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Abstract The growing smartphone penetration and the integration of
smartphones into people’s everyday practices offer researchers opportu-
nities to augment survey measurement with smartphone-sensor measure-
ment or to replace self-reports. Potential benefits include lower
measurement error, a widening of research questions, collection of
in situ data, and a lowered respondent burden. However, privacy consid-
erations and other concerns may lead to nonparticipation. To date, little
is known about the mechanisms of willingness to share sensor data by
the general population, and no evidence is available concerning the sta-
bility of willingness. The present study focuses on survey respondents’
willingness to share data collected using smartphone sensors (GPS, cam-
era, and wearables) in a probability-based online panel of the general
population of the Netherlands. A randomized experiment varied study
sponsor, framing of the request, the emphasis on control over the data
collection process, and assurance of privacy and confidentiality.
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Respondents were asked repeatedly about their willingness to share the
data collected using smartphone sensors, with varying periods before the
second request. Willingness to participate in sensor-based data collection
varied by the type of sensor, study sponsor, order of the request, respond-
ent’s familiarity with the device, previous experience with participating
in research involving smartphone sensors, and privacy concerns.
Willingness increased when respondents were asked repeatedly and var-
ied by sensor and task. The timing of the repeated request, one month or
six months after the initial request, did not have a significant effect on
willingness.

In recent years smartphones have been widely adopted and deeply integrated
into people’s daily routines, which has led researchers to view them as novel
data-collection tools for studying human behavior. In addition to survey
completion, smartphones offer possibilities of in situ measurement through
Experience Sampling Methods (Harari et al. 2016) and the collection of
rich data using built-in sensors such as geolocation (GPS), camera, QR-code
scanner, as well as connection to wearables such as fitness bracelets (Link
et al. 2014).

Smartphone-sensor data collection can be passive, such as tracking geoloca-
tion, calls, and messaging; or active, such as when a participant uses a camera
to take pictures, videos, or scan bar codes of purchases (Wenz, Jäckle, and
Couper 2019). Using smartphone sensors for research can help resolve the
issues of nonresponse and oversurveying with which traditional surveys are
confronted, can potentially reduce costs, and can replace self-reporting, which
potentially may reduce respondent burden and measurement error. In situations
where self-report is not possible, such as studying small children, pictures
taken with smartphones can provide more accurate measurements (Plowman
and Stevenson 2012).

Furthermore, smartphone-sensor measurement potentially can expand the
types of research questions considered, since it enables the collection of
detailed behavioral information on time use (e.g., Fernee and Sonck 2013),
geographic mobility (e.g., Geurs et al. 2015), and health behaviors and physi-
cal activity (e.g., Rosli et al. 2013; Kapteyn et al. 2018) that are difficult or
impossible to obtain with other methods. Smartphone-sensor measurement
enables the participation of special populations and hard-to-reach groups such
as homeless youth (Tyler and Olson 2018), the elderly (Fritz et al. 2017; York
Cornwell and Cagney 2017), and persons recently released from prison (Sugie
2018).

All these situations rely on respondents’ willingness and ability to collect
such data. However, consent rates to allow passive measurement are low,
ranging between 5 percent and 56 percent (Couper, Antoun, and Mavletova
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2017). If the behavior of the people who agree to smartphone-sensor measure-
ment differs from the behavior of those who do not agree, research results can
be biased. Presently, the willingness rates mostly are estimated using online
access panels (e.g., Pinter 2015; Keusch et al. 2019; Revilla, Couper, and
Ochoa 2019), which may be misleading due to participants being more moti-
vated than respondents recruited using probability sampling (Hillygus,
Jackson, and Young 2014). A few studies have assessed the general popula-
tion’s willingness to share sensor data (e.g., Scherpenzeel 2017; Kreuter et al.
2020; Jäckle et al. 2019), but these studies rarely focused on the mechanisms
of willingness (however, see Wenz, Jäckle, and Couper 2019). In addition,
previous studies have focused on one-time willingness to share smartphone-
sensor measurements.

The current study aims to estimate participants’ willingness to share sensor
measurements using data from the general population of the Netherlands.
We focused on the mechanisms of willingness for various sensor-based
measurements, and whether repeated asking had detrimental effects on willing-
ness to share.

Background, Research Questions, and Hypotheses

MECHANISMS OF WILLINGNESS TO SHARE SENSOR-COLLECTED DATA

Studies have shown that willingness to share data collected using smartphone
sensors varies substantially by country (Revilla et al. 2016) and by the type of
sensor or task (Scherpenzeel 2017; Kreuter et al. 2020; Jäckle et al. 2019;
Keusch et al. 2019; Mulder and de Bruijne 2019; Wenz, Jäckle, and Couper
2019). The differences also can be associated with the type of sample (non-
probability- vs. probability-based). Participants can be recruited through a non-
probability route (e.g., flyers placed in points of interest) or a probability route
(e.g., an invitation sent to an existing panel or a cross-section of the target pop-
ulation). For the probability route, general steps precede participation (fig. 1):

Figure 1. The process of providing consent to sensor measurement.
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acquiring or creating a sampling frame; drawing a sample from the sampling
frame; recruiting respondents (some will not have smartphones, and thus will
not be covered); asking respondents about their willingness to participate in
the sensor-based measurement; and collecting data from those who adhere to
the request and whose devices provide sensor data.

Potential participants have to make a decision about whether or not to
accept the request. The mechanisms underlying willingness to participate in
smartphone-sensor measurements are similar to general survey participation,
but some aspects are unique due to the novelty of technology involved
(Keusch et al. 2019). Similar to surveys, the study sponsor affects willingness:
Sponsorship by a university evokes a higher willingness to download a
research app than sponsorship by a market research agency or governmental
organization (Keusch et al. 2019). Promising incentives increases willingness
in nonprobability panels (Pinter 2015; Keusch et al. 2019); higher incentives
increase sharing rates in probability-based panels (Haas et al. 2020).

The mechanisms unique to willingness to share smartphone-sensor data in-
clude: (1) respondents’ control over the data they provide, (2) privacy
concerns, and (3) smartphone skills (Keusch et al. 2019). Willingness is higher
for tasks when respondents have real or perceived control over their data
transmission. Revilla, Couper, and Ochoa (2019) found that willingness to
take pictures or scan bar codes was about 54� 56 percent, much higher than
the willingness to provide access to Facebook profiles (19 percent) or install
apps tracking smartphone use (18 percent) or geolocation (21 percent). Keusch
et al. (2019) found that an option to switch off data collection increased will-
ingness to install a research app. Privacy and data security concerns negatively
influence stated willingness. Respondents with higher privacy concerns have a
lower willingness to download research apps (Jäckle et al. 2019; Keusch et al.
2019). Also, privacy concerns are the main reason for nonwillingness (Keusch
et al. 2019; Revilla, Couper, and Ochoa 2019). Smartphone use habits such as
frequency of app downloads, frequency of using GPS, and the number of
installed apps are associated with a higher willingness to download a survey
app that tracks geolocation (Pinter 2015). Keusch et al. (2019) found that
respondents who had previously downloaded a research app were more willing
to do so for research purposes.

