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Previous research on probability-based online panels shows that providing the offline-population
with an alternative survey mode reduces coverage bias. However, little is known about whether
offering an offline mode to internet users who are unwilling to participate in panel surveys
online pays off in lower nonresponse bias. This study uses data from the GESIS Panel, a
probability-based web and mail panel, to investigate how including internet users in the mail
mode affects nonresponse bias of population and model estimates. The results show that internet
users included in the mail mode differ from non-internet users assigned to the mail mode
and panelists responding in the web mode in demographic variables and internet usage after
the recruitment. However, excluding internet users in the mail mode from the data set rarely
introduces a higher bias in estimates of demographic characteristics compared to data from a
reference sample. Further analyses examine how mean and model estimates of three studies
published with GESIS Panel data would have been affected by excluding internet users from
the sample who are unwilling to provide survey data online. Here the findings show potential
nonresponse bias in several estimates of means from the model variables. However, the model
estimates of all three studies are largely the same after removing those cases from the analyses.
Therefore, authors’ conclusions would likely have remained unchanged if internet users had not
been included in the mail mode.
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1 Introduction

In recent years, several probability-based online panels have
been established in the social sciences (Blom et al. 2015;
Callegaro et al. 2014; Das et al. 2018; Weiß et al. 2020).
These panel studies repeatedly send out online question-
naires for collecting data from a pool of members recruited
with probability-based sampling methods. This way, online
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panels aim to obtain unbiased population estimates based
on cost-efficient, accurate and timely measurements from
web surveys (Callegaro and Disogra 2008; Couper 2008;
Greenlaw and Brown-Welty 2009; Kreuter et al. 2008).
However, as with all surveys of the general population,
the data quality of online panels is threatened by poten-
tial errors of nonobservation, such as coverage and non-
response bias (Couper et al. 2007). While coverage bias
in online surveys—such as the exclusion of non-internet
users or other obstacles to participation—has been exten-
sively studied (Bethlehem 2010; Eckman 2016; Sterrett
et al. 2017; Toepoel and Hendriks 2016), the implications
of nonresponse bias have received comparatively less atten-
tion. Concerning sample means, nonresponse bias occurs if
eligible panel members refuse to participate and those re-
fusals differ from participating panelists in target variables
(Groves et al. 2013).
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One strategy for online panels to deal with coverage
and nonresponse bias is to implement a mixed-mode de-
sign where sampled persons are offered additional modes
of responding (de Leeuw 2005; de Leeuw 2018; Dillman
et al. 2014). Studies show that providing people without
internet access the opportunity to participate in alternative
survey modes reduces coverage bias of population estimates
(Bosnjak et al. 2018; Cornesse et al. 2022; Cornesse and
Schaurer 2021; Pforr and Dannwolf 2017; Rookey et al.
2008). This is due to the fact that non-internet users differ
from individuals using the internet in key characteristics
such as demographics (Blom et al. 2017; Eckman 2016;
Herzing and Blom 2019), behavior (Zhang et al. 2009), at-
titudes (Robinson et al. 2002), and health (Schnell et al.
2017). However, little is known about whether offering an
alternative mode to internet users who are unwilling to par-
ticipate online reduces nonresponse bias. Allowing such in-
ternet users to complete mail, phone, or face-to-face inter-
views can increase the recruitment rate if these individuals
would not otherwise become panel members. Additionally,
it may reduce nonresponse bias if internet users unwilling
to be surveyed online (hereafter also referred to as “un-
willing onliners”) differ from the remaining sample in the
variables of interest (Felderer and Herzing 2023).

Several factors may explain why internet users who
prefer mail surveys differ from those who respond on-
line (Bretschi and Weiß 2022). Privacy concerns about
providing personal data in digital formats can discourage
online participation among some internet users. Addition-
ally, differences in digital literacy or patterns of internet use
may influence individuals’ willingness to engage in web
surveys, with less confident or infrequent users opting for
mail. Finally, survey motivation itself may play a role; indi-
viduals willing to respond via mail despite the availability
of online participation may exhibit higher levels of intrinsic
motivation to participate, even if they are hesitant to use
the web. Because these factors might be associated with
demographic and socioeconomic characteristics such as
age, education, and income, excluding unwilling onliners
may introduce nonresponse bias and may therefore affect
survey estimates.

On the other hand, recruiting internet users in an offline
survey mode can substantially increase survey costs because
a lower proportion of panelists will participate in inexpen-
sive web surveys. The mode of participation is particularly
consequential for panel studies with frequent data collec-
tions, where the mode cost of each member accumulates
across waves. Thus, an important question in establishing
or refreshing online panels using a mixed-mode recruitment
strategy is whether the investment of offering internet users
the opportunity to participate in an offline survey mode pays
off in terms of improved data quality.

This study uses data from the GESIS Panel, a Ger-
man probability-based mixed-mode panel that combines
web and mail surveys, to address the research question of
whether recruiting internet users in the mail mode reduces
nonresponse bias. Different nonresponse bias analyses as-
sess the impact of including such unwilling onliners in the
sample on population and model estimates. To investigate
the overall question, this paper is organized into three spe-
cific research questions:

– Do internet users recruited in the mail mode have dif-
ferent characteristics than non-internet users in the mail
mode or internet users in the web mode?

– How does the inclusion of internet users in the mail mode
affect population estimates?

– How does the inclusion of internet users in the mail mode
affect estimates of multivariate models?

2 Previous Research on Nonresponse Bias in
Probability-based Online and Mixed-mode Panels

Next to providing equipment to individuals without inter-
net access, a common strategy to include the offline po-
pulation in a sample of a probability-based online panel
is to implement a mixed-mode design (Blom et al. 2015).
Previous studies show that both recruitment strategies im-
prove the accuracy of estimating demographic parameters
such as age, gender, household size, and education (Blom
et al. 2017; Bosnjak et al. 2018; Leenheer and Scherpenzeel
2013; Revilla et al. 2015), or substantial variables such as
political interest (Toepoel and Hendriks 2016), the election
outcome (Rookey et al. 2008), and other variables relevant
for political science research (Pforr and Dannwolf 2017).
However, after including the offline population as panel
members, several studies still find deviations in estimates
of population characteristics between probability-based on-
line and mixed-mode panels and benchmark data (Blom
et al. 2017; Bosnjak et al. 2018; Struminskaya et al. 2014).
These findings suggest an existing nonresponse bias that
can arise at different levels of the panel process, such as in
the typically used multi-step recruitment approach or at the
wave or item level (Callegaro and Disogra 2008; Hoogen-
doorn and Daalmans 2009; Schaurer 2017). After the panel
recruitment phase, studies consistently indicate that nonre-
sponse bias leads to an underrepresentation of persons with
low education, one-person households, and non-citizenship
(Cornesse and Schaurer 2021; Leenheer and Scherpenzeel
2013; Revilla et al. 2015).

