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Problem
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Solution (?)

Source: Pew Research Center 2019

Opportunity

https://www.pewresearch.org/fact-tank/2019/02/27/response-rates-in-telephone-surveys-have-resumed-their-decline/


Can we study physical activity using passive data?

Althoff, T., Hicks, J. L., King, A. C., Delp, S. L., & Leskovec, J. (2017). 
Large-scale physical activity data reveal worldwide activity
inequality. Nature, 547 (7663), 336-339
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Total (Survey) Error & Althoff et al. 
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Can we study job search and work behavior of 
marginalized job seekers?

● 133 parolees (RR 89%)

● Geolocation, calls & texts, EMA

● Spatial mismatch: low-skilled, 

nonwhite job seekers within 

central cities, job opportunities 

in outlying areas

● Residential mismatch lengthens 

time to employment

● Mobility can compensate for 

residential deficits

5Job openings Daytime locations of parolees
(Sugie 2018; Sugie and Lens 2017)
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What are the mechanisms of sharing app, 
sensor, and digital trace data?
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Keusch et al. 2019
• Willingness to share (WTS)

• Nonprob. panel (DE)
2 waves

• Download tracking app

• Vignettes w rand. assig.:
Sponsor
Autonomy over data 
collection
Duration
Topic
Incentive
Questions in-app

• Randomized order of 
vignettes

• Privacy concern, tech skills, 
prev. exp., survey exp.

Struminskaya et al. 2020

• Willingness to share (WTS)

• Prob. LISS Panel (NL)
2 waves, RR1 = 89%, 84%

• Share GPS, photos, video

• Vignettes w rand. assig.:
Sponsor
Autonomy over data 
collection
Benefit framing
Confidentiality assurance

• Randomized order of tasks

• Privacy concern, tech skills, 
prev. exp., survey exp.

Struminskaya et al. 2021

• WTS & actual sharing

• Cross-section* (NL)
COOP2=54%

• GPS, photos, video; no app

• Requests with rand. assig.:
Autonomy over data 
collection
Benefit framing
Confidentiality assurance

• Fixed order of 
measurements

• Privacy concern, tech skills, 
prev. exp., survey exp.
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Implementation (Struminskaya et al. 2021)

11
General consent Framing, autonomy, & 

privacy explanation
GPS measurement Photos & Video

Benefit

Autonomy

Privacy
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• Willingness to share (WTS)

• Prob. LISS Panel (NL)
2 waves

• Share GPS, photos, video

• Vignettes w rand. assig.:
Sponsor
Autonomy over data 
collection
Benefit framing
Confidentiality assurance

• Randomized order of tasks

• Privacy concern, tech skills, 
prev. exp., survey exp.

Struminskaya et al. 2021

• WTS & actual sharing

• Cross-section* (NL)

• GPS, photos, video; no app

• Requests with rand. assig.:
Autonomy over data 
collection
Benefit framing
Confidentiality assurance

• Fixed order of 
measurements

• Privacy concern, tech skills, 
prev. exp., survey exp.
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Willingness and actual sharing (Dutch cross-section)

13
Participation rate GPS: 45.6%; n=1883 Dutch smartphone and tablet users

(Struminskaya et al. 2021)



Hypothetical willingness & Order effects
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% Willing to share GPS:

• If asked first: 41% 

• If asked last: 26% 
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Hypothetical willingness to share sensor data
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Hypothetical willingness to share sensor data

Overall, randomized order Order: GPS, Video, Photo house, Photo self

Order effect: Average marginal effect +5.6 p.p
(Struminskaya et al. 2020)



Willingness mechanisms 

Predictors
WTS 
GPS 

Share
GPS

Share
video 

Share 
photo 
house

Share 
photo 
receipt

Share 
photo 
self

Benefit 
framing

n.s. n.s. n.s. n.s. n.s. n.s.

Autonomy
over data 
collection

.11*** -.06* n.s. n.s. .04* n.s.

