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Using a German online panel, we investigate respondents’ propensity to Received 14 December 2023
consent to the linkage of publicly available Facebook data to their survey Accepted 2 August 2024
data and to enable linkage. We analyse the effects of three experimental KEYWORDS

variations on consent and linkage among Facebook users: (1) the consent Consent; data linkage; online
question wording, (2) the position of the Facebook consent question in survey; Facebook;

a series of consent questions, and (3) the incentive offered. To describe experiment

potential selection bias, we consider respondents’ attitudes and socio-

demographic characteristics. We found effects of consent question place-

ment on consent and linkage and effects of higher incentives on linkage,

but we found no effects of question wording. Our analysis also showed

that linkage was dependent on privacy and data security concerns, trust in

the data-collecting actor, respondents’ attitudes toward surveys, and

several sociodemographic characteristics.

1. Introduction

Data from social media platforms such as Facebook and Twitter are increasingly being used for
research on fundamental social science questions beyond social media itself (Ledford, 2020). These
data potentially provide valuable information on individuals” behaviours and attitudes and are not
generated or influenced by the research process (Silber et al., 2022; Sloan et al., 2020). However,
a major limitation is that social media users are not representative of the general population. Thus,
research findings based on social media data may not be generalizable (Hargittai, 2020). Combining
survey data and social media data can address this limitation, especially in the case of probability-
sampled surveys. Even if only some of the sampled survey participants are social media users, the
combination of both types of data allows for an estimation of and adjustment for potential biases in
the social media data. Another advantage of linking survey data with social media data is the
possibility of complementing social media data with structured context variables collected in the
survey, such as sociodemographic characteristics or attitudes. From the point of view of survey
researchers, the linkage of social media data provides an opportunity to enrich survey data at low
costs and to investigate new research questions (Sakshaug, 2020; Stier et al., 2020).

Despite the great potential of linking survey and social media data, these data types are
rarely combined (Al Baghal, 2020; Stier et al., 2020), and only a small number of studies
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have examined the opportunities and challenges of data linkage (Al Baghal et al., 2020;
Hughes et al., 2021; Silber et al., 2022). Usually, researchers require respondents’ consent to
link additional data to survey data, either because of legal requirements or because of ethics
committee requirements (J. Sakshaug, 2020). To successfully link data after obtaining
consent, researchers may also need further information or assistance from respondents,
such as access to their social media profiles or the download and transmission of their data.
Both missing respondent consent and the failure of actual linkage despite consent are
sources of error in linked-data studies. To minimize the risk of bias in data analysis, it is
essential to keep the error from data linkage as small as possible.

This paper explores the potential of linking Facebook data with survey data. Respondents
from a commercial online access panel in Germany were asked for consent to link
information from their public Facebook profiles to their survey data. While many studies
have asked for respondents’ actual or hypothetical consent, they did not actually link the
data (e.g. Bauer et al., 2019; Keusch et al., 2019). However, consent rates and actual linkage
rates may differ greatly in the case of Facebook data if respondents do not take the
necessary steps to enable linkage after consenting. In our study, we therefore actually linked
the respondents’ survey and Facebook data.

In this paper, we address the following two research questions: (1) How can researchers
improve consent and linkage rates among all respondents who are Facebook users? To
systematically test the possibilities of maximizing consent and linkage rates, we implemen-
ted three survey experiments, varying the following design elements: the amount of the
incentive offered, the wording of the consent question, and the position of the Facebook
consent question in a series of consent questions asked in the survey. (2) What respondent
characteristics affect consent and linkage? To improve the understanding of bias in the
linked data, it is important to know about the effects of sociodemographic and attitudinal
determinants on the consent decision and the linkage success.