Little is known yet about whether nonresponse bias of
probability-based online panels is potentially driven by in-
ternet users who refuse to participate via the web mode.
It is also unclear whether a mixed-mode approach can re-
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duce such a bias by providing internet users an alternative
mode of data collection. Several probability-based online
panels extended to a mixed-mode design allow individuals
with internet access to respond in the mail or telephone
mode, such as the GESIS Panel in Germany (Bosnjak et al.
2018), the Life in Australia study in Australia (Kaczmirek
et al. 2019), the NatCen panel in the U.K. (Jessop 2017), or
the Gallup panel (Rookey et al. 2008) and the AmeriSpeak
panel (Dennis 2019) both in the U.S. But few panels pro-
vide information on how many participants who use the
internet privately do not participate via the web mode. For
example, nearly 10% of the members who agreed to reg-
ister for the Gallup panel explicitly asked to receive ques-
tionnaires by mail although they provided an email address
(Rookey et al. 2008). The NatCen panel applies a sequen-
tial mixed-mode design, where panelists are first invited by
multiple contacts to participate online before being asked
by telephone if they had not yet responded after two weeks
(Jessop 2017). This web-first approach resulted in between
two and five percent of individuals with internet access
participating via the telephone mode. In the first cohort of
the GESIS Panel, over 20% of the internet users declined
to respond by the web mode and choose the mail mode
instead (Bosnjak et al. 2018; Pforr and Dannwolf 2017).
First indications of the effect from including internet users
in the mail mode on sample accuracy is provided by Cor-
nesse and Schaurer (2021) and Bach et al. (2023). Cornesse
and Schaurer (2021) compared the sample accuracy of the
full GESIS Panel sample from the first cohort with two ver-
sions of reduced data sets that 1) removed only non-internet
users from the mail mode and 2) removed all members of
the mail mode, including the unwilling onliners. The re-
sults suggest that including internet users in the mail mode
reduces the bias aggregated across a set of demographic
variables more than offering the mail mode to non-internet
users only. On the other hand, Bach et al. (2023) found
that including respondents which were equipped with inter-
net access and devices specifically for the GIP panel study,
does not impact the results of multivariate model estimates.
However, these results might still suffer from nonresponse
bias, as among individuals without internet access, those
willing to be equipped likely represent a relatively small
and distinct group. These individuals may differ systemati-
cally from those who neither have nor want internet access,
potentially introducing selection effects.

The present study extends the analysis of Cornesse and
Schaurer (2021) by focusing on how offering unwilling on-
liners a mail mode option affects the nonresponse bias in
estimates of population means and multivariate models. To
this end, we will investigate the research questions of this
study in three analysis steps and using data of the GESIS
Panel, both of which are described in the next section.

3 Data and Methods

3.1 Data

This study is based on data from the GESIS Panel, a Ger-
man probability-based mixed-mode panel operated by
GESIS—Leibniz Institute for the Social Sciences (GESIS
2020). In December 2018, the panel consisted of 5762
members from an initial cohort sampled in 2013 and two
refreshment cohorts sampled in 2016 and 2018. The target
population is German-speaking individuals aged 18 years
and older (for the initial cohort between 18 and 70 years)
that permanently reside in private households in Germany.
The sampling strategy is based on a two-stage probability
sampling procedure in which individuals are selected from
population registers of randomly drawn municipalities.
Panel members from 2016 and 2018 were recruited by ap-
plying a piggy-backing approach with the German General
Social Survey (ALLBUS) as a vehicle for the recruitment.
A piggy-backing approach can be used as a cost-efficient
method to recruit panel members while they are being
interviewed for a well-established survey. The ALLBUS
is a cross-sectional face-to-face survey on attitudes, be-
havior, and social structure in Germany conducted every
two years (Terwey 2000). Detailed information about the
GESIS Panel sampling and recruitment procedure can be
found at Bosnjak et al. (2018), and for the three cohorts at
Schaurer et al. (2014); Schaurer and Weyandt (2016), and
Schaurer et al. (2020).

The data collection of the GESIS Panel is administered in
two modes, namely in web-based surveys (web mode) and
paper-and-pencil surveys sent via postal mail (mail mode).
The mode assignment takes place in a multi-step recruit-
ment procedure that encompasses an interviewer-adminis-
tered recruitment interview and a self-administered profile
survey. At the end of the recruitment interview, the web
mode is presented to internet-using respondents as the de-
fault option for participation. This is done to increase the
proportion of panel members who participate online. Re-
spondents are classified as internet users if they indicate
that they use the internet for private purposes at the time
of the recruitment rarely, at least. This classification was
measured on a binary scale. If these internet users are not
willing to participate in the web mode, they are allowed to
opt for the mail mode. In the following, this mode group is
called “internet users in the mail mode” or “unwilling on-
liners”. Participants who do not use the internet at the time
of panel recruitment are automatically assigned to the mail
mode without having a choice. Individuals of this mode
group are called “non-internet users in the mail mode”,
even though many of them reported using the internet after
the recruitment. For the following analysis, affiliation to
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Table 1

GESIS Panel members by mode groups and cohorts for panelists invited to the December/January 2018/2019 wave

Cohort 2013 Cohort 2016 Cohort 2018 Total

% n % n % n % n

Web mode 68 1999 66 817 66 1043 67 3859

– – – – – – – –

Mail mode: Internet users 21 601 22 278 22 351 21 1230

Mail mode: Non-internet users. 11 333 12 145 12 183 12 661

Total 100 2933 100 1240 100 1577 100 5750

No. of waves 31 13 2 –

Calc. attrition rate (%) 40 27 2 –

Mode groups and internet usage refer to the time of the panel recruitment. Non-internet users who were assigned to the mail mode during the
recruitment retain this status regardless of whether they became internet users afterwards. The numbers refer to active GESIS panel members
invited to the December/January wave 2018/2019 by mode groups and cohorts.

a mode group refers to the status of the recruitment, which
is decisive for the group assignment. This status remains
unchanged, regardless of whether respondents later use or
do not use the internet or switched to web mode.1 Among
all internet users from the three GESIS Panel cohorts, 28%
refused to participate in the web mode during the recruit-
ment procedure and choose the mail mode instead. Thus,
in relation to all panel members, 24% of participants were
internet users in the mail mode right after the recruitment.
This recruitment strategy of the GESIS Panel has conse-
quences for survey costs since for each wave, the variable
costs of panelists responding via the mail mode are around
three times higher than a panel member responding via the
web mode (Bretschi et al. 2023).