Privacy n.s. n.s. n.s. n.s. n.s. n.s.

n=1,853; Average marginal effects; covariates not shown

15(Struminskaya et al. 2021)



Willingness mechanisms 

Predictors Sharing

Order (asked first) 0.02 **

Sponsor University 0.09***

Sponsor Market Research n.s.

Benefit framing –0.02*

Autonomy over data collect. n.s.

Privacy n.s.

n=2,669; Average marginal effects; 
covariates not shown

Predictors
WTS 
GPS 

Share
GPS

Share
video 

Share 
photo 
house

Share 
photo 
receipt

Share 
photo 
self

Benefit 
framing

n.s. n.s. n.s. n.s. n.s. n.s.

Autonomy
over data 
collection

.11*** -.06* n.s. n.s. .04* n.s.

Privacy n.s. n.s. n.s. n.s. n.s. n.s.

n=1,853; Average marginal effects; covariates not shown

In all 3 studies: sig. effects of smartphone use behaviors, mixed findings about the effect 
of privacy concerns, attitudes toward surveys, prior app download 

16(Struminskaya et al. 2020; 2021)



Concern by Type of Collected Data

17
(Struminskaya & Keusch / ODISSEI study; see also Keusch, Struminskaya et al. 2020)



Summary (so far)

• Decisions about sharing are situation-
specific, nuanced

• Hypothetical behavior differs from actual 
participation behavior

• The nature of the task more relevant than 
sensor

• Clear communication of who asks to share & 
for what purpose 

• Balance between maximizing sharing and 
providing detailed information about the 
data (“backfire effects”)

• Ceiling effects possible due to loyalty, trust in 
sponsor 

“Is this your current 
location? Yes/No”

18



How much does nonparticipation matter?



Nonresponse vs. nonparticipation bias

20

• Survey & sensor data linked to Dutch registries: 
general population register, education register, households 
register, register of motorized vehicles, dwelling register, 
employment register, tax register
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(Struminskaya et al. 2021)
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(Struminskaya et al. 2021)

Mobility Type of
community

Living 
conditions

Financial 
situation

• Small biases, but depends on research question



Does this hold for digital traces?



Selectivity in donation of social media data

• Project AWeSome (Adolescents, 
Well-being, and Social Media) by 
University of Amsterdam

• Topics: social media use, well-
being, social relationships, self-
regulation

• Teenagers 13-15 yo in NL, recruited 
f2f at school, parental consent 
provided (N = 388)

• 80% have Instagram account(s)

• 32% donated Instagram data (raw)

https://www.project-awesome.nl/


Privacy (again) and loyalty (again) are key

Sociability
• Social comparison

• # good friends

• Friendship quality

• Parental phone rules

• Parental knowledge

• Adolescent dis-
closure & secrecy*** 
(AME=.10)

26

Psychological chars
• Affective well-being

• Cognitive well-being

• Positive affect

• Negative affect

• Self-esteem* 
(AME=-.08)

• Loneliness

• Self-regulation*** 
(AME=1.23)

Social media, SP use
• # accounts

• Sphone self-monitor.

• Sphone type (iPhone)

• # followers

• Importance followers

• # likes on post

• Eval. of reactions

• Eval. # of reactions

• Importance positive 
reactions

Study design
• # completed ESM1

• # completed ESM2*** 
(AME=.004)

• # completed surveys

Logistic regressions donated (1) vs. did not donate (0), models include sex, grade, education, N varies 146-316.  



Giving agency to participants



Privacy-preserving Data Donation Workflow 

Boeschoten et al. 2020 

https://arxiv.org/pdf/2011.09851.pdf


Digital Data Donation Infrastructure (D3I)

• 6 Dutch universities, 

• Funding about 1 Mil. €

• Data donation with local extraction (PORT)

• Agency (changing data)

• For: Google*, Meta*, Twitter, Netflix, Spotify

• Methodological questions:
• Understanding of consent
• Representativeness
• UX
• Measurement quality
• Validity & Reliability

29

Boeschoten et al. 2022

https://doi.org/10.48550/arXiv.2110.05154


Google Location History Data Donation
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Google Location History Data Donation

• Study in CentERpanel August 2022

• N=1035 (75% AAPOR RR1)

