit, behavioral intention, and behavioral willingness.

1. Smartphone Zombie Incidence Rate (Smartphone App Log)
We extracted smartphone usage durations based on operation log information that were
collected by theU-Logger. Usage duration indicates the time between smartphone screen
unlock and screen closure. We used the formula in Eq. (1) to calculate the smartphone
zombie incidence rate. The higher the scale score, the more a person uses a smartphone
while walking.

Smartphone Zombie Incidence Rate = smartphone usage durations
walking time

(1)
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2. Smartphone Zombie
To investigate whether the validity of the smartphone zombie incidence rate, we used a
psychological scale for SZ in [1]. We assumed that the Smartphone zombie incidence
rate is positively correlated with the SZ scale. The SZ scale can measure a person uses a
smartphone while walking from three items on a 5-point scale (1: not at all to 5: often).
The higher the score, the more a person uses a smartphone while walking. The reliability
(Cronbach’s alpha) of the scale was confirmed separately for high-risk (! = .86) and
low-risk (! = .84) situations in [1].

3. Smartphone Habit
Smartphone habit was assessed using the psychological scale to measure the smartphone
habit from three items on a 5-point scale (1: not applicable to 5: applicable) [1]. A higher
score indicates that a person uses a smartphone more. The reliability (Cronbach’s alpha)
of the scale was confirmed separately for high-risk (! = .69) and low-risk (! = .69)
situations in [1].

4. Behavioral Intention
We used the psychological scale for behavioral intention in [1]. This scale can measure
behavioral intention from three items on a 5-point scale (1: not applicable to 5: applica-
ble). This time, a higher score indicates the greater intent of the person to stop using a
smartphone while walking. The Cronbach’s alpha of the scale was confirmed separately
for high-risk (! = .69) and low-risk (! = .82) situations in [1].

5. Behavioral Willingness
The psychological item for behavioral willingness in [1] was used. This can measure
the behavioral willingness from 1 item on a 5-point scale (1: will never do to 5: will
always do). This one itemmeasures the respondent’s tendency to use a smartphone while
walking and wherein many people around the respondent are SZ. The higher the score
is for this item, the more the person is willing to use a smartphone while walking.

6. Smartphone Addiction
Smartphone addiction was measured using the Japanese version [18] of the English
scale in [19]. The Japanese version can measure smartphone addiction from 10 items
on a 6-point scale (1: completely different to 6: very applicable). The higher the scale
score, the more the person is addicted to the smartphone. The scale was confirmed in
[19] as demonstrating internal consistency (! = .82).

2.4 Data Analysis

We examined the correlation between each variable using correlation analysis. Based on
the results, we constructed a hypothetical model for predicting the Smartphone zombie
incidence rate. The hypothesized model was tested using structural equation modeling
(SEM). In SEM, we assessed model fit by evaluating the overall pattern of the GOF
index [20], including the Chi-Square Test, Comparative Fit Index (CFI), the Root-Mean-
Square Error of Approximation (RMSEA), and Akaike’s Information Criterion (AIC).
According to the GOF index [20], the CFI should be .97 or higher, and RMSEA should
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be less than .08. AIC is used to compare models and the model with the smallest value
is the best model. We then determined which models fit the data better.

We calculated the pre-intervention and post-intervention scores for each variable.We
then subtracted the pre-intervention scores from the post-intervention scores for each
variable.Thus, the amount of change in eachvariable is calculated.Weused thedifference
in differences (DID) to examine the intervention effects comparing the experimental
group with the control group. We then used the effect size by Cohen [21] to evaluate the
size of the intervention effects. According to the effect size, values of 0.20, 0.50, and
0.80 for Cohen’s d are commonly considered to be indicative of small, medium, and
large effects, respectively (.10, .30, and .50, respectively, for Pearson’s r).

3 Results

3.1 The Evaluation of Intervention Materials

The number of people who answered “often” or “sometimes” to any of the seven behav-
iors related to using smartphones while walking was 128 out of 156. These 128 people
were randomly divided into two groups, and the changes in SZ before and after pre-
senting the intervention materials and the impression on the intervention materials were
examined. When Image 3 was presented, the SZ scores decreased from 2.43 to 2.18
points, indicating a significant difference (p < .05). In addition, Image 3 was perceived
to be “scary” and “effective in preventing people from becoming SZ”. All other images
showed no significant difference in change scores of the SZ.

3.2 A New Psychological Model with Behavior Log

We examined the Cronbach’s coefficient alpha of smartphone zombie, smartphone
habits, behavioral intention, and smartphone addiction at pre-intervention. The Cron-
bach’s coefficient alpha of these psychological scales is as reliable as that of the previous
studies. We then examined the correlations between the smartphone zombie incidence
rate using log data and the psychological variables at pre-intervention. The correlation
coefficients between each variable are shown in Table 1.

