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Due to rising data collection costs, there is growing pressure to move away from traditional
interviewer-administered mode designs in favor of fully self-administered mode designs in on-
going panel surveys, including large-scale establishment panels. However, the consequences of
moving to a fully self-administered mode design on follow-up and cumulative participation in
ongoing establishment panel surveys are largely unknown. To address this research gap, we
report the results of a follow-up mode design experiment conducted in the second wave of the
2020 IAB-Job Vacancy Survey, an ongoing panel study in Germany. The experiment builds
on a previously reported mode design experiment conducted in the first wave survey, where
establishments were randomized to four self-administered mode designs (concurrent mail-web
mixed-mode, sequential web-to-mail mixed-mode, single-mode web, and single-mode mail). In
the second wave (i.e., follow-up) survey, reported here, respondents from the first wave were
further randomly allocated to 1) a continuation of the same self-administered mode design from
the first wave, or 2) a single-mode telephone design. The results show that the continuation of
self-administration leads to higher response rates (both follow-up and cumulative) for the single-
mode mail and concurrent mail-web mixed mode designs and comparable response rates for the
single-mode web and sequential web-to-mail mixed-mode designs, compared to the telephone
follow-up design. Using extensive administrative data, we do not find evidence that forgoing
telephone follow-ups adversely affects nonresponse bias or subgroup participation compared
to continuing with self-administration in the follow-up wave. Potential cost savings (of up to
67%) were evidenced when replacing the telephone mode with a self-administered follow-up
mode design. In-depth qualitative interviews revealed that establishments prefer a constant mode
design across waves due to the familiarity and routine of the response process.
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Establishment panel surveys are a vital tool for measur-
ing the economic activity of businesses and organizations
over time. By repeatedly collecting data from the same
units, they allow for the measurement of dynamic changes
and trends within and across business sectors. However,
the quality of panel survey data are threatened by attri-
tion, decreasing response rates, and rising data collection
costs (e.g., König et al. 2021; Küfner et al. 2022a; U.S.
Bureau of Labor Statistics 2023a), which puts pressure
on survey agencies to develop more efficient data collec-
tion strategies, including greater use of self-administered
modes (e.g., web). Most establishment surveys around the
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world use self-administered mode designs as opposed to
more traditional interviewer-administered modes, such as
computer-assisted telephone interviewing (CATI) or com-
puter-assisted personal interviewing (CAPI) (e.g., Nicholls
II 2000; Haraldsen 2013; Scholtus 2014; U.S. Bureau of
Labor Statistics 2023a). However, interviewer-administered
modes are still used in many voluntary establishment panel
surveys, as interviewers are well-suited to motivate respon-
dents to continue participating in follow-up interviews (Har-
aldsen 2013). For example, the voluntary Job Openings and
Labor Turnover Survey in the U.S., which is designed as
a panel study, uses CATI for approximately the first five
waves of data collection to establish a reporting routine be-
fore establishments can decide whether they want to partic-
ipate via web, e-mail, or continue with CATI (U.S. Bureau
of Labor Statistics 2023b). The voluntary Establishment
Panel run by the Institute for Employment Research (IAB)
in Germany makes extensive use of both CAPI and CATI
modes for nonresponse follow-ups after an initial invita-
tion to web, resulting in more than half of all responses
collected by interviewers (Bächmann et al. 2023). The vol-
untary IAB-Job Vacancy Survey (IAB-JVS) in Germany is
another ongoing panel study, which annually recruits a new
cohort using a concurrent mail-web mixed-mode design and
conducts three CATI follow-up interviews in the first, sec-
ond, and third quarters of the following year (Bossler et al.
2020).