The survey waves of the GESIS Panel have taken place
every other month, with each taking about 20min. Every
panel member, independently of participation mode, re-
ceives a survey invitation sent by mail, including a prepaid
cash incentive of C5. Web mode panelists are sent an ad-
ditional email invitation and those who have not answered
the survey after one or two weeks receive up to two email
reminders. Participants of the mail mode do not receive any
reminders due to the cost of sending letters by mail.

3.2 Methods

In accordance with the three research questions of this pa-
per, we have structured the analysis in three steps. To ad-

1 Panel members of the GESIS Panel have not been offered to switch
modes until the October/November wave 2018. As a result of a we-
b-push intervention, 14% of all panelists of the mail mode agreed to
permanently switch to the web mode in the upcoming waves (Bretschi
et al. 2023).

dress research question one, we explore whether internet
users in the mail mode differ from non-internet users in the
mail mode and internet users in the web mode. All mode
groups are compared for differences in estimates of demo-
graphic characteristics, internet usage after the recruitment,
and political interest. The demographic variables include
age, gender, education, legal marital status, household size,
and immigration background (defined in terms of German
citizenship). The analysis is based on data from all panelists
who were invited to the December/January wave 2018/2019
because the demographic characteristics were measured in
this survey, and it is the first wave where all newly recruited
panelists from the cohort 2018 are included. Table 1 shows
the active panel members invited to the December/January
wave 2018/2019 by mode groups and cohorts. Across all
cohorts, 89% of the invited panelists fully or partially com-
pleted the survey. Missing values in the demographic cha-
racteristics were imputed with data from previous GESIS
Panel waves where possible. Internet usage after the re-
cruitment was measured in the October/November wave
2018 and political interest in the April/May wave 2019.
To test whether unwilling onliners differ statistically from
other mode groups, we conducted two-tailed z-tests for each
category (Abebe 2019) and adjusted for multiple compar-
isons using the Bonferroni-Holm correction method (Holm
1979). The estimates and statistical tests take into account
weighting factors which are required due to different in-
clusion probabilities of respondents from different cohorts
(Kolb et al. 2020). To assess selection effects due to panel
attrition, we present additional analyses of differences be-
tween mode groups for each recruitment cohort separately
in the Appendix.

To answer research question two, we evaluate potential
nonresponse bias in univariate population estimates by as-
suming that internet users were not offered the option of
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Table 2

Reproduced studies

Study Journal
Citations in Google
Scholara

Heinisch, R., & Wegscheider, C. (2020). Disentangling how populism and radical host ideologies
shape citizens’ conceptions of democratic decision-making

Politics and
Governance

55

Gherghina, S., & Geissel, B. (2019). An alternative to representation: Explaining preferences for
citizens as political decision-makers

Political Studies
Review

58

Bischoff, I., & Kusa, N. (2019). Should wealth transfers be taxed? Evidence from a representative
German survey

Public Finance
Review

7

Data from the following waves were used by Heinisch and Wegscheider (2020): cb (2015), cc, cd, cf, db, dc, df, eb, ee, ef (2018); Gherghina and
Geissel (2019): bd (2014); Bischoff and Kusa (2019): ba (2014), bb, bd, bf, ca (2015).
The wave names refer to the GESIS Panel naming convention (GESIS 2020). aAs of February 10, 2025.

participating in the mail mode, that is, as if the GESIS
Panel were composed only of panelists from the web mode
and from non-internet users in the mail mode. For the same
variables and data described above, we compare popula-
tion estimates based on the full GESIS Panel data set with
a reduced data set that excludes unwilling onliners. Addi-
tionally, estimations of both data sets are compared to esti-
mates based on the full ALLBUS data from 2018 as a ref-
erence sample. The ALLBUS qualifies as benchmark data
for two reasons. First, the ALLBUS is considered a high-
quality face-to-face survey based on a large scale proba-
bility-based sample of the same general population. Such
a survey design has long been seen as the gold standard in
survey methods (De Leeuw and Hox 2014; Schober 2018).
Second, the ALLBUS served as a vehicle for recruiting the
GESIS Panel cohorts from 2016 and 2018. The recruitment
interview for the GESIS Panel takes place at the end of
the ALLBUS interview and is not announced to respon-
dents beforehand. Therefore, ALLBUS estimates are not
affected by the mode assignment and potential biases in
the GESIS Panel data that could result from subsequent
recruitment steps. All estimates are weighted using design
weights to account for unequal selection probabilities. To
assess statistical differences between the GESIS Panel sam-
ples, we used a two-tailed paired z-test for each category
to account for dependency of both samples, again using
the Bonferroni-Holm correction method to adjust for mul-
tiple comparisons. Estimates based on both GESIS Panel
data and ALLBUS data were compared using two-tailed z-
tests and also subsequently adjusted with the Bonferroni-
Holm method. Statistically significant differences between
estimates indicate whether including unwilling onliners in-
fluences nonresponse bias. The GESIS Panel cohort from
2013 was restricted to individuals aged up to 70 while the
other cohorts did not employ this restriction. For this rea-
son, we additionally present estimates for all three data sets
with an age range between 18 and 70 in the Appendix.

To address research question three, we use a different
method to investigate how the inclusion of internet users in
the mail mode affects both means and model estimates of
multivariate analyses. For this purpose, we have reproduced
three studies published with data of the GESIS Panel with
a full data set and a data set from which unwilling onliners
are excluded in order to explore whether the conclusions
from previous studies would change substantially. Again,
comparing the results from both analyses allows an estima-
tion of the counterfactual situation in which internet users
were not recruited in the mail mode. The methods used for
this third analysis step have been adopted from Eckman,
who used this approach to investigate coverage bias using
survey paradata (Eckmann 2013) and including the offline
population in the LISS panel (Eckman 2016).