2. Background

To link additional data to survey data, several preconditions must be met (Silber et al., 2022).
First, the data must exist for a respondent. For instance, Facebook data can only be linked if the
respondent uses Facebook. Second, respondents’ informed consent to data linkage is necessary.
Furthermore, for some types of data, including data on respondents’ public or private Facebook
profiles, respondents must, in a third step, enable data linkage by undertaking a specific data-
sharing process. For Facebook data, respondents must undertake one of the following processes:
(a) download the data themselves and share them with the researcher - often called ‘data
donation’ (Boeschoten et al., 2022); (b) help the researchers identify the correct account (for
example, by messaging a research account from their Facebook account) so that the researchers
themselves can collect the data; or (c) install a browser plugin to collect the data (Silber et al.,
2022).

Respondents’ data linkage consent is usually requested by means of a question within the survey
questionnaire (Sakshaug, 2020; Sloan et al., 2020). Compared to standard survey questions, consent
questions require additional effort from respondents. Respondents’ consent decisions can be understood
analogously to their decisions to participate in the survey. From a rational choice perspective, these
decisions are the result of weighing costs and benefits (Esser, 1986; Silber et al., 2022; Singer, 2011). It is
important to note that it is not the objective costs and benefits that are relevant but rather those that the
respondent subjectively perceives. Weighing perceived costs and benefits is not always an effortful
thought process, as the decision may simply be based on heuristics (Gigerenzer, 2008). The same
theoretical considerations can be applied to actual linkage. After consenting, respondents are asked to
provide further information or perform certain steps necessary to link the data. They might then
consider the additional costs arising from these tasks and weigh the costs and benefits again.
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Therefore, despite their previously given consent, some respondents might not comply with the tasks
required for actual linkage.

2.1. Effects of survey design features on consent and linkage

For survey researchers, the main interest is not to maximize consent but linkage, i.e. the number of
respondents with successful linkage in the entire sample. Optimizing survey design features can
increase the number of respondents with successful linkage, thereby reducing the potential for
selection bias in the linked data of Facebook users compared to the entire Facebook user population
in the sample, and reducing costs, as the targeted numbers are reached with fewer respondents.

The design features and respondent characteristics we are interested in are theoretically expected
to affect consent. However, predicting their effect on the subsequent step, namely the linkage
among consenters (i.e. respondents who have consented to linkage), is challenging. This subset of
respondents is selective based on the factors influencing the consent decision, making it difficult to
anticipate whether a factor affecting consent will also influence linkage among consenters.
Therefore, we only investigate this subset exploratively without specific hypotheses. However, we
see no reason to expect a difference between the hypotheses regarding consent and linkage for the
entire sample of Facebook users. Therefore, a variable’s positive effect on consent is expected to
translate to a positive effect on linkage in the entire sample. Consequently, our hypotheses pertain
to consent and linkage for all Facebook users.

2.1.1. Wording of the consent question
Past research has shown that wording and framing of the consent question can influence consent
rates for the linkage of different data types. Experimental research has examined whether consent
rates are impacted by ‘benefit framing,” emphasizing the advantages of giving consent, or ‘loss
framing,” emphasizing the disadvantages of not giving consent (Sakshaug, 2020). Results have been
mixed. For benefit framing, some studies found positive effects (Bates et al., 2012; Sakshaug &
Kreuter, 2014), whereas others found no effect (Pascale, 2011; Sakshaug et al., 2013). Comparing the
two framing approaches also shows mixed results: In some experiments, loss framing resulted in
higher consent rates (Kreuter et al., 2016; Sakshaug et al., 2019), whereas in others, benefit-framing
performed better (Sakshaug et al., 2015), or no differences were found (Sakshaug et al., 2019).
From a rational choice perspective (Singer, 2011), emphasizing benefits may influence consent
likelihood by prompting respondents to consider a positive aspect they might not have otherwise
thought of when weighing costs and benefits. Thus, we expect that emphasizing a particular benefit
will increase respondents’ likelihood of agreeing to Facebook data linkage, as well as the likelihood
of linkage.

Hla: Benefit framing of the consent question increases the likelihood of consent to the linkage of
Facebook data.

H1b: Benefit framing of the consent question increases the likelihood of Facebook data linkage.