In the case of the IAB-JVS, declining response rates and
rising data collection costs recently prompted the survey
team to experiment with four alternative self-administered
mode designs (concurrent mail-web mixed-mode, sequen-
tial web-to-mail mixed-mode, single-mode web, single-
mode mail) in the first panel wave and replacing the CATI
mode with self-administration in the follow-up waves, with
an eye towards making the panel fully self-administered in
the future. The results of the experiments conducted in the
first panel wave of the 2020 survey, reported in (Küfner
2024), showed that neither response rates nor nonresponse
bias substantially differed between the four self-adminis-
tered mode designs. Further, the results indicated a large
potential for cost-savings (up to 50% per respondent) when
utilizing a sequential web-to-mail or a single-mode web
design compared to the concurrent mail-web mixed-mode
design that is currently used in the IAB-JVS. The moti-
vation to build on this prior work and experiment with
replacing the CATI mode with self-administration in the
second panel wave is based on addressing the current de-
cline in CATI response rates (Küfner et al. 2022b), reducing
costs, and minimizing the risk of longitudinal measurement
mode effects (Cernat et al. 2021). Additionally, maintaining
self-administration across all panel waves has the potential
to streamline survey organizational processes and allow
more flexibility in the development of the survey design.

However, forgoing telephone follow-ups may also come
with potential risks. For instance, the absence of interview-
ers could actually have a negative impact on response rates
in the follow-up waves. In addition, the risk of nonresponse
bias may increase if self-administered follow-ups are less
effective at motivating certain types of establishments to
continue participating in the panel compared to interviewer-
administered follow-ups. With the COVID-19 pandemic re-
shaping business practices and fostering an era of remote
work and reliance on online tools, there’s a growing need
to identify the most effective modes (or mode designs) for
maximizing establishment panel survey participation in this
new business environment.

The empirical literature offers limited guidance in evalu-
ating the potential benefits and risks associated with replac-
ing interviewer-administered follow-ups with self-adminis-
tered ones in establishment panel surveys. Furthermore, the
literature mainly focuses on response rates, leaving the ef-
fects on nonresponse bias and costs unquantified (for an
exception, see Gleiser et al. 2022). To address this research
gap, we present results from the aforementioned follow-up
mode design experiment conducted in the second wave of
the 2020 IAB-JVS panel survey, building on the first wave
experiment. Specifically, we compare the effects of using
CATI follow-ups versus following up with the same self-
administered mode design used in the first wave. In addition
to evaluating both follow-up and cumulative response rates
over both waves, we also examine nonresponse bias and
predictors of follow-up and cumulative survey participation
by exploiting a large-scale administrative database contain-
ing detailed information on establishment and aggregate
employee characteristics. Further, we present results from
a cost analysis to quantify the cost implications of the dif-
ferent mode design combinations. Lastly, post-survey qual-
itative interviews were conducted with establishments to
acquire insights into their perceptions of CATI and self-ad-
ministered modes and their preferences for continuing with
the same self-administered mode design or switching to an
interviewer-led mode design from one panel wave to the
next.

The remainder of this article is structured as follows.
Section 1 provides an overview of self- and interviewer-
administered modes in establishment surveys, summarizes
the literature on mode design changes between panel waves,
and presents the research questions to be addressed. The ex-
perimental design, the data sources used, and the analytic
strategy are described in Sect. 2. Sect. 3 presents the results
of the mode design experiments and reports insights from
both short structured and in-depth qualitative interviews
with establishments. Lastly, Sect. 4 provides a summary
of the key findings and implications for survey practice.
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1 Background