These willingness mechanisms have been developed using the data from on-
line access panels (Keusch et al. 2019; Revilla, Couper, and Ochoa 2019).
Studies in probability-based panels (e.g., Wenz, Jäckle, and Couper 2019)
have been observational, which has limited our understanding of what causes
the variability in willingness across studies and populations. This present study
aims to systematize the proposed mechanisms and test them in a probability-
based setting. Furthermore, studies have focused on asking respondents about
a one-time willingness, and so it is unclear what effects repeated requests
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might have. Some evidence exists that asking panel respondents to download
a research app that passively collects data leads to somewhat higher attrition
(Trappmann et al. 2018). Studies asking for consent to link to administrative
data have shown that an initial refusal to provide consent is aggravated by a
repeated asking for consent (Sakshaug and Antoni 2017). Whether this trans-
lates to a willingness to share smartphone-sensor measurements is unclear.

We answer the following research questions: (1) To what extent are smart-
phone users in the general population willing to share data collected via smart-
phone sensors and wearables? (2) Does willingness differ by the types of
sensors? (3) What are the mechanisms of willingness to share smartphone-
sensor data? (4) What are the reasons for nonwillingness and under what
conditions would respondents be willing to share? (5) How is willingness
affected by a follow-up request and its timing?

CONCEPTUALIZATION AND HYPOTHESES

Following Keusch et al. (2019) and Wenz, Jäckle, and Couper (2019), we dis-
tinguish between respondent-level and task-level characteristics that influence
willingness to participate (WTP). Our conceptual framework for WTP vis-à-
vis sensor measurements resembles the framework of survey participation
(Groves and Couper 1998) and leverage-saliency theory (Groves, Singer, and
Corning 2000). Potential participants weigh the potential benefits of their par-
ticipation, such as helping researchers, and the potential costs, such as risks of
disclosure or misuse of sensor-based data and the respondent effort required to
share them. The main difference between WTP in sensor-based measurements
and WTP in a survey is the level of uncertainty about the respondent task.

The literature on consent to linkage to administrative records is relevant
since both tasks—linkage and sharing sensor data—can have unforeseen
consequences for respondents. Some research has shown that framing of the
consent request in terms of benefits (i.e., as reduced burden) increased
respondents’ willingness to share data from the administrative records. For ex-
ample, Bates, Wroblewski, and Pascale (2012) found that framing as a reduced
effort increased hypothetical willingness, and Sakshaug and Kreuter (2014)
and Sakshaug et al. (2019) found that time-savings framing significantly in-
creased consent rates, compared to neutral framing.

Similar to the decision to participate in surveys that is not preformed but
based on heuristics (Groves, Couper, and Cialdini 1992), so is the WTP in
sensor measurements. However, some respondents may hold strong attitudes
about privacy that result in nonwillingness, or they may hold certain attitudes
about the potential benefits of participation for themselves or society. Across
studies on data linkage, the desire to be helpful and respondents’ trust are
associated consistently with higher consent, whereas the main reason for
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nonconsent is confidentiality concerns (Sala, Knies, and Burton 2014). Thus,
the present study also considers the characteristics of task presentation (fram-
ing) and the perceived social norms about data sharing. We
distinguish between four sets of factors that influence willingness to share: fea-
tures of the task; features of the request; respondent characteristics; and per-
ceived social norms (fig. 2).

Task features differ in terms of their (a) active or passive nature, (b) poten-
tial intrusiveness, (c) perceived effort, and (d) ability to control the task.
Features of the request include the framing and the factors related to task char-
acteristics: revealing the study sponsor, which may evoke higher or lower
trust; benefit vs. neutral framing; emphasis on the ability to view data prior to
sharing; and addressing privacy concerns. Among respondent characteristics
are privacy concerns that respondents might associate with increased risks of
sharing data and certain attitudes and experiences that might lower the per-
ceived risks: trust that the research is useful, respondents’ familiarity with their
smartphone, and experience of participating in studies that collect sensor-based

Figure 2. Conceptualization of willingness to share sensor-based
measurements.
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measurements. Perceived social norms and the risks of data sharing are
weighted against the saliency of the norm of helping researchers and the value
of the research.

The willingness mechanisms were empirically tested via four sets of hypoth-
eses. The first set relates to the tasks, based on studies showing that stated
willingness varies by task. Specifically, willingness to use the smartphone
camera for research was higher than the willingness to share geolocation: 50
percent vs. 20 percent (Revilla, Couper, and Ochoa 2019) and 65 percent vs.
39 percent (Wenz, Jäckle, and Couper 2019), respectively. However, willing-
ness to use a smartphone camera can depend on the content of photos or vid-
eos: compared with the 56 percent willingness to take photos of products, only
18 percent would allow researchers to record a video of their face (Revilla,
Couper, and Ochoa 2019), probably due to the sensitivity of the content. The
willingness to wear a fitness bracelet was shown to be 61 percent (Wenz,
Jäckle, and Couper 2019). Thus, we hypothesized:

H1.1: The willingness to wear a fitness bracelet and to use a smartphone
camera will be higher than the willingness to share geolocation.
H1.2: Respondent’s willingness to take a picture of her/himself will be lower than
taking pictures or videos of other content.

The second set of hypotheses addresses study features and the features of
the request. Previous studies have shown that a familiarity with the survey
sponsor, trust in the sponsor, reputation, and the sponsor’s authority increased
WTP in online surveys (e.g., Keusch 2015). For traditional surveys, Groves
and Couper (1998) have shown that government surveys produce higher coop-
eration rates than market research surveys. Concerning the willingness to share
passively collected data, Keusch et al. (2019) found that relative to a market-
research-sponsored study, WTP is higher for a university-sponsored study and
lower for a statistical agency sponsor. However, this study was conducted in a
panel housed at a market research agency. The trust toward the sponsor of the
study in which the questions are asked can potentially influence willingness.
Singer and Couper (2011) found the opposite for willingness to share data
with a government vs. market research sponsor: Respondents of a panel
housed at a university— the Dutch general population online LISS Panel—
had higher willingness to share passively collected data about the survey pro-
cess (paradata) for a government sponsor than a market research sponsor.
Since we collected data in the LISS Panel, we hypothesized:

H2.1: Respondents’ willingness to share sensor measurements will be the highest
in a university-sponsored study compared with a study sponsored by a statistical
agency or a market research firm.
H2.2: Respondents are more willing to share sensor measurements when the
sponsor is a statistical agency rather than a market research firm.
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In line with previous findings regarding control over data collection
(Keusch et al. 2019; Revilla, Couper, and Ochoa 2019; Wenz, Jäckle, and
Couper 2019), we hypothesized:

H2.3: If a request emphasizes that respondents have more control over data
collection or transmission, they will be more willing to share compared to a
request in which control is not mentioned.
H2.4: If respondents are promised to receive feedback about the data they
provide, they will be more willing to share sensor-collected data.