2.1.2. Consent question sequence
When conducting a survey involving multiple types of data linkage, a separate consent question is
required for each data type. If the placement of a specific consent question in the sequence affects
the consent likelihood, survey designers can optimize the question order based on their priorities.
A vignette experiment by Keusch et al. (2019) indicated that the order of consent questions can
matter: Respondents received eight vignettes describing a hypothetical study involving data collec-
tion via an app on their phones. Respondents’ willingness to consent was significantly higher for the
first randomly assigned vignette compared to the subsequent ones. A study by Walzenbach et al.
(2022) explored the impact of question order on consent to data linkage, examining whether
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starting with a high or low consent probability question made a difference. In one of the two
experiments, starting with a high-probability question resulted in higher consent rates. Regarding
general order effects, the analyses did not consistently show declining consent rates as questions
appeared later in the series. However, due to the lack of full randomization in question order, the
authors could not draw definitive conclusions.

Theoretically, each additional linkage potentially adds to the respondent burden (Bradburn,
1978). Additional linked data may help researchers interpret existing data but could raise privacy
concerns among respondents for the same reason, so the cost of providing consent increases with
each additional request. Therefore, we expect that the likelihood of consent and linkage will
decrease as more data linkage consent questions precede the Facebook consent question.

H2a: The more consent questions are asked before the Facebook consent question, the lower the
likelihood of consent to the linkage of Facebook data.

H2b: The more consent questions are asked before the Facebook consent question, the lower the
likelihood of Facebook data linkage.

2.1.3. Incentives
The positive effects of incentives on survey participation have been widely demonstrated (Singer &
Ye, 2013; Witte et al., 2021). While the use of incentives for survey participation is quite common in
many countries, including Germany (Pforr et al., 2015), we are not aware of the existence of many
studies incentivizing data linkage. Some studies have, however, examined the impact of incentives
on consent to data linkage. For health record linkage, Ni et al. (2017) found no higher consent
likelihood when gift incentives were offered. By contrast, Stone et al. (2013) found positive effects of
monetary incentives for survey participation on consent to administrative record linkage within the
survey. The vignette study of Keusch et al. (2019) revealed an increased willingness to participate in
hypothetical studies involving automatic mobile data collection with the offer of a €10 incentive
compared to no incentive.

From a rational choice perspective, an incentive promised for linkage should increase the
perceived benefits of consent as well as linkage. We therefore assume a positive effect of an incentive
for linkage on both the likelihood of consent and of linkage.

H3a: An incentive for linkage increases the likelihood of consent to the linkage of Facebook data.

H3b: An incentive for linkage increases the likelihood of Facebook data linkage.

2.2. Effects of respondent characteristics and attitudes on consent and linkage

Sociodemographic characteristics and linkage consent have been found to be associated in many
studies, but results are inconsistent when it comes to the nature of that relationship for specific
characteristics (Jackle et al., 2021; Sakshaug, 2020; Sala et al., 2012). As there are no clear theoretical
arguments for the effects of sociodemographic characteristics on consent to link Facebook data, we
refrain from formulating expectations. However, because their effects are nevertheless important
due to the potential selection bias of Facebook users with linkage compared to the entire population
of Facebook users in the sample, we analyse sociodemographic variables in an explorative way. The
same applies to respondents’ usage behaviour on Facebook and on social media in general.

For several attitudes, on the other hand, clear expectations can be formulated. When asked about
their decision not to consent, respondents often cited concerns about data confidentiality (Sala
et al,, 2014). Accordingly, Sakshaug et al. (2012), as well as Mostafa (2016), found that respondents
with lower privacy concerns were more likely to consent to linkage of administrative data, and Liu
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et al. (2024) found that respondents with lower privacy and security concerns were more likely to
consent to Twitter data linkage. Keusch et al. (2019) found that general privacy concerns did not
significantly affect the willingness to participate in passive mobile data collection. Respondents’ data
security concerns regarding the use of a research app were, however, controlled for in the analyses
and had a negative effect. Thus, they might have mediated the effect of general privacy concerns.
Privacy concerns may add to the perceived costs of consent, thereby reducing the likelihood of
consent to linkage and actual linkage of Facebook data. Therefore, we hypothesize:

H4a: The greater Facebook users’ privacy concerns are, the less likely they are to consent to
Facebook data linkage.