1.1 Self-Administered and Interviewer-Administered
Mode Designs in Establishment Surveys

Mail and web modes (incl. electronic data interchange) are
the primary modes of data collection used in establish-
ment surveys with other self-administered modes (e.g., fax,
touchtone data entry) and interviewer-administered modes
(e.g., CAPI, CATI) used to a lesser extent (e.g., Buiten et al.
2018; Robertson 2012; Haraldsen 2013; Scholtus 2014). All
of these modes can be deployed as part of a single-mode
design, in which all establishments are offered only one
mode of data collection, or a mixed-mode design, in which
multiple modes are deployed to collect data from estab-
lishments. A further distinction can be made between con-
current mixed-mode designs, in which multiple modes are
offered simultaneously and the establishment can choose
which one they use, and sequential mixed-mode designs, in
which data collection starts with one mode in the first phase
of fieldwork and additional modes are deployed to remain-
ing nonrespondents in the subsequent fieldwork phases.
Mixed-mode designs can comprise a mix of either self-
administered or interviewer-administered modes, or a com-
bination of both mode types. For example, a common se-
quential mixed-mode design is to use a self-administered
starting mode, such as web, and follow-up remaining non-
respondents with an interviewer-administered mode, such
as CATI (De Leeuw 2005; De Leeuw et al. 2018). In addi-
tion to mixing modes within one wave of a survey, one can
also mix modes or mode designs across multiple waves of
a panel survey. For instance, a survey might use a face-to-
face design in the first wave and introduce a web design in
subsequent waves. The present study focuses on the impact
of mixing modes between waves by examining the effect of
switching from a self-administered mode design in the first
wave to a CATI mode design in the follow-up wave, com-
pared to using a constant self-administered mode design in
both waves.

The popularity of self-administered modes is driven by
at least four factors. First, establishment surveys collect ex-
tensive data on quantities and facts that respondents may
not be able to recall on the spot in the presence of an in-
terviewer. To provide these data, establishments often must
check their records, balance sheets, or internal documen-
tation systems. With self-administered modes, respondents
can take their time to look for this information and ver-
ify the correct response. Second, self-administered ques-
tionnaires are easier to share among colleagues within an
establishment who could contribute to answering the ques-
tions (e.g., Haraldsen 2013; Scholtus 2014; Haraldsen et al.
2023; Küfner 2024). Third, self-administered modes, espe-

cially web and mail, facilitate the use of matrix and grid
tables (Moore 2016), which are often used in establish-
ment surveys. Administering a two-dimensional matrix in
interviewer-administered modes, especially CATI, could be
very demanding for the interviewer and respondent (Har-
aldsen 2013), especially when the items involve disaggre-
gated numbers and arithmetic sums. And fourth, self-ad-
ministered modes are associated with lower survey costs
compared to interviewer-administered modes (e.g., Rosen
1997; Haraldsen 2013; Scholtus 2014; Moore 2016). Fur-
ther, web questionnaires offer additional features and capa-
bilities, including automated filtering, prompts on item non-
response, and preloading of available data, which may im-
prove data quality and facilitate the response process (e.g.,
Couper 2008; Moore and Wojan 2016).

Although interviewer-administered modes are less com-
mon in establishment surveys, they possess certain advan-
tages. Most dominantly, interviewer-administered modes
enable a two-way communication that allows respondents
to ask questions to clarify vague or ambiguous questions.
Moreover, interviewers can motivate establishments to take
part in the survey and thus influence the decision to par-
ticipate, which could ultimately lead to higher response
rates (e.g., Haraldsen 2013; Scholtus et al. 2014; Haraldsen
2023). As a consequence, CATI and CAPI modes are pri-
marily employed for specific types of surveys and contact
screening. This is evident in the European Company Survey
(Ipsos 2020), where direct conversation is used to identify
the most knowledgeable respondent within a company and
assess the eligibility of the company. In establishment panel
surveys, establishments face a high burden of participation
due to repeated survey requests. The likelihood of panel
participation in such cases could benefit from a trust-based
relationship between the establishment and the interviewer,
who actively encourages and motivates the establishment to
continue participating in subsequent survey waves. Addi-
tionally, interviewers are extensively used for nonresponse
follow-ups. For example, the Australian Bureau of Statistics
(2023) regularly deploys interviewers, who play a key role
in persuading reluctant establishments to participate. The
main disadvantages of interviewer-administered modes are
that they are more expensive than self-administered sur-
vey modes, less timely, and less suitable for high frequency
data collection (e.g., Rosen 1997; Haraldsen 2013; Scholtus
2014; Moore 2016).