In line with the research findings on data linkage consent concerning benefit
framing vs. neutral framing, we hypothesized:

H2.5: If a request emphasizes benefits (lower burden), respondents will be more
willing to share sensor-collected data compared to neutral framing.

Regarding privacy/security concerns that lower stated WTP (Keusch et al.
2019; Revilla, Couper, and Ochoa 2019; Wenz, Jäckle, and Couper 2019), we
hypothesized:

H2.6: Respondents will be more willing to share sensor-collected data when a
request emphasizes privacy protection, compared to a request in which privacy
protection is not mentioned.

The third set of hypotheses addresses respondent characteristics and the in-
fluence of the social environment. In line with previous findings of privacy
concerns’ negative association with willingness (Keusch et al. 2019; Revilla,
Couper, and Ochoa 2019; Wenz, Jäckle, and Couper 2019) and being a main
reason for nonwillingness (Keusch et al. 2019; Revilla, Couper, and Ochoa
2019) or nonparticipation (Jäckle et al. 2019), we hypothesized:

H3.1: Privacy concerns will be negatively associated with a willingness to share
sensor-collected data.

Consistent with the finding that respondents trusting that a survey guaran-
tees anonymity are more willing to perform additional tasks on smartphones
(Revilla, Couper, and Ochoa 2019), we hypothesized:

H3.2: Trust that the questionnaire guarantees anonymity will be positively
associated with willingness to share sensor-collected data.

In line with the evidence that higher smartphone skills (Pinter 2015;
Couper, Antoun, and Mavletova 2017; Keusch et al. 2019; Wenz, Jäckle, and
Couper 2019), more smartphone-mediated activities, and prior research app
download (Keusch et al. 2019) are associated with higher willingness to share
sensor data, we hypothesized:

H3.3: Respondents’ skills in using their smartphone will be positively associated
with a willingness to share sensor-collected data.
H3.4: Frequency of using specific sensors (e.g., sharing geolocation or using a
smartphone camera) will be associated with an increased willingness to perform
tasks using these sensors for research purposes.
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H3.5: Respondents who previously shared sensor-collected data with researchers
or downloaded a research app will be more willing to share sensor-collected
data than those who have not.

Revilla, Couper, and Ochoa (2019) showed that respondents with positive
attitudes toward surveys and market research have higher willingness to per-
form additional tasks on smartphones; and trust and altruism were among the
reasons for willingness to share. The social environment, value of research,
and norms about sharing of personal data are expected to influence willingness
to share as follows:

H3.6: Respondents’ evaluation of the questionnaire as being important to science
will be positively associated with a willingness to share sensor-collected data.
H3.7: Respondents’ estimation of people’s willingness to share sensor-based data
will be positively associated with respondents’ stated willingness to share.
H3.8: Respondents’ evaluation of the questionnaire as too personal will be
negatively associated with a willingness to share sensor-collected data.

In the fourth set of hypotheses, we expected the influence of some respon-
dent characteristics to vary across sensor tasks. Keusch et al. (2020) have
shown that respondents are more concerned about sharing passively collected
data such as GPS and activity tracking than actively collected data such as tak-
ing photos. Thus, we hypothesized:

H4.1: The influence of privacy concerns on willingness to share will be more
pronounced for GPS and a fitness bracelet use, compared to using a smartphone
camera for taking photos or videos.

Consistent with the low willingness to take videos of one’s face (Revilla,
Couper, and Ochoa 2019), we hypothesize:

H4.2: The influence of privacy concerns on willingness to share will be more
pronounced for photos of oneself compared to photos and videos of other
content.

To our knowledge, studies have not investigated whether the mechanisms
of the influence of a sponsor, framing, control, and privacy assurance vary for
different tasks. However, the framework of contextual integrity (Nissenbaum
2009) states that information sharing is governed by context-specific norms
depending on the type of data, with whom, and for what purpose the informa-
tion transmission is appropriate. Individuals can form different expectations
about the intended use of different types of information depending on who is
requesting it. For example, sharing geolocation with a government agency
might be perceived as surveillance, while sharing this information with a uni-
versity will not produce such expectations. Also, these expectations about
intended use—depending on who is asking—can differ across tasks. Thus, we
considered the possibility that the mechanisms may vary across tasks. This
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part of the study is exploratory, since it has not been tested prior to the present
study, but it can help inform future studies on sharing sensor data.

STABILITY OF WILLINGNESS

In a randomized experiment about consent to record linkage, Sala, Knies, and
Burton (2014) found that about 60 percent of respondents consented to linkage
in wave 1 of the Understanding Society Innovation Panel. Of these respond-
ents, 68 percent consented when asked again in wave 4. Of those who did not
consent in wave 1, 46 percent consented in wave 4. This finding suggests that
consent rates can increase over time, although the decisions about consent can
be unstable. Thus, we expect:

H5.1: Stated willingness will increase when respondents are asked repeatedly.

Furthermore, in the Sala, Knies, and Burton (2014) study, a reminder of the
wave 1 decision in wave 4 produced a 24 percent consent rate for non-
consenters and 94 percent for consenters. These rates were more consistent
with the initial decision. We thus hypothesized that the time interval, which
decreases respondents’ recall of the previous decision, will influence the will-
ingness in sensor-based measurement:

H5.2: Stated willingness will be more stable when less time has passed since the
initial request.

Methods

The data were collected in the LISS Panel, a Dutch probability-based online
panel of the general population. It consists of approximately 7,000 Dutch-
speaking individuals permanently residing in private households in the
Netherlands who are aged 16 and older. Panelists are invited to take monthly
online surveys of 15� 30 minutes for an incentive of 15e per hour. The
Dutch national statistical office drew a simple random sample of addresses for
the panel recruitment from a detailed population register, which is centrally
available in the Netherlands (Scherpenzeel and Das 2011). At each address,
one household member was randomly selected for the purpose of addressing
the advance letter, but all household members were asked to participate.

The panel used a mixed-mode recruitment protocol: After the initial mailing,
households whose telephone could be found in the telephone book were con-
tacted by telephone, and interviewers visited the remaining households. Non-
Internet users were provided with computers connected to the Internet
(Scherpenzeel 2011; Scherpenzeel and Das 2011). Since 2007, the LISS Panel
has undergone four refreshments, approximately every two years. In its setup,
the LISS Panel is comparable to other European probability-based online
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panels (Blom et al. 2016). With respect to the United States, the LISS Panel is
similar to the Understanding America Study (UAS), with some exceptions: the
UAS used address-based sampling and a mail and telephone mode-mix for the
recruitment, and provided non-Internet users with tablets (Alattar, Messel, and
Rogofsky 2018).