H4b: The greater Facebook users’ privacy concerns are, the lower the likelihood of Facebook data
linkage.

Theoretically, general trust and trust in the data-collecting actor should have a positive effect on
consent and data linkage because more trusting respondents may feel more confident about the
beneficial use of their data and privacy protection. This may lead to higher perceived benefits and/
or lower costs and therefore a greater likelihood of consent and linkage. Correspondingly, Keusch
et al. (2019) found respondents’ trust that the research organization and other organizations would
not share their data had a positive effect on the willingness to participate in passive mobile data
collection. However, Bauer et al. (2019) found no effect of respondents’ trust that university
researchers would not share the data on the likelihood of consent to the linkage of administrative
data to the survey data. We formulate the following hypotheses in line with these theoretical
considerations.

H5a: The greater Facebook users’ trust levels are, the more likely they are to give consent to
Facebook data linkage.

H5b: The greater Facebook users’ trust levels are, the higher the likelihood of Facebook data
linkage.

Perceived benefits of data linkage might be higher for respondents with more positive attitudes
toward surveys in general (Loosveldt & Storms, 2008). This assumption is supported by Revilla et al.
(2019) findings that a positive attitude toward surveys was positively associated with respondents’
willingness to share additional types of data. Thus, we hypothesize:

H6a: The more positive Facebook users’ attitudes toward surveys are, the more likely they are to
consent to Facebook data linkage.

H6b: The more positive Facebook users’ attitudes toward surveys are, the higher the likelihood of
Facebook data linkage.

3. Methods
3.1. Data

To test our hypotheses, we used data from a 2018 online survey. Participants were recruited from
a German non-probability online access panel, with quotas for gender, age, education, and federal
state mirroring the general population’s demographics.' Each respondent received a €2.50 incentive
in the form of access panel reward points upon survey completion.
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The questionnaire included questions and experiments on consent to data linkage for
Facebook and several other data types like health-related and bank data (Beuthner et al.,
2023). The survey also included other questions and experiments. In one of these experiments,
respondents were randomly assigned to complete the survey on a desktop/laptop computer or
on a smartphone. If they failed to use the designated device for the survey, they were
screened out.

The module on data linkage consent began with an introductory page explaining data protection
and the consent process. Before this module, respondents were randomly assigned to three framing
conditions and, independently of the framing, two incentive conditions (first part of fieldwork
period) or three incentive conditions (second part of fieldwork period).” The introduction page
contained the framing text and an incentive announcement (without specifying its value) for
eligible respondents.

In the next step, respondents received seven consecutive questions on separate screens
asking for consent to data linkage for seven data domains, including Facebook data. The
question order was randomized. If respondents declined to consent to Facebook data
linkage, they were informed that no linkage data would be collected. Respondents who
consented to Facebook data linkage received a randomly generated four-digit number and
were instructed to log into their Facebook account, visit the study’s Facebook page, and
send their assigned number via a private message. This allowed the researchers to locate the
participants’ public Facebook profiles. The experimental groups that were offered an
incentive were additionally told that they would receive access panel reward points worth
€1 or €3 as compensation. Appendix A, Section Al includes details of the instrument
wording.

Of the 50,063 online access panel members invited to participate, 6,750 accessed the question-
naire. Of these, 2,838 (42%) were screened out for using an unassigned device, and 538 (8%) broke
off before completion. This yielded a sample of 3,374 completed interviews, with a median
completion time of 30 min. The analysis included only respondents who reported using
Facebook more often than ‘never,” accounting for 73% of the sample (2,457 cases). Due to missing
values of dependent variables (N = 14) and independent variables (N = 71), the final analysis sample
comprised 2,372 cases.

3.2. Analysis

We applied logistic regressions to analyse the effects of survey and respondent characteristics on
consent and linkage. We estimated three models. Model 1 tests the hypotheses regarding consent
likelihood and Model 2 regarding linkage likelihood in the entire sample of Facebook users. An
additional exploratory analysis analysed linkage likelihood within the subsample of respondents
who consented to linkage (Model 3).