1.2 Transitioning from Interviewer-Administration to
Self-Administration in Establishment Panel Surveys

The AAPOR Task Force Report by (Olson 2021) offers
a comprehensive overview of surveys shifting from CATI
to self-administered data collection. Although the report ac-
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knowledges the dearth of evidence specific to establishment
surveys (both cross-sectional and panel), it outlines two im-
portant motivations relevant to the implementation of self-
administered modes in establishment surveys: lower survey
costs and increased data quality. As previously outlined,
CATI is known to entail higher costs than self-administered
modes. Therefore, it is common to transition from CATI to
self-administered modes in order to reduce expenses and in-
crease cost efficiencies. With respect to data quality, the aim
is to maintain (or increase) response rates that have been
steadily declining in CATI surveys over time (Olson 2021;
Küfner et al. 2022b) without exacerbating nonresponse bias.
Specific to establishment surveys, meta-analyses are lack-
ing which examine whether the general trend of decreasing
response rates (e.g., König et al. 2021; Küfner et al. 2022a;
U.S. Bureau of Labor Statistics 2023a) is more pronounced
in self-administered or interviewer-administered modes.

For panel surveys, changing the mode design between
waves comes with certain risks. As it is key for panel sur-
veys to minimize panel attrition over the waves, changing
the mode design could backfire if panel respondents prefer
the previous mode design over the new one (see for example
(Jäckle et al. 2015). Thus, altering the mode design between
waves of a panel study could lead to an increased risk of
nonresponse or attrition and associated selection biases in
subsequent waves of data collection.

1.3 Empirical Evidence on Replacing Interviewer-
Administered with Self-Administered Modes in
Establishment Surveys

Limited research exists comparing interviewer and self-ad-
ministered modes of participation in establishment surveys,
both in a cross-sectional (DesRoches et al. 2007; Moore
2016; Zuckerbraun 2013; Gleiser et al. 2022) and a panel
setting (Ellguth et al. 2014). For instance, (Moore 2016)
run an experimental pilot in the cross-sectional U.S. Rural
Establishment Innovation Survey in 2014 comparing five
sequential mixed-mode designs with varying order of mail,
web, and CATI modes (two mail-first, one web-first, and
two CATI-first), additionally varying incentives (no incen-
tive, 2$, 4$), e-mail reminders (yes/no), the use of prior-
ity mail (none, once, twice), and the use of refusal aver-
sion questionnaires (yes/no). The two mail-first, the web-
first, and the CATI-first designs using incentives had sim-
ilar response rates (about 30%), but the CATI-first design
without incentives and priority mailing had a significantly
lower response rate of 19%. Surprisingly, both CATI-first
designs had significantly lower shares of CATI responses
(up to 17%) compared to the web (up to 58%) and mail
(up to 35%) follow-up responses. This implies that even
when offering CATI as the first mode of data collection,

most respondents seem to prefer mail and web as follow-
up modes.

Within the 2018 cross-sectional refreshment sample of
the voluntary German IAB-Establishment Panel, (Gleiser
et al. 2022) conducted an experimental comparison be-
tween a face-to-face mode design and a sequential web-
to-face-to-face mixed-mode design. Both designs included
a “mop-up” phase with self-administered paper question-
naires offered to all remaining nonrespondents. The results
show similar response rates (22% and 21%, respectively)
and (aggregate) levels of nonresponse bias between both
mode designs, and about 14% cost savings per respondent
in the web-first design, which yielded fewer face-to-face
contact attempts (Gleiser et al. 2022).

(Ellguth et al. 2014) investigated the possibility of
switching the mode design of the IAB-Establishment
Panel from face-to-face paper & pencil interviews with
the option of paper self-completion to computer-assisted
personal interviews with the option of self-completion of
web questionnaires by asking panellists about their ability
and willingness to participate online. While 95% of panel
respondents indicated that they have internet access and are
able to participate online, only 38% expressed a willing-
ness to do so. The main barrier cited was security concerns
about data transfer.