The three reproduced studies are Gherghina and Geis-
sel (2019); Heinisch and Wegscheider (2020) and Bischoff
and Kusa (2019), from the fields of political and economic
sciences, which are two of the most frequently used re-
search areas for GESIS Panel data (https://www.gesis.org/
gesis-panel/gesis-panel-home/bibliography). For the selec-
tion of the articles, we were guided by four criteria sim-
ilar to those proposed by Eckman (2016).2 Table 2 pro-
vides an overview of the three studies. While Heinisch and
Wegscheider (2020) could provide the analysis code, this
was not the case for the study of Gherghina and Geissel
(2019). For this reason, we used summary statistics to re-
produce the analysis. We could not reproduce identically
the exact numbers of two control variables (age and educa-
tion) used by Gherghina and Geissel (2019). In addition,
five cases were removed from the analyses of Heinisch
and Wegscheider (2020) and twelve cases from the analysis

2 1) The studies must be published in peer-reviewed journals; 2) The
articles must include a table of summary statistics in addition to one or
more regression models that assist in the reproduction; 3) The analysis
of the study must focus on making an inference to a larger population,
not to experimental conditions; 4) The articles’ models must run in the
software for statistical computing R.

https://www.gesis.org/gesis-panel/gesis-panel-home/bibliography
https://www.gesis.org/gesis-panel/gesis-panel-home/bibliography
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of Gherghina and Geissel (2019) due to missing values in
the variable which defines the recruitment mode. Bischoff
and Kusa (2019) could provide the analysis code which
we adapted into our R script. However, 62 cases had to
be removed from the analysis due to missing values. In all
reproduced studies, these minor discrepancies do not sub-
stantially change the results based on the full GESIS Panel
data set (for details see Tables 6 to 14 in the Appendix).
We, therefore, assume that the research objective of com-
paring estimates between a full and reduced data set is not
affected. All studies use data only from the first cohort re-
cruited in 2013, as no eligible studies could be found that
additionally used data from the other two cohorts.

Following Eckman (2016), we present means and model
estimates for each of the three reproduced studies. The anal-
ysis begins with estimating the nonresponse bias and the
absolute relative nonresponse bias in the population means
as univariate estimates for all independent and dependent
variables3 used in the models of the studies. To assess non-
response bias, we assume that population means are esti-
mated based on the full GESIS Panel data set, defined as
Nypop . Means estimated using the reduced GESIS Panel data
set without unwilling onliners is specified as Nyr . Nonre-
sponse bias is then defined as the difference between the
first and the second mean:

bias. NYr/ = Nyr − Nypop (1)

We perform linear regression models for each variable
that is included in the reproduced models to test whether the
nonresponse bias estimated in Eq. 1 is significantly differ-
ent from zero. The dependent variable of these regression
models is the variable of interest, and the sole independent
variable is a binary indicator that flags cases of unwilling
onliners. A significant coefficient indicates that the means
between the cases of unwilling onliners and the cases of
the remaining sample are different, and nonresponse bias in
the mean is significant. However, since the model variables
have different units, it is difficult to compare a bias across
these items. For this reason, Eckman (2016) suggests as an
additional analysis the estimation of the absolute relative
bias, which in this context is:

absolute relative bias. NYr/ =

ˇ
ˇ
ˇ
ˇ

Nyr − Nypop

Nypop

ˇ
ˇ
ˇ
ˇ

(2)

There are no significance tests for the absolute rela-
tive bias because it is a ratio of two estimated quantities.
A Hotelling test is used to explore whether the cases of
unwilling onliners and the cases of the remaining sample

3 For the third study by Bischoff and Kusa, we only report the inde-
pendent variables that can be found in Table 2 of the original paper.

differed in the means across all the model variables of each
reproduced study.

In addition to assessing biases in the means, we inves-
tigate how the exclusion of unwilling online respondents
affects multivariate analyses. To this end, we present point
estimates and confidence intervals of the reproduced re-
gression models of all studies again based on GESIS Panel
data with and without including the internet users in the
mail mode. For this, we reproduce the model with the most
control variables in each of the three studies. To assess the
effect of removing cases from the analysis, an overlap mea-
sure is used that was developed by Karr et al. (2006). This
overlap measure offers a quantitative indicator of the model
agreement at the coefficient level. The measure calculates
a range between 0% and 100% reflecting the match of the
two confidence intervals. A high percentage expresses that
the models based on the reduced and the full data set agree,
and thus the model estimates are less affected by the re-
moval of internet users in the mail mode.

Finally, we use logistic regression models to evaluate
how well the models’ independent variables can predict the
indicator that identified unwilling onliners. This is due to
the fact that nonresponse bias is less of a risk if a model
includes variables that predict unwilling onliners. There-
fore, the area under the receiver operating characteristic
(ROC) curve can be used to show the models’ ability to
discriminate between cases of internet users in the mail
mode and the combined cases of the other mode groups,
where a higher percentage indicates better discrimination.
All statistical analyses are performed using R version 4.4.2
(R Core Team 2024).

4 Results

4.1 Do Internet Users Recruited in the Mail Mode
Have Different Characteristics Than Non-internet Users
in the Mail Mode or Internet Users in the Web Mode?

Table 3 presents differences in characteristics between in-
ternet users recruited in the mail mode on the one hand and
non-internet users assigned to the mail mode and panelists
of the web mode on the other hand. The table includes all
active panel members of the GESIS Panel who were invited
to the December/January wave 2018/2019. The superscript
letter A in the fifth and superscript letter B in the eighth
columns indicate whether the characteristics of unwilling
onliners differ significantly from panel members of each
other mode group. The table also present statistical signif-
icant differences in estimates between internet users of the
mail mode and panel members using the web mode with the
superscript letter C also in the eighth column. The results
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Table 3

Comparison of estimates of the proportions of demographic characteristics, internet usage, and political interest between
GESIS Panel mode groups

Mail mode—internet users Mail mode—non-internet users Web mode

95% C.I. 95% C.I. 95% C.I.