Our two-wave study consisted of two randomized experiments. In the first
wave, we tested the conditions of framing the consent questions. In the second
wave, we tested the stability of willingness. The fieldwork for the first wave
occurred in November 2017. Overall, 3,023 panel members who owned smart-
phones were invited to participate; 2,682 completed the questionnaire with a
response rate (AAPOR RR1) of 88.7 percent (American Association for
Public Opinion Research 2016).1 Excluded from the analysis are nine respond-
ents (0.3 percent) who broke off and five respondents (0.2 percent) who did
not answer at least one of the sensor measurements, bringing the analytical
sample to 2,673. (The regression models excluded another four cases due to
listwise deletion of missing values.) The median duration of wave 1 was 5.73
minutes. Respondents could complete the questionnaire on a PC, tablet, or a
smartphone. Wave 2 included only one question about the respondent’s will-
ingness to perform one sensor measurement. To exclude order effects, wave 2
repeated only the first request and the experimental conditions and the ques-
tion wording of wave 1. Data collection for wave 2 occurred in December
2017 and May 2018: Half of the sample was invited to participate one month
after the initial wave and the other half six months after the initial wave. All
respondents who participated in wave 1 were invited to participate in wave 2.2

Overall, 2,468 respondents completed the wave 2 questionnaire, which yielded
a retention rate of 92.3 percent. The median duration of wave 2 was 37
seconds.

MEASURES

In wave 1, we asked respondents about their stated willingness (i.e., we made
it clear that no actual measurements would be taken) to perform the following
sensor-based tasks, the order of which was randomized: share their current
geolocation, take a photo of their house, take a video of their surroundings,
take a photo of themselves, and wear a fitness bracelet (H1.1, H1.2). The
geolocation measure asked for a one-time sharing of location. The location

1. We compared respondents and nonrespondents with regard to their demographic characteris-
tics (table A5 in the Supplementary Material). Nonrespondents did not differ from respondents in
gender and education. However, smartphone users aged 16–34 were somewhat less likely to re-
spond, whereas smartphone users aged 65þ were more likely to respond. We controlled for
respondents’ demographic characteristics in the regression models, including age.
2. A total of 2,992 respondents were invited, of whom 2,518 participated (84.1 percent). Of
these, we excluded 173 who did not participate in wave 1.
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from which the photo of the house would be taken was not specified, nor was
the length of the video or the period of wearing a fitness bracelet. Respondents
were randomly assigned to the following conditions that tested willingness-to-
share mechanisms that were reflected in the text of the request (QA1–QA5,
question wording in the appendix):

First, the sponsor (H2.1, H2.2) appeared as Statistics Netherlands (CBS), a
university, or a market research agency.

Benefit framing (H2.5) was reflected in the question specifying that the sur-
vey will take less time. For each type of sensor, we provided information on
which questions respondents could skip. For example, for requests for geoloca-
tion: “This way you do not have to answer questions about where you traveled
today and with which means of transportation” (see appendix for other sen-
sors). The control condition did not include text.

Control (H2.3) was reflected in the experimental condition, which stated
that the respondents would be able to view and change their data later in the
questionnaire. The control condition did not include text.

For assurance of confidentiality (H2.6), the experimental condition stated
that the information respondents provided would be treated confidentially and
anonymously, and personal data could not be inferred from this information.
The control condition did not include text.

Respondents received five questions that measured their stated willingness
on a four-point scale (very likely, rather likely, rather unlikely, very unlikely).
Very likely and rather likely were grouped as “willing” (1); rather unlikely and
very unlikely were considered “non-willing” (0).3 The random assignment to
the experimental conditions was performed at the respondent level, which
means that the conditions into which a respondent was randomized were re-
peated for all five questions.4 The four factors—sponsor, framing, control, and
assurance of confidentiality—as a combination were repeated for geolocation,
photos, video, and fitness bracelet questions throughout the study.

After each willingness question, respondents were asked to estimate how
many out of 100 persons would be willing to provide such sensor data (H3.7,
QA1a–QA5a). We asked once whether receiving feedback would increase
willingness (H2.4, QA7). Respondents who answered rather unlikely or very
unlikely to at least one of the questions were asked about the reason for non-
willingness and under what conditions they would be willing to share data
(QA8–9).

In addition, we measured general smartphone skills (H3.3, QA16),
frequency of taking photos, videos, and using location-aware apps (QA13–15,

3. This dichotomization is typical of studies of passive data collection (Singer and Couper 2011;
Couper and Singer 2013; Keusch et al. 2019). A comparison of the dichotomized measures vs.
the original four-point measures reveals consistent results.
4. See table A6 in the Supplementary Material for the randomization check.
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H3.4), prior participation in studies that collected information using smart-
phone sensors (H3.5, QA10), general privacy concerns (H3.1, QA12), and
respondents’ trust that the questionnaire guaranteed anonymity (H3.2, QA11).
In addition to standard LISS Panel evaluation questions, the end of the
questionnaire asked about the value of the survey for research (H3.6, QA17f)
and the survey burden (H3.8, QA17h). Descriptive statistics for these variables
are in the Supplementary Material.

Wave 2 again asked about willingness (H5.1, H5.2), using the exact
question wording from wave 1 (QB2). To avoid order effects, only the first
question from wave 1 was repeated at wave 2.

Results

TO WHAT EXTENT ARE SMARTPHONE USERS FROM THE GENERAL POPULATION
WILLING TO SHARE SENSOR-COLLECTED DATA? ARE THERE DIFFERENCES BY
SENSOR TYPES?

Stated willingness to share data collected using smartphone sensors varies
considerably by type of sensor and task (see fig. 3 and cells “definitely yes” and
“probably yes” in table A2 in the Supplementary Material). Overall, 29.9 per-
cent of respondents would be willing or somewhat willing to share GPS loca-
tion, 38.2 percent would definitely or probably take a photo of their house,

Figure 3. Stated willingness to share sensor data.
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while 23.6 percent would take a video of their surroundings, and 17.7 percent
would take a photo of themselves. Wearing a fitness bracelet evoked the highest
willingness: 60.3 percent were willing and somewhat willing. We find partial
support for H1.1 since only willingness to wear a fitness bracelet and take some
photos is higher than the willingness to share geolocation; H1.2 is supported.

WHAT ARE THE MECHANISMS OF WILLINGNESS TO SHARE SMARTPHONE-
SENSOR DATA?

To study the mechanisms of willingness, we fitted multilevel logit models5

with task characteristics, wording experiments, and respondent characteristics
(table 1). A baseline intercept-only model,6 with an intraclass correlation
(ICC7) of 0.371, showed that willingness is a characteristic of the task rather
than of the respondent and experimental condition. Model 1 includes different
types of tasks, and an indicator for the sensor asked first.8 Model 2 addition-
ally includes the experimental conditions, model 3 additionally includes the re-
spondent characteristics, and model 4 additionally includes interactions.

Model 1 reiterates that willingness to share significantly differs by the type
of sensor and task: relative to the fitness bracelet, using average marginal
effects, respondents are 26 percentage points (p.p.) less likely to be willing to
share their GPS location, take pictures of their house (AME –19 p.p.), make a
video of their surroundings (AME –33 p.p.), or take a photo of themselves
(AME –40 p.p.). The first question about willingness evokes higher willing-
ness for all sensor measurements, except for taking a photo of their house (see
also fig. A1 in the Supplementary Material).