• Integration of data donation (PORT)

• Willing = 30%, 144 donated (14%)

• Methodological questions:
• Visualization prior to request
• Understanding of consent request 
• Incentive amount (5€ vs. 10€) 
• Nonparticipation bias
• Data quality
• Missing data & aggregation

31



Understanding the consent request 

32

Statements asked to respondents Correct % Incorrect % Don’t know %

You are asked to download information from Google. TRUE 48.8 19.8 31.4

The software implemented in the survey will extract the 
information on the number of hours you cycle, walk, take public 
transport, travel by car. TRUE

62.3 6.1 31.2

Information on all the locations you visited will be shared with 
Centerdata. FALSE

39.2 31.4 29.4

Google collects information on location about everyone. FALSE 24.8 46.6 28.5

From the data you will provide, the information can be traced back 
to you. FALSE

45.3 22.2 32.5

You will be able to inspect the data before sending it to 
Centerdata. TRUE

59.0 7.8 33.1

It is impossible to identify you as an individual from the data that 
you provide. TRUE

43.4 19.6 37.0



Incentive & visualization 

• No difference in incentives
• 5€: willing to donate 32% (n=147)
• 10€: willing to donate 34% (n=159)
• Chi2(1) = 0.32, p=.574
• Donated: 48% vs. 46% (Chi2(1) = 0.17, p=.676)

• No difference by showing how data 
looks like
• Visualized: willing to donate 34% (n=159)
• Not visualized: willing to donate 32% (n=147)
• Chi2(1) = 0.56, p=.456
• Donated: 46% vs. 48% (Chi2(1) = 0.17, p=.676)

33



Understanding the consent request 

• 5.5% had everything correct 

• Mean correct: 3.23, median = 4

• People with more correct answers more likely to be willing & to 
donate:
• 4.54 correct statements for willing
• 2.56 correct statements for non-willing
• OR = 1.572, p <.001

• 5.33 correct statements for donated
• 3.94 correct statements for not donated
• OR = 1.795, p <.001
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Who is more willing to donate?

Characteristic Odds Ratio SE p-value

gender (male) 1.759 .293 .001

age .992 .006 .208

middle education 1.794 .412 .011

high education 1.786 .402 .010

urban 1.076 .063 .212

privacy concern .966 .056 .554

trust Google 1.221 .119 .041

can download .825 .129 .217

smartphone skill .967 .097 .737

no. smartphone activities 1.128 .034 .000

constant .078 .064 .002

Logistic regression, n=867, Pseudo-R2=.068



Who is more likely to donate? 

Characteristic Odds Ratio SE p-value

gender (male) 1.825 .512 .032

age .971 .011 .007

middle education 1.615 .660 .240

high education 1.509 .592 .294

urban 1.075 .107 .465

privacy concern .969 .090 .730

trust Google .890 .143 .469

can download .724 .205 .255

smartphone skill 1.051 .172 .760

no. smartphone activities .998 .050 .978

constant 4.125 5.928 .324

Logistic regression, n=280, Pseudo-R2=.057



Respondents’ agency in app-based surveys
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Household Budget 
Survey (HBS) 
fall 2021, 
NL, ES, LU 
N=3916, 
Completion = 16%
No influence of 
feedback on 
representativeness, 
data quality

Travel app 
possibility to 
provide context to 
passive data, add 
data

Rodenburg, Schouten, Struminskaya 2022



Summary & Outlook
• Mechanisms of willingness for donation/sensor data: still much unknown

• People might have a stable pre-conception (no effect of incentives, 
visualization) vs. situational decision made based on heuristics (moderate 
stability of willingness)

• No clear understanding of burden / role of technical skills (about half of the 
participants willing to donate does not make a donation)

• Understanding of consent request is not high → qualitative interviews 

• Quality, validity of donations → passive vs. self-report

• Does level of aggregation make a difference? → privacy paradox



Thank you!

Contact:

b.struminskaya@uu.nl

https://bellastrum.com

@bellastrum

mailto:b.struminskaya@uu.nl
https://bellastrum.com/
https://twitter.com/bellastrum