% Lower Upper % Lower Upper % Lower Upper

Age groups

Age 30 and below 10 8 12 3A 2 5 19BC 17 20

Age 31–45 14 12 16 3A 2 4 24BC 22 25

Age 46–60 36 34 39 20A 17 23 34C 32 35

Age 60 and above 40 37 43 74A 71 78 24BC 22 25

Gender

Female 57 54 60 54 50 58 48BC 47 50

Education

Low 24 21 26 58A 54 62 11BC 10 12

Medium 39 37 42 28A 24 32 29B 28 31

High 37 34 40 14A 11 17 59BC 58 61

Marital status

Single 16 14 18 9A 7 11 27BC 26 29

Married/RPa, living together 65 62 68 59 55 64 60 58 62

Married/RP, living apart 2 2 3 3 1 4 2 1 2

Divorced/RP, annulled 10 8 12 13 10 15 8BC 7 8

Widowed/RP died 7 5 8 17A 13 20 4BC 3 4

Household size

Single household 36 33 39 57A 52 61 18BC 16 19

Two household members 40 36 43 34 30 39 42C 41 44

Three and more hh members 24 22 27 9A 6 11 40BC 38 42

Citizenship

No German citizenship 3 2 3 2 1 2 3C 3 4

Private internet usage

Daily 55 52 58 11A 9 14 86BC 84 87

More than once a week 26 24 29 11A 8 13 12B 11 13

Once a week 8 7 10 3A 2 4 2BC 1 2

Rare/once a month or less 6 5 7 8 6 11 1BC 0 1

Never 5 3 6 67A 63 71 0BC 0 0

Political interest

Very strong 5 4 7 9A 6 12 8B 7 9

Strong 27 24 29 27 22 31 29 27 30

Moderately 50 47 53 47 42 51 46 44 47

Little 15 13 18 14 11 17 14 13 15

Not at all 3 2 4 3 2 5 3 3 4

n 1230 661 3859

GESIS Panel data sets are based on 5750 panelists from three cohorts invited to the December/January wave 2018/2019
Estimates are weighted using the GESIS Panel’s design weights for the complex sample survey
Tests were adjusted for multiple comparisons using the Bonferroni-Holm correction method (Holm 1979)
a RP = “Registered partnership”
A p<0.05 (Mail mode, internet users vs. non-internet users)
B p<0.05 (Internet users mail mode vs. panelists web mode)
C p<0.05 (Non-internet users mail mode vs. panelists web mode)
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show that unwilling onliners vary significantly from both
other mode groups in many demographic characteristics
such as age groups, education, individuals with a marital
status single or widowed, as well as households with sin-
gles and three or more members. No significant differences
between internet users in the mail mode and the other two
mode groups only exist for the demographic characteristics
of married/registered partners living apart or living together,
two household members, and persons without German cit-
izenship. Less surprisingly, substantial differences between
the mode groups can be found for nearly all categories
of internet usage measured in the October/November wave
2018. The table illustrates that nearly 33% of the non-inter-
net users who were assigned to the mail mode during the
panel recruitment indicated using the internet at least rarely
at that time, which summarizes all four response categories
from “rarely/once a month or less” to “daily”. Concern-
ing political interest, the results are quite similar across
the three groups except for those whose interest is very
strong. The outcomes are largely the same when variables
are compared separately for the three GESIS Panel cohorts
indicating a similar selection process for each recruitment
(see Appendix Tables 15 to 17). The characteristics of pan-
elists invited to the December/January wave do not appear
to be substantially affected by a differential panel attrition.

As can be seen from Table 3, the values of the unwill-
ing onliners fall somewhat between the values of the other
two mode groups for many categories of the demographic
characteristics and internet usage. Therefore, it is plausible
to assume that although internet users in the mail mode
are different in many characteristics from the remaining
sample, their exclusion might have only a small effect on
the estimation of population means and thus on a potential
nonresponse bias of corresponding statistics. The next anal-
ysis step will evaluate this assumption by comparing point
estimates of the same characteristics based on GESIS Panel
data with and without the unwilling onliners and ALLBUS
data.

4.2 How Does the Inclusion of Internet Users in the
Mail Mode Affect Population Estimates?

Table 4 provides estimates for all variables from the anal-
ysis above separately for a full GESIS Panel data set and
a reduced data set without internet users in the mail mode.
Significant differences between the two GESIS Panel data
sets are marked with the superscript letter A in the esti-
mates of the full data set (fifth column). The comparison
of the results shows significant differences only in a few
demographic categories. Such differences were found for
estimates of persons with high education and those liv-
ing in households with a single member. Additionally, both

data sets differ significantly with respect to every category
of internet usage, but in none of the estimates of political
interest.

To evaluate how a removal of unwilling onliners would
affect a nonresponse bias in the GESIS Panel data, the cat-
egories with substantial differences between the data sets
are compared to estimates of the ALLBUS, which serves
as a reference sample. Significant differences between the
reduced data set and the ALLBUS data are indicated by the
superscript letter B and between the full data set and the
ALLBUS data by the superscript letter C both are presented
with at the ALLBUS estimates (eighth column).

Regarding education, the results suggest that nonre-
sponse bias is increased in estimates of the reduced data
set. Removing unwilling onliners from the sample could
lead to a further overrepresentation of individuals with
a high level of education, which would exacerbate an
already existing bias in online panels in favor of highly
educated members. In contrast, the estimate of single
households is closer to the result of the benchmark survey
when based on the reduced rather than the full data set. In
terms of internet usage, the exclusion of unwilling onliners
shows a mixed picture. Daily internet users appear to be
overrepresented in the reduced data set, but the estimates
are more accurate in the other categories. However, this
result should be interpreted with caution since internet
usage was measured with different questions and response
scales in both surveys and adjusted afterward. Moreover,
the estimate of daily internet users based on the reduced
data set is closer to the ALLBUS estimate when all sam-
ples are restricted to participants aged 70 and below due to
the age restriction of the GESIS Panel cohort from 2013
(see Appendix Table 18). In comparison to Table 4, the
age-restricted samples also show slightly different results
for estimating individuals with a low education level or
households with three or more members, where in both
cases a smaller bias can be found for the full GESIS Panel
data set. For all the other categories, however, restricting
the sample regarding age does not lead to substantially
different estimates of the characteristics.

Overall, the removal of internet users in the mail mode
from the analysis does not seem to affect many estimates of
demographic variables or political interest but may increase
an already existing bias regarding education. However, sig-
nificant differences are to be expected in estimating private
internet usage. Since analyses in the social sciences are typ-
ically more complex than estimating univariate population
parameters, the next section assesses nonresponse bias in
means and point estimates of multivariate models.
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Table 4

Comparison of estimates of proportions between a reduced GESIS Panel data set without unwilling onliners, a full GESIS
Panel data set and a benchmark survey

GESIS Panel (reduced data set) GESIS Panel (full data set) ALLBUS 2018

95% C.I. 95% C.I. 95% C.I.