Additional research has found limited effects of using
telephone calls to prompt establishments that broke off
a web survey to complete the web questionnaire compared
to not using them within a cross-sectional establishment
survey (Zuckerbraun 2013), and a lower likelihood of es-
tablishments without employees participating via web than
CATI within the single wave of a panel survey (DesRoches
et al. 2007).

1.4 Research Gaps and Research Questions

While several studies examine introducing self-adminis-
tered modes or mixed-mode designs in follow-up waves of
household panel surveys (e.g., Jäckle et al. 2015; Bianchi
et al. 2017; Allum et al. 2018), such studies are limited in
the establishment survey literature (e.g., Gleiser et al. 2022;
Zuckerbraun 2013; Ellguth et al. 2014; DesRoches et al.
2007). The reviewed literature points to a lack of experi-
mental evidence on the impact of changing or continuing
the same mode design in the follow-up waves of establish-
ment panel surveys, as well as a limited understanding of
the effects of various mode design sequences over multiple
panel waves, particularly when starting with a self-admin-
istered mode design in the first wave. Moreover, there is an
absence of evidence on the effects of various mode design
combinations in panel surveys with respect to nonresponse
bias, subgroup participation, and costs. Qualitative data on
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establishments’ perceptions of continuing or changing the
mode design from self-administration to interviewer-admi-
nistration in follow-up waves and its impact on their re-
sponse processes is also missing from the literature.

A better understanding of these issues would inform sur-
vey organizations and broaden their consideration of alter-
native mode designs in establishment panel surveys. This
includes providing reference estimates for impacts on re-
sponse rates, nonresponse bias, and costs. Additionally, sub-
group analyses would help identify those establishments
that are more (or less) likely to participate in follow-up
waves of a panel study under different mode designs. Fi-
nally, collecting qualitative insights from establishments on
their mode design preferences and response processes in
panel studies could help to inform survey designs that mit-
igate or remedy the disadvantages of the different mode
designs.

Against this background, the present study pursues the
following five research questions:

– RQ1: To what extent do follow-up and cumulative re-
sponse rates differ between a continuation of a self-ad-
ministered mode design and a switch to a CATI mode
design in the follow-up wave of an establishment panel
survey?

– RQ2: Do follow-up and cumulative nonresponse biases
differ between a continuation of a self-administered
mode design and a switch to a CATI mode design in the
follow-up wave of an establishment panel survey?

– RQ3: Are some establishment subgroups more (or less)
likely to participate in the follow-up wave conducted un-
der a continuation of a self-administered mode design or
a switch to a CATI mode design in the follow-up wave of
an establishment panel survey? Do subgroup patterns of
cumulative participation in both waves of the panel vary
between the different mode design sequences?

– RQ4: To what extent does a continuation of a self-admin-
istered mode design affect both follow-up and cumulative
survey costs compared to a switch to a CATI mode design
in the follow-up wave of an establishment panel survey?

– RQ5: What do establishments perceive to be the advan-
tages and disadvantages of web, mail, and CATI mode
designs, and switching from one mode design to another
between waves of a panel survey?

Although establishment surveys primarily collect factual
data, which should be less prone to measurement mode ef-
fects, changing the mode design in an ongoing panel survey
comes with the risk of confounding true change and meas-
urement mode effects, which could compromise estimates
of change and trends over time (Smith 2019; Cernat et al.
2021). While we acknowledge the importance of investigat-
ing such risks in panel surveys, this article focuses solely

on participation and selection effects and we leave the topic
of measurement mode effects to future research.