Model 2 on linkage for all Facebook users is the most important model for practitioners
interested in maximising the number of respondents with linked Facebook data. This model
shows which treatments impact the final proportion of Facebook users with linked data. Model
1 (consent among Facebook users) and Model 3 (linkage among consenters) provide insight
into the mechanisms by which a variable increases linkage in the sample of Facebook users:
They help determine whether a variable affects overall linkage by increasing the likelihood of
consent (as suggested by our hypotheses) or by increasing the likelihood of linkage among
consenters.

We report average marginal effects (AME) to facilitate interpretations (Best & Wolf, 2015).
While odds ratios and logits are hard to assess in terms of probability changes, AMEs can be
interpreted as average percentage point changes in the probability of the outcome. All analyses were
conducted using Stata 17.0.
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3.3. Measures

As dependent variables, we used two measures: (a) consent, coded 1 for consent to Facebook data
linkage and 0 for no consent; (b) linkage, coded 1 for successful linkage — the respondent sent their
unique code via their Facebook account and the data could be linked - and 0 otherwise. For
descriptive statistics of all dependent and independent variables, see Appendix B, Table B1; for the
wording of items used, see Appendix A.

The benefit-framing experiment (H1a, H1b) varied the reasons for the requested data linkage
across three groups. The reason the first group received was ‘time saving,” the second group was
informed “for scientific purposes,” the control group received no specific reason for data linkage.

The question-order experiment (H2a, H2b) randomly assigned the order of the consecutive
consent questions for the seven data domains. We used the variable ‘position of consent question’ to
indicate the Facebook consent question’s position within the sequence.

The incentive experiment (H3a, H3b) comprised three groups: those offered no incentive, a €1
incentive, and a €3 incentive.

Respondents’ privacy concerns (H4a, H4b) were captured with two variables. General privacy
concerns were measured with the question: ‘How concerned are you about your privacy in general?’
on a 4-point rating scale ranging from very concerned to not concerned at all. The scale direction was
reversed for analysis. The second variable focused on data security concerns in the case of
smartphone data collection; it was used as an indicator of respondents’ concerns about digital
data collection. Respondents rated their level of concern for eight research-related activities, such as
downloading an app that collects smartphone data, on a 4-point scale from not concerned at all to
very concerned. The variable data security concerns—smartphone data collection is an index repre-
senting the average rating of the eight items and ranges from 1 (low) to 4 (high).

The variable interpersonal trust (H5a, H5b) is an index based on the average ratings of three
items and ranges from 1 (low trust) to 5 (high trust) (Beierlein et al., 2014). Trust in the data-
collecting actor was measured with a general item on trust in university researchers and rated on
a 4-point scale ranging from trust fully to do not trust at all, which was reversed for analysis.

The variable attitude toward surveys (H6a, H6b) is an index ranging from 1 (low) to 7 (high)
based on the average rating of seven items on a 7-point scale ranging from fully agree to do not agree
at all. The scale direction was reversed for positively worded items before creating the index.

We used two variables to measure respondents’ social media use: (a) number of social media
platforms used, counting how many of the 13 platforms respondents used more often than ‘never’
and (b) daily use of Facebook, coded 1 if respondents reported using Facebook at least daily and 0
otherwise.

We used the following sociodemographic characteristics: gender; age in years; level of education
(low, medium, high); net monthly income, with the categories low (up to €1,500), medium (€1,501 to
€2,500) and high (€2,501 or more); and two variables regarding respondents’ place of residence:
Eastern Germany (1 = yes, 0 = no) and urbanicity (1 = city with more than 100,000 residents, 0 = city
or town with 100,000 or fewer residents).

4. Results

Out of 2,372 Facebook users in the analysis, 822 (35%) consented to data linkage, and 447 (19% of
users, 54% of consenters) completed the process necessary for the data to be linked. Table 1 shows
logistic model results for consent and linkage. Regarding linkage, our hypotheses focused on linkage
in the sample of all Facebook users (see Model 2). In contrast, Model 3 is an exploratory analysis of
linkage in the selective subsample of consenters.