Model 2 shows that the sponsor effect is significant, which supports H2.1
and H2.2. Respondents’ stated willingness is significantly higher for a
university-sponsored study (AME þ6 p.p.) and lower for a market research
sponsor (AME –3 p.p.) compared to a statistical agency sponsor. Benefit fram-
ing has no influence on stated willingness (against H2.5), nor does emphasiz-
ing control (against H2.3) or privacy protection (against H2.6). Taking into
account the features of the request raises the ICC to 0.511, which means that

5. Multilevel logit models account for the dependence of the observations, since every respon-
dent answered multiple questions with different sensor-based measurements. Our lower level is
the question for each sensor-based measurement (GPS, photo of house, video, photo of self, fit-
ness bracelet), and our higher level is the respondent plus the experimental condition (sponsor
and request wording).
6. A baseline model does not explain variance in willingness but decomposes the variance into
two independent components (Hox, Moerbeek, and van de Schoot 2018, p. 12).
7. Models are compared based on intraclass correlation (ICC), a proportion of the variation at the
higher level over the total variation (Hox, Moerbeek, and van de Schoot 2018, p. 13).
8. The variable for order of asking is dichotomized (sensor-measurement asked first or not) since
we expected the answer to the first request to serve as an anchor (Tversky and Kahneman 1974).
When faced with multiple data linkage requests, respondents show the highest willingness for the
first request (Silber et al. 2018).
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the variance is located both at the question level and the respondent plus
experimental condition level.

Controlling for respondent characteristics (model 3) lowers the ICC
to 0.229, which means that the variance is located at the question level. The
effect of sponsorship by market research is no longer significant, whereas the
effect of the benefit framing becomes negative, although it is small (AME –
2 p.p.). Self-reported smartphone skills do not influence willingness (against
H3.3). However, smartphone use behaviors such as frequency of sharing geo-
location and taking photos are predictive of willingness (AME þ1 p.p. and
þ2 p.p.), as is having previously shared a geolocation (AME þ5 p.p.), which
is consistent with H3.4, and past downloading of a research app (AME þ3
p.p.), which supports H3.5.

Consistent with H3.1, respondents with high privacy concerns are less likely
to be willing to share sensor-collected data (AME –2 p.p.). Believing that a
questionnaire guarantees anonymity is positively associated with the likelihood
to share sensor-collected data (AME þ6 p.p.), which supports H3.2.

Consistent with H2.4, respondents who would want to receive feedback are
more likely to be willing to share sensor-collected data (þ17 p.p.). Keeping in
mind that emphasizing control was not a significant predictor of willingness,
we come back to this finding in the discussion.

Respondents who evaluated the questionnaire as important for science are
more likely to be willing to share data (AME þ2 p.p.), consistent with H3.6.
Supporting H3.8, the evaluation of a questionnaire as too personal is associated
with lower likelihood to be willing to share sensor-collected data (–2 p.p. AME).
Among demographics, age was a significant predictor: respondents aged 65þ
were more likely to be willing to share sensor-collected data (AME þ4 p.p.).9

Model 4 included interaction effects to allow the influence of some respon-
dent characteristics to vary across sensor tasks. Judging by significant negative
interactions, concerns about privacy apply to all sensors. The negative influ-
ence of general privacy concerns is somewhat more pronounced for the GPS;
however, the difference is negligible (AME –2 p.p. each), providing no sup-
port for H4.1. The influence of privacy concerns is equally pronounced for all
camera-related tasks (against H4.2).

Positive significant interactions exist of the frequency of using GPS and be-
ing willing to share geolocation (AME þ2 p.p.), frequency of taking videos
and being willing to take a video (AME þ4 p.p.), and frequency of taking
photos and being willing to take a photo of oneself (AME þ3 p.p.). Prior
downloading of a research app is especially beneficial to being willing to share
geolocation (interaction AME þ3 p.p.), but not for taking a photo of oneself
(AME –7 p.p.).

9. This finding may be connected to the overall higher likelihood of the smartphone users 65 and
older to respond to our survey.
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Consistent with our social norms hypothesis (H3.7), estimation of others’
willingness to share sensor-collected data are associated with willingness to
share this type of sensor data. For example, the higher the number of people
that respondents think would be willing to share geolocation, the more willing
respondents are to share geolocation (AMEs for interaction effects for each
task are about þ8 p.p.).

In models 1� 3, the main effect of university sponsor was significant;
model 4 included the interactions of the university and market research spon-
sorship with sensor types. With the exception of the interaction of the market
research sponsorship and a photo of oneself, the interactions were significant,
which means that the sponsor effect differs by the type of sensor. Respondents
were less likely to be willing to share all types of data compared to wearing a
fitness bracelet. Although the interactions for both the university sponsorship
and the market research sponsorship were negative and similar in magnitude,
the influence of the sponsor is more pronounced for sharing geolocation
(AME –10 p.p.) than for other sensors (AMEs ranging around –6 p.p.).

WHAT ARE THE REASONS FOR NONWILLINGNESS? UNDER WHICH CONDITIONS
WOULD RESPONDENTS BE WILLING TO SHARE?

Responses to the open questions about nonwillingness are summarized in
tables 2 and 3.10 The most-named reason for nonwillingness is privacy and an-
onymity concerns (44.3 percent), followed by a general unwillingness without
a provided reason (9.5 percent) and a respondent’s desire to have more control
over the process—to know who will be using the data and for what purposes
(7.5 percent). Concerns about misuse of data and data safety account for 10
percent of the responses. Several other reasons are mentioned by less than 5
percent of the respondents: too much effort, feeling of being watched, and
other emotional reasons.

When asked what would change respondents’ nonwillingness, the most fre-
quent response is nothing (29.3 percent, table 3) or don’t know (9.6 percent).
The following three most frequent responses for changing unwillingness are:
(1) if researchers would ask less personal information (e.g., no pictures of a
respondent’s house or her/himself, 8.1 percent), (2) guarantee of privacy/ano-
nymity (7.1 percent), and (3) if respondents could have more control over the
use of their data (5.6 percent). Among the remaining responses were incen-
tives, sponsor (which is most likely connected to the experiment), request
to store respondent’s information for a limited time, and feedback (all under
5 percent).

10. The coding scheme, developed by two coders, included 11 and 12 categories for each of the
two questions. One coder coded the responses.
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STABILITY OF WILLINGNESS TO SHARE

How is willingness affected by a repeated request? Table 4 summarizes
the willingness to share for waves 1 and 2.11 Wave 1 willingness is shown
overall and for a balanced panel, which excludes respondents who did not

Table 2. Reasons for nonwillingness

Reason for not willing to provide data Percent

Privacy/Anonymity/Too personal 44.3
Don’t want to (without a reason) 9.5
Control (reason for asking, how will be used and by whom) 7.4
Misuse of data/Distrust of institution 5.5
Safety of my data 4.5
It requires too much effort from the respondent 4.0
Surveillance (being watched, followed) 4.0
Don’t want to, due to feelings/emotions 3.5
Information is available elsewhere 0.5
Other 0.9
Noninformative 2.4

NOTE.—N¼ 2,520; percentages do not add up to 100, since multiple categories could be chosen.