% Lower Upper % Lower Upper % Lower Upper

Age groups

Age 30 and below 16 15 18 15 14 16 16 14 17

Age 31–45 20 19 22 19 18 20 22C 21 24

Age 46–60 32 30 33 33 31 34 30C 28 31

Age 60 and above 32 30 33 33 32 35 32 31 34

Gender

Female 49 48 51 51 49 52 49 47 51

Education

Low 18 17 20 19 18 20 27BC 25 28

Medium 29 28 30 31 30 32 32B 30 34

High 53 51 54 50A 48 51 42BC 40 43

Marital status

Single 24 23 26 23 22 24 26C 25 28

Married/RPa, living together 60 58 62 61 60 62 56BC 55 58

Married/RP, living apart 2 2 2 2 2 3 2 1 2

Divorced/RP, annulled 8 7 9 9 8 9 9 8 10

Widowed/RP died 6 5 6 6 5 6 7 6 7

Household size

Single household 23 22 25 26A 25 27 20BC 19 22

Two household members 42 40 43 41 40 42 37 35 38

Three and more hh members 36 34 37 33 32 35 43C 42 45

Citizenship

No German citizenship 3 2 3 3 2 3 7BC 6 8

Private internet usage

Daily 74 73 75 70A 69 72 70B 69 72

More than once a week 12 11 13 15A 14 16 8BC 7 9

Once a week 2 1 2 3A 3 4 2C 2 3

Rare/once a month or less 2 1 2 3A 2 3 2 1 2

Never 10 9 11 9A 8 10 18BC 16 19

Political interest

Very strong 8 8 9 8 7 9 11BC 10 12

Strong 29 27 30 28 27 29 28 26 29

Moderately 46 44 47 47 45 48 46 43 47

Little 14 13 15 14 13 15 12C 11 14

Not at all 3 3 4 3 3 4 3 3 4

n 4520 5750 3477

The significance level was set at less than 0.05 for all tests
The complete GESIS Panel data are based on 5750 panelists and the reduced GESIS Panel data on 4520, both from three cohorts invited to the
December/January wave 2018/2019 (see Table 1). The ALLBUS data set 2018 is based on 3477 respondents
Estimates are weighted using the GESIS Panel’s design weights for the complex sample survey
Tests were adjusted for multiple comparisons using the Bonferroni-Holm correction method (Holm 1979)
a RP = “Registered partnership”
A p<0.5 (reduced GESIS Panel without internet users in the mail mode vs the complete GESIS Panel with all mode groups)
B p<0.5 (reduced GESIS Panel vs the ALLBUS)
C p<0.5 (complete GESIS Panel data vs the ALLBUS data)
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Table 5

Comparison of means in analysis variables

Variables w/sign. nonresponse bias Absolute relative bias (%)

Study Model
% unwilling web-mode
resp. % n Min Median Max Hotelling Test

1 Full 24 67 6 0.2 0.8 4.3 F(9, 3163) = 65.7*

2 Com-
bined

19 64 9 0.1 1.2 7.2 F(14, 1787) = 91.3*

3 Full 25 41 11 0.3 1.0 9.3 F(27, 1222) = 84.1*

* p < 0:05

4.3 How Does the Inclusion of Internet Users in the
Mail Mode Affect Estimates of Multivariate Models?

The following section explores the impact of removing in-
ternet users in the mail mode from the sample on nonre-
sponse bias in multivariate analyses. We start with a de-
scription of the hypotheses and results from each of three
reproduced studies that were published using GESIS Panel
data. Subsequently, we provide the results of nonresponse
bias analysis in means of the model variables, followed by
the presentation of figures of the reproduced models with
and without internet users who participate in the mail mode.

4.3.1 Reproduction of Study 1—Gherghina and
Geissel (2019)

The article of Gherghina and Geissel (2019) investigates
determinants of preferences for citizens as decision-mak-
ers. The authors argue that dissatisfaction with the institu-
tions of representative democracy as well as political inter-
est and active engagement in society are two main features
that influence preferences for direct democratic decision-
making. Three hypotheses are formulated regarding politi-
cal dissatisfaction and two hypotheses concerning political
engagement. To test these hypotheses, the study calculates
odds ratios from two logistic regression models, one with-
out and one with control variables. The dependent variable
is the preference for citizens as decision-makers coded 1
if such preferences exist and 0 for alternative or inconsis-
tent preferences. The model’s independent variables include
satisfaction with democracy, satisfaction with government
performance, critique of parliament as the institution au-
thorized to legislate, interest in politics, civic engagement,
and consumption of political news, education, and age as
controls.

Table 5 provides an overview of nonresponse bias in es-
timating means of variables used by the three reproduced
studies. For study 1, 67% or six of nine variables included
in the full model with controls would show significant non-

response bias in means if unwilling onliners were not in-
cluded in the mail mode. A detailed list of variables from
the three reproduced studies can be found in the Appendix
in Table 19. For example, in study 1, bias was found in
estimates of the dependent variable and the control vari-
ables education and age. The range of the absolute relative
bias is between just over 0% and over 4%, but for most
variables below 1%. The result of a Hotelling test shows
that means differ on the variables used in models. This test
indicates that unwilling onliners and the combined cases of
the other two mode groups have different characteristics on
these variables.

Fig. 1 compares the odds ratios and confidence inter-
vals of the three reproduced models from study 1 estimated
with the full and the reduced GESIS Panel data sets (full
models are reported in Table 6 and 7 in the Appendix). In
both models, the estimates of the two data sets show odds
ratios with similar values and largely consistent confidence
intervals. Fig. 4 presents an overlap measure of the con-
fidence intervals of the coefficients of all models for each
study. The solid line shows that all confidence intervals
of study 1 overlap by more than 90%, except two intervals
which overlap around 80%. This means that 11 out of a total
of 13 confidence intervals overlap by more than 90%, with
an overall minimum of 81%, a maximum of 94% and an av-
erage of 91% overlap. These results indicate that a removal
of unwilling onliners from the data has a rather low impact
on the estimates. However, in both models of study 1, the
odds ratios for satisfaction with democracy are no longer
significant at the 5% level when the model is fitted with the
reduced data set, which is also the case for age in Model 2.
This is likely due to a loss of statistical power since 24%
of the cases were removed from the full data set. While the
reduced sample size increases the statistical uncertainty, as
evidenced by the wider confidence intervals, the point esti-
mates for the key variable satisfaction with democracy re-
main nearly identical between the full and reduced datasets
(see Fig. 1). The differences are much smaller compared to
other variables, such as civic engagement or political inter-
est. Although we conclude that the observed changes are
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Model 1 Model 2
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Age

Education

Political news

Civic engagement

Political interest

Parliament should decide on laws

Satisfaction with the government

Satisfaction with democracy

Full data set Reduced data set

Fig. 1

Comparison of odds ratios and 95% confidence intervals from logistic regression models: Full
data set versus reduced data without internet users in the mail mode, Gherghina and Geissel
(2019).

a consequence of the reduced sample size, a main result
of the study becomes a null finding as there is no longer
sufficient evidence to support Hypothesis 1. Overall, the in-
terpretation of results would likely be the same except for
Hypothesis 1, which is tested using the variable ‘satisfac-
tion with democracy’ and may have changed due to failing
to reach the conventional significance level.

4.3.2 Reproduction of Study 2 - Heinisch and
Wegscheider (2020)

The second reproduced study by Heinisch and Wegschei-
der (2020) examines how populism and radical host ide-
ologies shape citizens’ conception of democratic decision-
making. To investigate this issue, the study is based on
data from Germany and Austria. The GESIS Panel data are
used to measure four conceptions of democratic decision-
making: trusteeship democracy, anti-pluralism, deliberative
proceduralism, and majoritarianism. The authors formulate
hypotheses about how populist attitudes, radical right at-
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titudes, and radical left attitudes are related to these four
conceptions of democracy. The hypotheses are tested in
four linear regression models, with the four conceptions of
democracy as dependent variables. The main independent
variables are attitudes towards populism and radical right
and left host ideologies. Attitudes towards right host ideolo-
gies are captured by an indicator for right-wing authoritar-
ianism and anti-immigration attitudes. Left host ideologies
are measured by an indicator for the left-wing economy. All
indicators are measured with one or more additive indices
of different Likert items. The models also include several
control variables.