The smartphone zombie incidence rate showed a positive correlation with smart-
phone zombie (r = .32, p < .01). In other words, the smartphone zombie incidence
rate indicates the actual smartphone zombie. Moreover, the incidence rate was posi-
tively correlated with behavioral willingness (r = .24, p < .05), suggesting that people
who are willing to be in a smartphone zombie state actually use a smartphone while
walking. Psychological variables other than the smartphone zombie incidence rate are
significantly correlated to each other, as in previous studies.

Following the correlation analysis, we generated a hypothetical model to predict the
SZ phenomenon from the pre-intervention data. Our hypothetical model explains smart-
phone zombie incidence rate from smartphone addiction, smartphone habit, behavioral
intention, and behavioral willingness. We tested our hypothetical models with SEM.
The results in Table 2 shows sufficient CFI and RMSEA for all models. We determined
which model is the best based on each model’s AIC. As a result, we determined Model
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Table 1. The correlation coefficient between each variable (n = 74)

Variables (Cronbach’s coefficient alpha) 2 3 4 5 6

1. Smartphone zombie incidence rate .32** .17 !.10 .24* .03

2. Smartphone zombie (! = .78) - .42*** !.53*** .60*** .42***

3. Smartphone habits (! = .75) - !.31** .52*** .35**

4. Behavioral intention (! = .82) - !.49*** !.31**

5. Behavioral willingness - !.27*

6. Smartphone addiction (! = .82) -

Note. *p < .05 **p < .01 ***p < .001

2 fits best the data. Model 2 is the model in which the path from smartphone addiction
to behavioral willingness is removed from Model 1. The GOF index of Model 2 shows
"2

(4) = 0.43, p = .98; CFI = 1.00; RESEA = 0.00, AIC = 836.31.

Table 2. The GOF index of our hypothetical models (n = 74)

Model "2 df p-value CFI RMSEA AIC

1 0.40 3 0.94 1.00 0.00 838.28

2 0.43 4 0.98 1.00 0.00 836.31

3 4.29 5 0.51 1.00 0.00 838.16

Model 2 (in Fig. 4) indicated that 1) smartphone addiction positively predicted smart-
phone habit (# = .35, p< .01) and negatively predicted behavioral intention (# = !.23,
p < .05), 2) smartphone habit negatively predicted behavioral intention (# = !.23, p
< .05) and positively predicted behavioral willingness (# = .41, p < .001), 3) behav-
ioral intention negatively predicted behavioral willingness (# = !.36, p< .001), and 4)
behavioral willingness positively predicted the smartphone zombie incidence rate from
log data (# = .24, p < .05).

Behavioral
Willingness

.24*

-.36***

-.23*

Smartphone Zombie
Incidence Rate

Behavioral
Intention

Smartphone
Addiction

Smartphone
Habits .41***

-.23*.35**

R2=.06

R2=.39

R2=.14

R2=.12

Fig. 4. Model 2 to predicts the smartphone zombie incidence rate from log data. *p < .05 **p <
.01 ***p < .001
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3.3 Intervention Effects

Weexamined the intervention effects by comparing the experimental group to the control
group using DID. In the analysis, we used the data of 41 participants (experimental
group n = 23, control group n = 18) with no missing value for the smartphone zombie
incidence rate and used the data of 182 participants (experimental group n= 92, control
group n = 90) with no missing value for the other psychological variables. The results
presented in Table 3 show that behavioral willingness is more significantly reduced in
the experimental group than in the control group (t (178.81) = 1.98, p < .05, d = 0.29).

Table 3. Descriptive statistics and T-test for each variable in pre- and post-intervention

Variables Group Pre Post Difference t df p-value Effectsize
d

Smartphone
zombie
incidence
rate

Experimental 0.19 (0.15) 0.21 (0.20) 0.02 (0.12) 0.62 26.71 ns 0.21

Control 0.22 (0.24) 0.27 (0.26) 0.05 (0.20)

Smartphone
zombie

Experimental 3.19 (1.08) 2.86 (1.13) !0.33 (0.79) 1.47 177.13 ns 0.22

Control 3.02 (1.15) 2.87 (1.08) !0.15 (0.88)

Smartphone
habits

Experimental 3.47 (1.02) 3.38 (1.00) !0.09 (0.74) 0.57 179.81 ns 0.08

Control 3.51 (1.06) 3.48 (1.01) !0.03 (0.70)

Behavioral
intention

Experimental 4.11 (0.83) 4.30 (0.76) 0.20 (0.79) 0.70 169.85 ns 0.10

Control 4.26 (0.67) 4.39 (0.74) 0.12 (0.60)

Behavioral
willingness

Experimental 2.76 (1.18) 2.43 (1.08) !0.33 (1.09) 1.98 178.81 p < .05 0.29

Control 2.56 (1.09) 2.53 (1.14) !0.02 (0.98)

Smartphone
addiction

Experimental 2.69 (0.90) 2.66 (0.82) !0.03 (0.60) 1.69 177.38 ns 0.25

Control 2.73 (0.82) 2.84 (0.99) 0.11 (0.47)

4 Discussion

We aimed to validate a novel psychological model for predicting the SZ phenomenon
from log data. Afterwards, we aimed to validate the intervention effects of the
intervention materials in our model.