The benefit framing of the consent question did not have the expected effects. Facebook users
who received either reason for data linkage did not differ in their probability of consent (Model 1)
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Table 1. Average marginal effects (AME) of survey characteristics and respondent characteristics on consent to linkage and
linkage of Facebook data to survey data.

Model 1 Model 2 Model 3
Consent among Linkage among Linkage among
Facebook users Facebook users consenters

Variable AME SE AME SE AME SE
Survey characteristics
Framing of the consent question (ref.: no reason)

Scientific purpose -0.013 (0.023) -0.014 (0.019) -0.019 (0.040)

Time saving -0.032 (0.023) -0.013 (0.019) 0.034 (0.041)
Position of consent question (1-7) -0.046***  (0.004) -0.021*** (0.004) 0.010 (0.008)
Incentive (ref: no incentive)

€1 0.011 (0.021) 0.024 (0.017) 0.063 (0.038)

€3 -0.005 (0.026) 0.054*  (0.022) 0.163*** (0.047)
Attitudes
General privacy concerns (1-4) -0.005 (0.012) -0.022* (0.010) -0.046* (0.022)
Index data security concerns, smartphone data collection (1-4) -0.119*** (0.015) -0.091*** (0.013) -0.065*  (0.027)
Interpersonal trust (1-5) -0.010 (0.012) -0.010 (0.010) -0.006 (0.022)
Trust in data-collecting actor (1-4) 0.040**  (0.013) 0.037*** (0.011) 0.042 (0.024)
Positive attitude toward surveys (1-7) 0.025* (0.010) 0.029**  (0.009) 0.042* (0.018)
Use of social media
Number of social media platforms used (1-13) 0.017*** (0.004) -0.000 (0.003) -0.020**  (0.006)
Daily use of Facebook (0 = no, 1 = yes) 0.009 (0.020) 0.011 (0.017) 0.011 (0.037)
Sociodemographic characteristics
Gender: male 0.093*** (0.019) 0.068*** (0.016) 0.052 (0.034)
Age 0.002* (0.001) 0.001 (0.001) -0.001 (0.001)
Level of education (ref.: low)

Medium -0.006 (0.027) 0.052*  (0.021) 0.137**  (0.046)

High -0.032 (0.026) 0.033 (0.021) 0.127**  (0.047)
Income (ref.: low)

Medium -0.003 (0.022) -0.005 (0.020)  0.001 (0.040)

High -0.028 (0.024) -0.069*** (0.019) -0.127**  (0.043)
Urbanicity -0.041* (0.020) -0.035* (0.017) -0.042 (0.037)
Eastern Germany 0.025 (0.021) 0.021 (0.017) 0.032 (0.038)
N 2,372 2,372 822
McFadden’s Pseudo R? 0.095 0.090 0.077

*p < 0.05. **p < 0.01. *** p < 0.001.

or in the probability of Facebook data linkage (Model 2) from those who were not offered any
reason. Neither Hla nor H1b is supported.

Consent and linkage probability among Facebook users both declined with the number of prior
consent questions. Hence, our data support H2a and H2b. Since potential non-linear effects could
be crucial for survey researchers when deciding on the placement of the consent question within
a series of consent questions, we conducted an additional analysis modelling the position of the
consent question as non-linear with a set of dummies (see Appendix B, Table B2). The analysis
revealed that the decrease in consent and linkage probability from the first to the second question
was quite large, whereas later positions were associated with a smaller decrease in consent and
linkage probabilities.