The second row of Table 5 presents the results of non-
response bias in means of the variables used by study 2.
Of all fourteen dependent and independent variables, 64%
(9) would be affected by significant nonresponse bias in
a sample that excluded internet users of the mail mode,
which form 19% of the respondents. A bias would ex-
ist in two dependent variables (anti-pluralism and trustee-
ship democracy) as well as in independent variables (e.g.,
populist attitudes, right-wing authoritarianism) and demo-
graphic controls (gender, education, and age). The absolute
relative bias ranges between just over 0% and 7%, which
was found for education. However, for all variables except
education, gender, and age, the absolute relative bias is less
than 2%. A significant Hotelling test indicates that unwill-
ing onliners and the remaining sample differ in the variables
used in the models of study 2. These results, as also already
shown in study 1, indicate that excluding internet users in
the mail mode from the analysis sample would introduce
nonresponse bias, particularly affecting demographic con-
trol variables. While the bias is relatively small for most
variables, its presence could still influence the accuracy of
model estimates that rely on these controls.

Fig. 2 shows coefficients and confidence intervals be-
tween the full and reduced GESIS Panel data sets for the
regression models of the article (full models are reported
in Tables 8 and 9 in the Appendix). Across all four mod-
els, the estimates are fairly close, and the confidence in-
tervals are similar for most coefficients from the reproduc-
tions with both data sets. Fig. 4 shows that all confidence
intervals overlap more than 70% and for 37 of the 44 co-
efficients that we see in Fig. 2, the overlap is greater than
80%. Overall, the overlap between the confidence intervals
of the full and reduced models’ coefficients ranges from
a minimum of 70% to a maximum of 96% with an aver-
age of 88%. However, in both Model 1 and Model 2, one
non-significant coefficient becomes significant at the 5%
level after the removal of unwilling onliners (income and
the left-right scale2). In Model 3, on the other hand, the
left-right scale is not significant at the 5% level anymore
when fitted with the reduced data. These deviations concern
control variables, with coefficients and confidence intervals

for the main independent variables being largely the same.
Therefore, Heinisch and Wegscheider (2020) would likely
come to the same conclusions regarding their hypotheses if
their analysis were based on a GESIS Panel data set without
unwilling onliners.

4.3.3 Reproduction of Study 3—Bischoff and Kusa
(2019)

The last reproduced study by Bischoff and Kusa (2019) ad-
dresses the research question of whether inherited wealth
beyond a certain amount should be taxed and identifies fac-
tors that predict the opposition to the taxation on inherited
wealth. This research question is examined with six hy-
potheses which address personal and societal interests in
the taxation of inheritance. They target rational subjective
interests (expectation of own inheritance) but also respon-
dents’ attitudes towards equity principles, societal values
and altruism. The binary dependent variable here is whether
inheritance should be taxed or not. For the analyses, probit
models are used to describe the relationship between the
dependent and independent variables.

The third row of Table 5 presents the results of nonre-
sponse bias in means of the variables reported by the authors
of study 3 (see Bischoff and Kusa 2019). Of all 26 orig-
inally reported independent variables, 41% (11) would be
affected by significant nonresponse bias in a sample that
excluded internet users of the mail mode, which form al-
most 25% of the respondents. A detailed list of variables
from the reproduced studies can be found in the Appendix
Table 19. A bias would exist in eight independent vari-
ables (see Fig. 3), meaning that excluding internet users
assigned to the mail mode would lead to significant dif-
ferences in the distribution of these variables compared to
the full sample. The absolute relative bias ranges between
just over 0% and 9%, but for most variables around 1%.
A significant Hotelling test indicates that unwilling onlin-
ers and the remaining sample differ in the variables used in
the models of study 3.

Fig. 3 shows marginal effects and confidence intervals
between the full and reduced GESIS Panel data for all vari-
ables that are reported in Bischoff and Kusa (2019) (see
Tables 10 to 14 in the Appendix for the numerical results
from the original study as well as the full and reduced
GESIS Panel data). Compared to Studies 1 and 2, Fig. 3
of study 3 shows more differences between the full and re-
duced models. In particular, for all five models we observe
seven (out of 32) changes which make 22% of the sig-
nificance levels (for parent(s) alive, children, own family
house, degree compensation for care, inheritance increases
inequality, overestimate tax and household income). Even
though the number of different significance levels seems
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large compared to Studies 1 and 2 (changes of 16% and
9%), it is essential to note that study 3 deals with a larger
number of independent variables and models. As a result,
the estimates in study 3 are generally more affected by the
lower statistical power resulting from the reduced sample
size after excluding Internet users in mail mode. Since the
point estimates of the regression coefficients in the models
remain largely the same, the deviations between estimates
of a complete and reduced GESIS Panel data set seem to
result from increased variance rather than bias.

Fig. 4 also presents the overlap measure of the confi-
dence intervals for study 3. The dotted line shows that the
majority of confidence intervals of study 3 overlap by more
than 80% (50 out of 122) or more than 90% (61), except
five intervals which overlap by less than 70% and another

Anti−pluralism Deliberative
proceduralism Majoritarianism Trusteeship

democracy
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Right−wing authoritarianism

Populist attitudes

Full data set Reduced data set

Fig. 2

Comparison of coefficients and 95% confidence intervals from linear regression models: Full
data set versus reduced data without internet users in the mail mode, Heinisch and Wegscheider
(2020)

six intervals that overlap by around 75%. The overlap of
the coefficients’ confidence intervals between the full and
reduced models for study 3 ranges from a minimum of 66%
to a maximum of 95% with an average of 88%. These re-
sults indicate that, again, a removal of unwilling onliners
from the data has a rather low impact on the estimates.

If the analysis models include independent variables that
predict whether internet users participate in the mail mode,
a potential bias in the model estimates will be reduced even
if those panelists are removed from the data. The area under
the ROC curve reveals how well the models’ independent
variables discriminate between unwilling onliners and the
panelists of the remaining sample, where Hosmer et al.
(2013, p. 177) consider values above 0.7 as a limit for
acceptable discrimination (see Appendix Fig. 5). For the
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Comparison of marginal effects and 95% confidence intervals from probit regression models: Full data set versus reduced
data without internet users in the mail mode, Bischoff and Kusa (2019)
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independent variables of the full model (model 2) in study 1,
the area under the ROC curve is 0.60, for the independent
variables of the models in study 2, it is 0.66 and for study 3
(model 4), it is 0.69. These rather low values indicate that
nonresponse bias is not substantially reduced because the
independent variables of the model correlate with the mode
choice of unwilling onliners.