4.1 Theoretical Insights

Regarding the first aim, we found our psychological model could predict the Smartphone
zombie incidence ratee from smartphone addiction, smartphone habit, behavioral inten-
tion, and behavioral willingness as shown in Table 3. Our model leveraged the actual
behavior logs to measure SZ (contrast to previous studies [1, 15] that did not), which
helped understandwhy people end up as SZ.Moreover, since ourmodel dealswith smart-
phone addiction, which was not assumed in the prototype/willingness model, it can also
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explain the mechanism that causes people who are addicted to their smartphones to actu-
ally use themwhile walking. Smartphone addiction directly reduces behavioral intention
to stop SZ per our model. Also, smartphone addiction mediates smartphone habit and
reduces behavioral intention. These results suggest that people who are addicted to their
smartphones tend not to stop SZ by themselves. At the same time, they intend to not stop
their SZ because they have the habit of using their smartphones. Therefore, they tend to
use their smartphones while walking in public where many people are SZ. This indicates
the path in our model in which behavioral intention mediates behavioral willingness and
increases Smartphone zombie incidence rate. In summary, our model shows people who
are addicted to smartphones have the habit of using their smartphones, and they intend
to not stop their SZ because they are influenced publicly by many people who are SZ.

Based on our model, we believe that intervening in smartphone addiction, smart-
phone habit, behavioral intention, and behavioral willingness can reduce SZ. The direct
relationship between behavioral willingness and Smartphone zombie incidence rate sug-
gests that SZ is not caused by individual intentions but is influenced by social situations.
In terms of behavior change, our model posits how we control behavioral willingness
that directly predicts Smartphone zombie incidence rate is particularly important. Thus,
as theoretical contribution, we provided a model that can be used for intervention by
effectively selecting psychological variables to explain the SZ phenomenon.

4.2 Empirical Insights

When it comes to the second aim of our study, we found that Image 3 (Fig. 2) as inter-
vention material could reduce behavioral willingness. The effect size of the intervention
on behavioral willingness was evaluated small with Cohen’s d. Image 3 informs users of
the penalty. It is conceivable that Image 3 has the effect of loss aversion in SZ. Given the
effect of image 3, the ordinances on SZ in many countries mentioned at the beginning
would have the effect of loss aversion in SZ. Ordained fines on SZ can be expected to
motivate people to avoid financial loss, one with a fear-arousing appeal [22] that has
some persuasive effects in preventing people from SZ.

The fear-arousing appeal of Image 3 has a certain effect of reducing behavioral will-
ingness, but care is required on the way it should be used. French and Raven [23] refers
to punishment as coercive power in social influence, which generally implies something
unpleasant. It is often used to force recipients to do something, which can possibly cause
psychological reactance, which is a motivational state directed toward the reestablish-
ment of threatened or eliminated freedom per Brehm’s definition [24]. Hence, it is likely
to cause a backlash among recipients, and while it may change behavior temporarily,
it is unlikely to bring about long-term effects–something that we as researchers should
bear in mind.

4.3 Limitations and Future Directions

Weobtained a new psychologicalmodel for predicting the SZ phenomenon from log data
indicating smartphone addiction, smartphone habit, behavioral intention, and behavioral
willingness. However, our research focused only on Japanese data. Thus, the generaliz-
ability of the results we obtained needs to be considered. It is also important to improve



A Psychological Model for Predicting the Smartphone 219

our psychological model to account for socio-cultural factors. Moreover, we measured
the Smartphone zombie incidence rate in our psychological model but could not identify
the specific apps (e.g., music or gaming app) users interact with. Individual apps may
impose different cognitive load and demand varying degrees of attention, whether visual
or auditory. Future research will need to consider about the information of the specific
apps.

5 Conclusion

Our study demonstrated behavioral willingness directly predicted smartphone zombie
incidence rate. We then found that the Image 3 reduced behavioral willingness, but it
did not find any direct effects to mitigate the use of smartphones while walking. One
reason for this is that walking and using the phone do not necessarily result in accidents.
If users observe people who use their smartphones while walking and conclude the risk
is not high, they would be willing to do the same. In contrast, if accidents caused by SZ
directly affect us, we then become willing to immediately stop SZ.

According to the prototype/willingness model, behavioral willingness for SZ is sus-
ceptible to the influence of social norm. We propose to set up environments in which
people stop SZ or to prepare alternative ways to replace SZ. For instance, when looking
at timetable or map apps, people can stop for a while and look at them, and when playing
smartphone games, dedicated spaces can be created where smartphone games can be
played. A system that offers rewards (e.g., points that turn into money) if they are not
looking at their smartphones while walking could be a way to get them to stop SZ.
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