An incentive of €1 or €3 did not increase consent likelihood compared with no incentive
(Model 1). Yet, a €3 incentive raised the probability of linkage among Facebook users by five
percentage points compared to no incentive (Model 2). The effect of the €1 incentive on linkage was
positive, but not significant. Hence, we found partial support for H3b, which predicted a positive
effect of incentives on the likelihood of linkage among Facebook users. However, H3a, which
suggested a positive impact of incentives on consent likelihood, is not supported. Model 3 informs
us that this difference is due to the fact that among those who had consented to data linkage, a €3
incentive raised the probability of actual linkage by 16 percentage points compared to no incentive.
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Privacy concerns affected consent and linkage. Both general privacy concerns and data security
concerns about smartphone data collection had the expected negative effects on consent (Model 1)
and linkage (Model 2). Of these effects, only the effect of the general privacy concerns on consent
failed to reach significance. Therefore, H4a and H4b, predicting a negative effect of privacy
concerns on the likelihood of consent and linkage, are supported.

Of the two trust variables, only trust in the data-collecting actor showed the expected effects on
consent and linkage among Facebook users (Models 1 and 2). In contrast, interpersonal trust did
not yield significant effects in both models. As the effect of interpersonal trust might be mediated by
trust in the data-collecting actor, we also estimated the models without this variable. Even then, the
effect of interpersonal trust failed to achieve significance. H5a and H5b are supported for trust in
the data-collecting actor, but not for interpersonal trust. Furthermore, a more positive attitude
toward surveys was associated with a higher likelihood of consent and linkage, thus supporting Héa
and Héb.

Regarding social media usage, the frequency of Facebook use did not impact consent or linkage.
While the number of social media platforms used positively influenced consent likelihood
(Model 1), it did not affect linkage likelihood (Model 2). This discrepancy stems from the negative
impact of the number of platforms on linkage among consenters (Model 3).

Regarding sociodemographic characteristics, we observed the following effects for consent and
linkage in the sample of Facebook users: Males had a greater likelihood of consent (Model 1) and
linkage (Model 2). While age positively influenced consent, it did not translate into a higher linkage
likelihood. Education had no impact on consent, but on linkage. The exploratory analysis revealed
that the difference is due to the fact that education had a substantial impact on linkage among
consenters (Model 3).” Higher income tends to be associated with lower consent and linkage
likelihood. However, only the latter effect was significant. Lastly, urbanicity had a negative effect
on consent and linkage likelihood. We also ran models without controlling for attitudes and social
media use, finding no additional significant effects of sociodemographics (see Appendix B,
Table B3).

5. Discussion

The present study addressed the following two questions: (1) How can researchers increase consent
to linkage and linkage of Facebook data to survey data? and (2) What respondent characteristics
influence consent and linkage?

To answer the first question, we experimentally tested the effects of consent question wording,
the position of the Facebook consent question in a series of consent questions, and the amount of
incentive offered on consent and linkage among Facebook users. To shed light on potential
differences between effects on consent and linkage likelihood, we additionally conducted explora-
tory analyses on linkage within the selective subsample of respondents who had already given
consent.

Regarding the placement of the Facebook consent question in the series, the likelihood of
consent and linkage for all Facebook users decreased with the number of prior consent questions.
The decline was particularly marked between the first and second positions of the Facebook consent
question, as additional analyses showed.

Offering an incentive of €1 had no effect on either consent or linkage compared with offering no
incentive. However, the €3 incentive increased linkage. The difference between the effect of a €3
incentive on consent and linkage is due to the fact that in the subsample of consenters a €3 incentive
had a strong positive effect on linkage, as exploratory analysis showed. These findings suggest that
a sufficiently large incentive can motivate consenters to complete the linkage process. Regarding the
missing effect of the incentives on consent, it should be noted that the incentive was mentioned
before the Facebook consent question, but the exact amount was not disclosed until afterwards.
Especially for the €3 incentive, mentioning the amount earlier might have affected consent.
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The wording of the consent question — that is, whether one of the two beneficial reasons for
linkage was provided - affected neither consent nor linkage likelihood. This result adds to the
inconsistent findings on benefit framing (Sakshaug, 2020). In our experiment, the benefit stimulus
was part of the introductory text preceding the series of consent questions. Additionally, it was
introduced with only 3 or 12 words, respectively, which were added to the neutrally formulated
sentence used for the control group. Successful benefit framing might require a more direct and/or
stronger stimulus than the one implemented in our study.