5 Summary and Conclusions

This study explores how offering internet users who are
unwilling to be surveyed online the option of responding
in the mail mode affects nonresponse bias in a probability-
based mixed-mode panel. Data from the German GESIS
Panel have been used, in which 24% of all members be-
came a mail mode participant after they refused to join the
panel in the web mode. The results demonstrate that unwill-
ing onliners are different in several demographic variables
and private internet usage after the recruitment compared to
panel members of the web mode or participants assigned to
the mail mode because they were not internet users during
the panel recruitment. However, the exclusion of unwilling
onliners from the GESIS Panel sample hardly introduced
a higher bias in estimates of demographic characteristics
compared to the ALLBUS as a reference sample. An ex-
planation for a rather small effect on mean estimates could
be that the demographic characteristics of unwilling onlin-
ers fall between non-internet users in the mail mode and
participants choosing the web mode. Nevertheless, a re-
cruitment strategy that does not include unwilling onliners
in the sample seems to have consequences for estimating
education, as it extends an already existing overrepresen-
tation of highly educated individuals. Further nonresponse
bias analyses show how removing unwilling onliners from
the analysis affects the mean and model estimates from
three reproduced studies published with GESIS Panel data.
The findings reveal that several means of variables used
in the study models differ significantly between a full and
a reduced GESIS Panel data set, indicating the presence of
nonresponse bias. However, the models’ point estimates are
largely the same after internet users in the mail mode are
removed from the analysis. Accordingly, the authors from
all three reproduced studies would likely have come to the
same conclusions if internet users had not been recruited in
the mail mode.

At the same time, the results highlight a key method-
ological challenge: The exclusion of unwilling onliners led
to an increased statistical uncertainty, particularly visible in
study 1, where a key finding became non-significant due
to wider confidence intervals, despite nearly identical point
estimates. This underlines the impact of statistical power
on inference, suggesting that the ability to detect effects

is substantially reduced when sample sizes decrease. In-
stead of relying solely on significance thresholds, reporting
standards should emphasize effect sizes and uncertainty
measures to provide a more comprehensive interpretation
of findings. Future research on mixed-mode recruitment
strategies should therefore not only assess the reduction of
bias but also systematically evaluate how power constraints
shape substantive conclusions.

From the total survey error perspective (Biemer and Ly-
berg 2003, e.g.; Groves et al. 2013, e.g.), the question for
online panels is whether offering internet users an option to
participate in an alternative mode optimizes the balance be-
tween survey errors and survey costs. Beyond the increase
in sample size, which was especially relevant in studies 1
and 3, the overall results of this study suggest that the in-
vestment in recruiting internet users via the mail mode may
not substantially enhance the data quality of a probability-
based web and mail panel.

However, this design choice involves an important trade-
off. Denying internet users the opportunity to participate in
the mail mode or implementing a stricter push-to-web ap-
proach would likely reduce survey costs but comes with the
potential drawback of achieving a smaller sample for the
same recruitment effort. Alternatively, recruiting the same
sample size would require more financial and logistical re-
sources, further increasing the cost of recruitment.

The money saved from a stricter push-to-web approach,
however, could be reinvested into other design features
aimed at reducing survey errors more effectively within the
available budget. For example, such resources could fund
additional reminder letters specifically for panel members
participating in the mail mode, which are currently not im-
plemented in the GESIS Panel due to financial constraints.

However, this conclusion must be drawn with caution.
Several factors may limit the ability to draw generalizations
from the results of this study and should be considered be-
fore an online panel designs its recruitment strategy. First,
the analysis comprises only a limited set of variables and
reproduced studies. Two studies are from the field of po-
litical science and one from the field of economics, which
are only two, albeit frequently used, areas of research for
which GESIS Panel data are used. A higher extent of non-
response bias might be found for mean and model estimates
in other areas of the social sciences where the variables of
interest may be more strongly related to predictors of mode
choice in the panel recruitment, such as media usage. This
assumption is supported by significant differences in inter-
net usage that was found between a full and a reduced data
set. However, what Eckman (2016) found for coverage bias
in the LISS panel seems also to be the case for nonresponse
bias in the GESIS Panel: estimates of means are more af-
fected by biases than estimates from multivariate models.
Second, the results of this study are related to the specific
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recruitment strategy of the GESIS Panel. The proportion
of internet users who do not participate in the web mode
and its impact on nonresponse bias depends on the design
and recruitment procedures of the online panels. Accord-
ingly, denying internet users an alternative mode may have
a different effect in panel studies from other countries and
with different mixed-mode approaches. Third, data were
analyzed from specific points in time with panel members
of up to three cohorts responding in two different modes.
Although no evidence was found in this study and in the
study ofBach et al. (2023) who analyzed a web-only sample,
Cornesse and Schaurer (2021) found decreasing sample ac-
curacy in online panels and speculate that systematic attri-
tion of certain population subgroups is responsible for this
finding. Fourth, denying internet users the opportunity to
participate in an alternative mode would most likely reduce
the recruitment rate of panel studies. A smaller sample size
comes with a loss of statistical power and reduced potential
for subsample analysis. Depending on research goals and
the ability to recruit new members, online panels may have
to rely on a strategy that maximizes the recruitment rate of
participants.

Furthermore, we examined the potential effects of panel
attrition on our findings by conducting sensitivity analyses
across different recruitment cohorts. Although the GESIS
Panel cohorts and mode groups were affected by varying at-
trition rates due to differences in the number of panel waves
(see Table 1), our results remained consistent across cohorts
(see Appendix Tables 15 to 17). Therefore, we found no
evidence that selection effects due to panel attrition sub-
stantially influenced our results.

In sum, the results of this study provide new insights for
establishing or refreshing probability-based online panels
using a mixed-mode design. A recruitment procedure that
encourages a higher proportion of internet users to partic-
ipate in the web mode will potentially reduce survey costs
without risking a substantial increase of nonresponse bias.
However, more research is needed to back this conclusion.
Specifically, this study should be replicated to include pri-
mary studies in which the research question itself is likely
to interact with self-selection in a specific mode. Examples
could be questions about attitudes towards data sharing and
privacy, media use, or questions addressing specific target
groups such as the elderly.

For example, an experimental design to test different re-
cruitment strategies for unwilling onliners would provide
deeper evidence into how to balance survey errors and sur-
vey costs in the implementation of panel studies. In addi-
tion, further research could explore which selection process
motivates internet users to refuse to participate in the web
mode, or the extent to which potential nonresponse can or
cannot be ignored or corrected by weighting or imputation
techniques.
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