Table 3. Conditions under which respondents would provide sensor data

Under what condition would provide data Percent

Nothing can change my mind 29.3
Don’t know what would change my mind 9.6
Ask less personal information 8.1
Guarantee privacy/anonymity 7.1
Control (reason for asking, how will be used and by whom) 5.6
Guarantee security 3.7
Incentives 3.5
Trusted sponsor/sponsor LISS Panel 2.3
Store for limited time 1.7
Feedback (want to view the results) 0.8
Other 3.3
Noninformative 4.2

NOTE.—N¼ 2,520; percentages do not add up to 100, since multiple categories could be chosen.

11. Change in willingness examined using McNemar’s test for dependent proportions (McNemar
1947).
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participate in wave 2.12 Overall, willingness increases when respondents are
asked repeatedly, ranging from 3 p.p. (photo of oneself) to 10 p.p. (GPS), ex-
cept for the fitness bracelet, for which the difference is –0.2 p.p. However,
only the increase in willingness to share geolocation is significant, which pro-
vides partial support for H5.1.

Compared to wave 1, 20.3 percent of respondents changed their willingness
in wave 2. Table 5 shows the consistency of willingness irrespective of the
timing of the second request. For example, 54.5 percent of respondents who
answered definitely yes to the request to share geolocation in wave 1 said defi-
nitely yes in wave 2, while 33.3 percent switched to probably yes. Willingness
to share has moderate stability over the waves: around 50 percent of respond-
ents do not change their stated willingness (see also table A3 in the
Supplementary Material). However, it differs by sensor: GPS, photo of the
house, and wearing a fitness bracelet show moderate stability (weighted
Kappa13 0.4� 0.45), while taking videos or taking photos of oneself show fair
stability (weighted Kappa 0.36).

Most changes happen between adjacent categories. Changes from definitely
no to definitely yes and vice versa are uncommon, mostly under 10 percent.
An exception is taking videos: 15.8 percent of those who said definitely yes in
the first wave switched to definitely no. However, this is conditional on the
very low proportion of respondents saying definitely yes to this task in wave
1 (4.75 percent). Using a fitness bracelet shows the most stable willingness
(62.8 percent). Thus, the stability of willingness is dependent on the task.
Overall, fair to moderate agreement between the willingness to share in wave 1
and wave 2 implies that willingness attitudes are changeable for most people.

Table 4. Willingness (in percent) in waves 1 and 2

Stated willingness
(definitely yes &
probably yes) GPS Photo house Video Photo self

Fitness
bracelet

Wave 1 (n¼2,673) 30.09 37.60 22.82 17.26 60.51
Wave 1 (balanced) 29.55 37.83 21.97 19.25 63.15
Wave 2 39.88 42.48 25.73 22.57 62.93
n Wave 2 494 452 478 452 464
McNemar’s v2 (1) 23.43*** 3.64 3.24 2.47 0.01

NOTE.—N wave 2 (overall) ¼ 2,340.
***p < 0.001

12. We checked whether willingness in wave 1 was related to the participation in wave 2 (see ta-
ble A4 in the Supplementary Material), and found that willingness to share sensor data in wave 1
did not predict the participation in wave 2.
13. Weighted Kappa accounts for the larger disagreement between nonadjacent categories (see
Supplementary Material and Reichenheim (2004)).
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Does timing of the follow-up request make a difference? To examine the effect
of the timing of the request on willingness to share, we computed a logistic re-
gression that included the binary timing variable, and we controlled for the
type of task (table 6). The interval between the repeated request of 1 month
versus 6 months had no influence on stated willingness in wave 2. None of
the interactions of timing and type of sensor were significant. Thus, we find
no support for H5.2.

Discussion

This study investigated the willingness of smartphone users in the general pop-
ulation to share data collected using smartphone sensors. Using such data po-
tentially offers higher accuracy, lower costs, and a lower respondent burden.
However, participants have to be willing and able to collect these data. Using
data from a probability-based online panel of the Dutch general population,
our study confirms previous findings that willingness is rather low and varies
by sensors. Stated willingness of respondents to engage in different tasks
varies from 18 percent for taking pictures of themselves to about 30 percent
for sharing geolocation and 60 percent for wearing a fitness bracelet.

Consistent with previous research, a study sponsored by a university evoked
higher willingness to share than when a sponsor is a statistical agency or a
market research firm. Also, benefit framing of the request did not influence
stated willingness. Emphasizing control has no influence on willingness, which
is inconsistent with previous research (Keusch et al. 2019). However,

Table 6. Logistic regression predicting change in willingness between
waves 1 and 2, odds ratios

Model 1 Model 2

Odds ratio (s.e.) Odds ratio (s.e.)

Intercept 0.281 (0.020) 0.321*** (0.038)
Six months interval 1.150 (0.113) 1.153 (0.113)
GPS 0.840 (0.127)
Photo house 1.063 (0.160)
Video 0.765 (0.119)
Photo self 0.733 (0.116)
Loglikelihood Ratio v2 2.04 10.78
Pseudo R2 0.001 0.004

NOTE.—N¼ 2,340.
***p < 0.001.
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respondents who indicated that they would want to receive feedback in the
form of summary reports have a significantly higher willingness. A possible
explanation is that new forms of measurements using smartphones and wear-
ables may create expectations about feedback that influence willingness.
Hence, the responsible factor here might be interest, rather than the ability to
control data collection. This finding has important practical implications for
the implementation of smartphone-sensor studies: Strategies of providing feed-
back in ways that motivate respondents to participate—and do not change the
respondents’ behavior that researchers intend to measure—are a topic to be
considered in future research.

Emphasizing privacy protection does not influence willingness to share.
However, consistent with previous research (Jäckle et al. 2019; Keusch et al.
2019; Revilla, Couper, and Ochoa 2019), respondents with high privacy con-
cerns have significantly lower willingness. In addition, respondents who
thought the questionnaire was too personal were less likely to be willing to
share data, whereas respondents who indicated that they have a higher trust
that the questionnaire guaranteed anonymity were more likely to be willing to
share data. Furthermore, the most-named reason for nonwillingness is privacy
and anonymity concerns. The absence of an experimental effect of emphasiz-
ing privacy protection in question wording suggests that respondents’ privacy
concerns might be multifaceted.

Research has shown that passive tasks (e.g., sharing geolocation) evoke
higher privacy concerns than active tasks (e.g., taking pictures) (Keusch et al.
forthcoming), and that respondents are more willing to perform active rather
than passive tasks (Keusch et al. 2019; Mulder and de Bruijne 2019; Wenz,
Jäckle, and Couper 2019). Our findings show that the content of tasks matters:
Respondents might be willing to use their smartphone camera in general rather
than share geolocation, but less willing to use their smartphone camera for
sharing a picture of themselves that is possibly more private than geolocation.
The combination of the content of the task, whether it is active or not, and the
nature of the request are likely to drive the consent decision. How these
aspects can be successfully combined to increase willingness needs further
investigation.