The analysis revealed that respondent characteristics affected consent and linkage likelihood,
introducing selection bias in the linked data of Facebook users compared to the entire population of
Facebook users in the sample. Linkage was more likely for Facebook users with lower privacy and
data security concerns, higher trust in the data-collecting actor, and a more positive attitude toward
surveys. Interestingly, general privacy concerns did not significantly affect consent, but had
a significant effect on linkage among consenters. Therefore, it might be beneficial to re-address
data security when providing linkage instructions post-consent.

The number of social media platforms used by respondents had a positive effect on consent, but
no effect on linkage. The analysis of linkage in the subsample of consenters showed that the number
of social media platforms had a negative effect on linkage in the selective group of consenters, which
explains this difference. We can only speculate whether the latter effect could be due to time
constraints associated with activities on multiple social media platforms or another mechanism.

Linkage was selective with respect to Facebook users’ sociodemographic characteristics.
Successful linkage was less likely for females, respondents with a low level of education (compared
with a medium level), respondents with a high income, and those living in an urban area. Lower
education did not affect consent rates but reduced linkage likelihood among consenters, possibly
due to the perceived complexity of the procedure.

Given the described selectivity, the resulting non-linkage bias should be considered when
analysing the linked data of Facebook users. In the case of nonresponse bias in surveys, the
information available to assess and correct that bias is often limited. This is different in the case
of the non-linkage bias, as survey responses are available for both linkers and non-linkers, allowing
the creation of correction weights. For this purpose, all factors affecting linkage should ideally be
collected.

Our study has several limitations. First, we recruited participants via an online access panel,
which is susceptible to self-selection bias due to its non-random sampling. Indeed, the share of
Facebook users in the panel was much higher than the estimate for the general population.
Additionally, panel members might have a higher willingness to link to Facebook compared to
the general population. Consequently, we believe that the consent and linkage rates among
Facebook users observed in our study would represent an upper limit if a similar approach were
employed in a randomly sampled survey in Germany.

Our study primarily aimed to estimate the causal effects of study features on consent for sharing
Facebook data and on the linkage of this data to survey data. The experimental design gives us
confidence in the internal validity of our results. However, we cannot rule out the possibility that
individual design features could have a different effect on a probability sample of the general
population. For example, the general population may be less responsive to incentives than indivi-
duals participating in an online access panel or a relevant proportion may perceive the incentives
for linkage as inappropriate, reducing the positive effect of incentives. Regarding the effect of
respondent characteristics, we would expect stronger rather than weaker effects in a random sample
due to its potentially lesser selectivity. In addition to the type of sample, the survey mode could
potentially moderate the effect of design features and respondent characteristics. To assess the
generalizability of our findings, future studies should replicate this experiment in different popula-
tions and with different modes.

It would be interesting to repeat our study with private Facebook profiles. However, this would
entail respondents befriending a study-specific profile, likely resulting in even lower linkage rates.
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Data donation, an approach possibly perceived as less intrusive, is an option that might be worth
investigating further.

In conclusion, researchers planning the linkage of Facebook data should carefully design
their studies to maximize linkage rates. If several consent questions are asked within
a study, but the linkage of Facebook data is the focus, the Facebook linkage question
should be posed first. Offering a sufficiently large incentive for Facebook linkage is
advisable (in our study, €3 in addition to €2.50 for survey completion). Finally, it is
necessary to remember that linkage is selective and dependent on attitudes and socio-
demographic characteristics. Especially in surveys with probability sampling aimed at
inferring all Facebook users, relevant selection factors should be gathered in the survey to
enable appropriate data weighting.

Notes

1. An ethics approval for this type of survey study is not required by national law or the researchers’ institution.

2. Preliminary data analysis during the fieldwork period revealed no incentive effect on data linkage consent.
Therefore, we introduced a third group with a higher incentive for later-invited respondents.

3. Without controlling for income, the direction of effects and their general significance stayed the same (not
shown).
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