2 Data and Methods

2.1 Data

2.1.1 IAB Job Vacancy Survey

The IAB Job Vacancy Survey (IAB-JVS) is a voluntary es-
tablishment survey covering all establishments with at least
one employee contributing to social security in Germany
(Bossler et al. 2020). The IAB-JVS collects extensive data
on job vacancies, recruiting processes, and job flows, such
as hires and layoffs. It serves as the official data source for
the number of job vacancies in Germany and these results
are reported to Eurostat on behalf of Germany. It is designed
as a four-wave panel survey with the first wave starting in
the fourth quarter of each year followed by three quarterly
follow-ups conducted in the following year. Since 2002, the
IAB-JVS has used a concurrent mail-web mixed-mode de-
sign in which paper invitation letters are sent to a cross-
sectional sample of establishments in the first panel wave
along with a copy of the paper questionnaire and an op-
tional web link to complete the survey online. Since 2006,
the three follow-up panel waves have been conducted via
single-mode CATI. The follow-up panel waves are designed
to be very short (3–5min, on average, depending on the
quarter), collecting updated information about the quarter-
specific number and structure of employees, vacancies, and
the average number of hours per employee on working time
accounts. The sample is drawn from the population of all
establishments in Germany with at least one employee who
is subject to social insurance contributions. Establishments
that have indicated they do not wish to be contacted for sur-
veys are excluded from the sampling frame. The IAB-JVS
uses a stratified sample design with region, establishment
size, and industry as stratification variables. All data used
in this study are available from the Research Data Centre
(RDC) of the Federal Employment Agency in Germany.
Restrictions apply to the availability of these data, which
are not publicly available. For more information on data
access, see https://fdz.iab.de/en.aspx.

2.1.2 Experimental Design

The second panel wave experiment analyzed in this article
builds on a preceding large-scale mode design experiment
conducted in the first panel wave (i.e., the fourth quarter)

https://fdz.iab.de/en.aspx
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of the 2020 IAB-JVS (Q4/2020), in which four self-admin-
istered mode designs were compared: concurrent mail-web
mixed-mode, sequential web-to-mail mixed-mode, single-
mode web, and single-mode mail (Küfner 2024). The ratio-
nale for the mode experiment in the first wave was to exam-
ine the potential for cost savings with the single-mode web
and sequential web-to-mail mixed-mode designs (i.e., the
push-to-web designs), while also evaluating their impact on
various aspects of survey participation compared to concur-
rent mail-web mixed-mode and single-mode mail designs.
Because of the importance of the survey for official statis-
tics and substantive research, the decision to adopt a new
mode design—despite its known advantages (see Sects. 1.1
and 1.2)—was only to be made on the basis of empirical
evidence from these experiments. The sample size in the
first wave experiments was 132,433 establishments and the
entire field period lasted from the 26th of September 2020
to the 6th of January 2021.

The first wave experiment showed no statistically signif-
icant difference between the experimental groups in terms
of response rates and aggregate nonresponse bias. Larger
establishments were more likely to participate via web than
mail in the single-mode designs. In addition, the web-to-
mail and single-mode web designs indicated the highest
potential for cost-savings. See (Küfner 2024) for complete
details of this experiment and outcomes.

Building on this previous experiment, a follow-up sur-
vey experiment was conducted in the second panel wave,
i.e., the first quarter of 2021 (Q1/2021), which is illustrated
in Fig. 1. Specifically, respondents within each of the four
mode designs of the first panel wave (fourth quarter of
2020; Q4/2020) were randomly subdivided into two exper-
imental mode design groups for the follow-up panel wave:
1) a mode design continuation group that continued the
same self-administered mode design that was randomly as-
signed to establishments in the first wave, and 2) a mode de-
sign switch group that switched the mode design to single-
mode CATI (i.e., the standard IAB-JVS follow-up mode
design). This random split was carried out by applying sys-
tematic random sampling after sorting the sampling frame
by establishment size and industry. Similarly to the first
wave experiment, the rationale behind the follow-up wave
experiment was to investigate potential cost savings and the
implications of replacing interviewers with self-administra-
tion on continued participation in the survey.