Familiarity with the device—frequently using GPS, taking pictures and vid-
eos—and previous participation in studies that collected sensor data increases
willingness to share, consistent with previous research (Pinter 2015; Keusch
et al. 2019; Wenz, Jäckle, and Couper 2019). Also, respondents’ willingness is
influenced by beliefs about societal norms: Respondents rating the question-
naire as important for science and those who think the societal norm is sharing
have higher stated willingness. Taken together, these findings suggest that
with an increasing integration of smartphones into people’s lives, sensor-based
data collection will eventually not be a unique task for research participants.
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On the one hand, stated willingness to share smartphone sensor-based data
seems to be situational, rather than a stable, respondent characteristic. For ex-
ample, the order of requests to perform sensor-based tasks matters: We found
a higher willingness for whichever task is asked first. On the other hand, a pro-
portion of respondents are consistently unwilling. When asked what could
change their mind, they answered nothing. Also, for most of the sensor-based
tasks—except sharing of geolocation, for which willingness increased about
10 percentage points—willingness did not increase with a second request. The
timing of the second request, after 1 month or 6 months, had no effect on will-
ingness. These findings suggest the existence of two distinct groups or people:
those who have made set decisions on collecting sensor-based data and those
whose decisions are request or situation dependent. Different types of tasks
have varying stability, which is higher for sharing geolocation or taking pic-
tures of one’s house—compared to wearing a fitness bracelet, taking photos of
oneself, or videos of one’s surroundings. Determining why the stability varies
for different sensor tasks is a relevant topic for future research.

Administering our study with an existing panel has its advantages, such as
the possibility to study the stability of willingness that has not received atten-
tion previously. However, there are limitations. First, the LISS Panel respond-
ents may be more positive toward innovative methods of data collection, since
the LISS Panel was an innovative research tool when it started; also, it
employed pilot experiments using smartphone-sensor measurements.
Furthermore, the LISS Panel is housed at a university, so panelists might have
a high trust in university-sponsored research, which could have influenced our
findings about academic sponsorship. Also, LISS respondents have been panel
members for several years, and respondents who have stayed longer in a panel
might be more willing to share sensor data. Therefore, the absolute willingness
rates that we found need to be interpreted with caution.

Second, although asking for willingness to share smartphone-sensor data
collected through a browser that respondents use to complete the survey is a
strong point of our study, many types of sensor data such as geolocation are in
practice often collected using apps. In this case, respondents have to perform
an additional task of installing an app, which may affect willingness nega-
tively. Third, the requests in our study were hypothetical, since the respondents
did not have to actually share sensor data, nor were they asked to share these
data within the context of a substantive survey (e.g., sharing geolocation for a
transportation survey). Research has shown that behavioral intentions to partic-
ipate in a survey only weakly correlate with actual survey participation behav-
ior (Hox, de Leeuw, and Vorst 1995; Bosnjak, Tuten, and Wittman 2005). To
date, little is known about how stated willingness relates to actual participation
in using sensor measurements. Thus, we encourage further research on this
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issue. It would be useful to replicate our experiment in the context of substan-
tive studies with the salience of data collection immediately evident to
respondents. We encourage future studies to provide a specific rather than a
generic study description to enable more insight into how the wording of
requests for sensor-based data collection influences willingness to participate.

Note: For all analyses, we used Stata version 14.2.
Data archiving note: All data used in this study as well as codebooks in

English and Dutch and the analysis code are stored at the LISS Panel data ar-
chive under a study number 201 “To participate in scientific research” https://
www.dataarchive.lissdata.nl/study_units/view/911.

Appendix. Questionnaire (English Translation)

Wave 1: Question order of questions QA1, QA3, QA5, QA7, and QA9
was randomized (questions QA2, QA4, QA6, QA8 followed respective
preceding questions).

In this survey we would like to ask you some questions about the possibili-
ties of the Internet and other new technologies such as smartphones and tab-
lets. We present a number of situations to you and ask you whether you
would be willing to share this information.

The purpose of this questionnaire is to find out whether people are willing
to take part in studies such as this one. We are not going to collect this
information.

QA1. Please read the following research proposal carefully.
Suppose [CBS (Statistics Netherlands)/a university/a market research com-

pany] would like to collect information about your travel behavior by using
sensors of your smartphone or tablet.

[experimental condition: benefit framing] By sharing this information you
can skip some questions in the questionnaire, so that the completion time is
(considerably) shorter. This way you do not have to answer questions about
where you traveled today and which means of transportation you used.

[experimental condition: control] You will be able to see what data you are
sending and change it at a later point of the survey if you would want to.

[experimental condition: privacy] The information you provide will be
treated confidentially. The results of the survey are anonymized. Personal in-
formation can never be derived from the statistical information.

Would you give permission to share your location (this can be done in the
settings of your phone) or would you refuse to do so? (Yes, I would definitely
give permission; Yes, I would probably give permission; No, I would proba-
bly not give permission; No, I would definitely not give permission)
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QA1a. Out of 100 people, how many do you think would give permission?
Please fill in a number between 0 and 100; ____ out of 100 people would
give permission.

QA2. Please read the following research proposal carefully.
Suppose [CBS (Statistics Netherlands)/a university/a market research com-

pany] would like to know in what type of dwelling you live (apartment, town-
house, detached house, etc.). To get information about this they would ask
you to take a photo of your house.

[experimental condition: benefit framing] By sharing this information you
can skip some questions in the questionnaire, so that the completion time is
(considerably) shorter. This way you do not have to answer questions about
the type of dwelling you live in, its value, or the neighborhood
characteristics.

[experimental condition: control] You will be able to see what data you are
sending and change it at a later point of the survey if you would want to.

[experimental condition: privacy] The information you provide will be
treated confidentially. The results of the survey are anonymized. Personal in-
formation can never be derived from the statistical information.

Would you make a photo? (Yes, I would definitely make a photo; Yes, I
would probably make a photo; No, I would probably not make a photo; No, I
would definitely not make a photo)

QA2a. Out of 100 people, how many do you think would make a photo?
Please fill in a number between 0 and 100; ____ out of 100 people would
make a photo.

QA3. Please read the following research proposal carefully. Suppose [CBS
(Statistics Netherlands)/a university/a market research company] would like
to know more about the area where you are currently. For example, whether
there is noise, and whether there are other distractions.

To get information about this they would like to ask you to make a video of
your surroundings where you are at the moment.

[experimental condition: benefit framing] By sharing this information you
can skip some questions in the questionnaire, so that the completion time is
(considerably) shorter. This way you do not have to answer questions about
your surroundings, such as noise, other people being present, etc.

[experimental condition: control] You will be able to see what data you are
sending and change it at a later point of the survey if you would want to.

[experimental condition: privacy] The information you provide will be
treated confidentially. The results of the survey are anonymized. Personal in-
formation can never be derived from the statistical information.

Would you make a video? (Yes, I would definitely make a video; Yes, I
would probably make a video; No, I would probably not make a video; No, I
would definitely not make a video)
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QA3a. Out of 100 people, how many do you think would make a video?
Please fill in a number between 0 and 100; ____ out of 100 people would
make a video.

QA4. Please read the following research proposal carefully. Suppose [CBS
(Statistics Netherlands)/a university/a market research company] would like
to know more about your mood at the moment (happy, angry, sad, etc.).

To get information about this they would ask you to take a photo of
yourself.

[experimental condition: benefit framing] By sharing this information you
can skip some questions in the questionnaire, so that the completion time is
(considerably) shorter. This way you do not have to answer questions about
your mood, such as your temper.

[experimental condition: control] You will be able to see what data you are
sending and change it at a later point of the survey if you would want to.

[experimental condition: privacy] The information you provide will be
treated confidentially. The results of the survey are anonymized. Personal in-
formation can never be derived from the statistical information.

Would you make a photo of yourself? (Yes, I would definitely make a
photo of myself; Yes, I would probably make a photo of myself; No, I would
probably not make a photo of myself; No, I would definitely not make a photo
of myself)

QA4a. Out of 100 people, how many do you think would make a photo of
themselves? Please fill in a number between 0 and 100; ____ out of 100 peo-
ple would make a photo of themselves.

QA5. Please read the following research proposal carefully. Suppose [CBS
(Statistics Netherlands)/a university/a market research company] would like
to know what the effect of physical activity is on health. To get information
about this they would ask you to wear a wristband that registers your
movements.

[experimental condition: benefit framing] By sharing this information you
can skip some questions in the questionnaire, so that the completion time is
(considerably) shorter. This way you do not have to answer questions about
how physically active you are and what kind of activity it is.

[experimental condition: control] You will be able to see what data you are
sending and change it at a later point of the survey if you would want to.

[experimental condition: privacy] The information you provide will be
treated confidentially. The results of the survey are anonymized. Personal in-
formation can never be derived from the statistical information.

Would you be willing to wear such a wristband? (Yes, I would definitely
be willing to wear such a wristband; Yes, I would probably be willing to wear
such a wristband; No, I would probably not be willing to wear such a wrist-
band; No, I would definitely not be willing to wear such a wristband)
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QA5a. Out of 100 people, how many do you think would be willing to
wear such a wristband? Please fill in a number between 0 and 100; ____ out
of 100 people would be willing to wear such a wristband.

QA6. What is the maximum number of times you would share the follow-
ing information for this research study? (GPS (information about your loca-
tion) – number of days: ____________; Photo – number of times:
____________; Video – number of times: ____________; Wearing the wear-
ables such as a wristband – number of days: ____________)

QA7. Would you be more willing to share information if you would receive
one or more summaries with the information you shared, such as the travel
distances you travel, the degree of environmental distractions due to noise, or
your physical activity level? (Yes, I would be more willing to share my data
if there will be a summary of my behavior; No, I would not be more willing
to share my information)

QA8.* (asked if any of the questions QA1, QA2, QA3, QA4, QA5 were an-
swered with “No, I would probably not...” or “No, I would definitely not...”).
You have indicated for one or more questions that you would not be willing
to share the information. Could you specify below why you would not want
to do it? (open)

QA9.* (asked if any of the questions QA1, QA2, QA3, QA4, QA5 were an-
swered with “No, I would probably not...” or “No, I would definitely not...”).
What should [CBS (Statistics Netherlands)/a university/a market research
company] change so that you would be willing to share the information?
(open)

QA10.** Have you ever participated in a study where you were asked to
share your geographic location, take photos or videos, or download an app?
(Yes, I have shared my GPS location for a research study; Yes, I have taken
photos for a research study; Yes, I have taken videos for a research study;
Yes, I have downloaded an app for a research study; No, I have not taken part
in the abovementioned type of research)

QA11.* To what extent do you trust that this survey guarantees anonymity?
(Strongly trust; Somewhat trust; Little trust; Do not trust at all)

QA12.** In general, how worried are you about your privacy? (0 Not wor-
ried at all, 10 very worried, endpoint labels, numbers in between)

A couple of final questions about how you use your smartphone.
QA13.** How often do you take photos using your smartphone? (Several

times a day or more frequently; About once a day; Several times a week;
Several times a month; About once a month or less)

QA14.** How often do you take videos using your smartphone? (Several
times a day or more frequently; About once a day; Several times a week;
Several times a month; About once a month or less)

QA15.** How often do you use GPS/location-aware apps using your
smartphone (e.g., Google Maps)? (Several times a day or more frequently;
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About once a day; Several times a week; Several times a month; About once
a month or less)

QA16.** How would you rate your skills of using your smartphone? (1
Beginner; 2; 3; 4; 5 Advanced)

QA17. Finally: what did you think of this questionnaire? (a) Was it difficult
to answer the questions?; (b) Was it an interesting subject?; (c) Did the ques-
tionnaire make you think about things?; (d) Did you enjoy answering the
questions?; (e) Was the questionnaire important for the science?; (f) Was the
questionnaire long?; (g) Was the questionnaire too personal? (1 Certainly not;
2; 3; 4; 5 Certainly yes)

QA18. Do you have any additional comments about this questionnaire?
(Yes [open answer box if yes]; No)

Background variables from the LISS Panel
QD1. Gender (Male; Female)
QD2. Age in CBS categories (14 years and younger; 15–24 years; 25–34

years; 35–44 years; 45–54 years; 55–64 years; 65 years and older)
QD3. Education in CBS categories (No high school degree (basisonder-

wijs); Degree from vmbo; Degree from havo/vwo; Degree from mbo; Degree
from hbo; Degree from wo)

Wave 2: one question, whichever was asked first in wave 1. Below an
example for GPS location.

In this survey we would like to ask you some questions about the possibili-
ties of the Internet and other new technologies such as smartphones and tab-
lets. We present a number of situations to you and ask you whether you
would be willing to share this information.

The purpose of this questionnaire is to find out whether people are willing
to take part in studies such as this one. We are not going to collect this
information.

QB1. Please read the following research proposal carefully.
Suppose [CBS (Statistics Netherlands)/a university/a market research com-

pany] would like to collect information about your travel behavior by using
sensors of your smartphone or tablet.

[experimental condition: benefit framing] By sharing this information you
can skip some questions in the questionnaire, so that the completion time is
(considerably) shorter. This way you do not have to answer questions about
where you traveled today and which means of transportation you used.

[experimental condition: control] You will be able to see what data you are
sending and change it at a later point of the survey if you would want to.

[experimental condition: privacy] The information you provide will be
treated confidentially. The results of the survey are anonymized. Personal in-
formation can never be derived from the statistical information.

Would you give permission to share your location (this can be done in the
settings of your phone) or would you refuse to do so? (Yes, I would definitely
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give permission; Yes, I would probably give permission; No, I would proba-
bly not give permission; No, I would definitely not give permission)

QB2. Do you have any additional comments about this questionnaire? (Yes
[open answer box if yes]; No)

*Question modeled after Revilla, Couper, and Ochoa (2019)
**Question modeled after Keusch et al. (2019)

Supplementary Material

SUPPLEMENTARY MATERIAL is freely available at Public Opinion
Quarterly online.
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