A total of 15,890 establishments were fielded in the fol-
low-up wave (Q1/2021) experiment. These establishments
are respondents from the first wave sample, where a sample
of 132,433 establishments was fielded. The field period
of the follow-up wave started on the 9th of January 2021
and ended 31th of March 2021. All establishments received
an advance letter several days before the follow-up wave,
thanking them for participating in the first wave and in-

forming them about the upcoming follow-up survey. As in
the first panel wave, all self-administered mode designs in
the follow-up panel wave included postal invitation letters
and one post-due-date reminder letter1. Following comple-
tion of the first wave questionnaire, participants were asked
to provide details of a designated contact person and their
corresponding telephone number. This designated contact
person served as the recipient for all mailed correspondence
in the follow-up wave, with a parallel arrangement for di-
recting telephone contacts in the CATI mode design. If the
telephone number used in the CATI mode design turned out
to be invalid, alternative telephone numbers were obtained
through extensive Internet research or from data available at
the German Federal Employment Agency (Bundesagentur
für Arbeit). We note that due to administrative reasons, all
mode design groups were fielded in two tranches, resulting
in a 37 day longer field period for observations in the first
tranche than for those in the second tranche. In the Online
Supplement B.1 Sample Tranches, we provide more details
on the reasons for using separate tranches and dates of invi-
tations and reminders of both tranches as well as additional
sensitivity checks, which show that our results are robust to
the impact of the tranches.

2.1.3 Establishment History Panel

The Establishment History Panel (BHP) is an administra-
tive data source, which we use to analyze nonresponse bias
(RQ2) and predictors of survey participation (RQ3). The
BHP contains detailed establishment and employee charac-
teristics for all establishments in Germany with at least one
employee (Ganzer et al. 2022). These characteristics are ex-
pected to be correlated with important variables collected
in the IAB-JVS, including the number of job vacancies
and the share of hired employees on fixed-term contracts.
These correlations make the BHP well-suited for analyzing
nonresponse bias in the IAB-JVS. By using a unique es-
tablishment identifier the IAB-JVS response indicator can
be directly linked to the 2020 BHP, resulting in a dataset
with detailed information for both respondents and nonre-
spondents. Exceptions are for establishments that ceased to
exist between the reference date for the BHP generation
(30th of June) and the IAB-JVS sampling (31th of Decem-
ber of the previous year). These non-linked cases account
for 4% of the IAB-JVS sample. These establishments are
excluded from the analysis of nonresponse bias (RQ2) and
predictors of survey participation (RQ3), but are included

1 This paper encompasses all experimental groups in which a post-
due-date reminder was used in the first wave. Additional experimental
groups in which a pre-due-date reminder was tested are not considered
in this paper.
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Fig. 1

Experimental Design

in the response rate (RQ1) and cost analyses (RQ4). On-
line Supplement A contains the full list of BHP variables
used in the analysis and descriptive statistics of each for the
fielded sample and each experimental group.

2.2 Empirical Strategy

2.2.1 Response Rates

For each wave of data collection, we define a completed
interview (or response) for an establishment that answers
two key survey items: the number of job vacancies and the
number of employees. Both items are necessary to meet
the reporting requirements of Eurostat. In addition, all self-
administered interview data has to be actively submitted,
either by mailing the paper questionnaire back to the sur-
vey institute or by clicking the submit button in the web
survey. For CATI interviews, the same two items have to
be answered and all questions have to be read out loud to
be considered a complete interview.

Response rates are computed using the AAPOR Re-
sponse Rate 1 definition (American Association for Public
Opinion Research 2023). This response rate is seen as the
minimum response rate as it is simply the ratio of the num-
ber of respondents to the fielded sample. Response rates

are reported separately for the follow-up wave and cumu-
latively for both panel waves (Q4/2020 and Q1/2021). As
shown in Eq. 1, the follow-up response rate relates the re-
spondents of the follow-up wave to the fielded sample of
this wave.

Follow-Up Response Ratefup;exp =
Rfup;exp

Nfup;exp
(1)

where Rf up;exp denotes the number of respondents in the
follow-up wave in the experimental group exp and Nf up;exp

is the number of establishments fielded in the follow-up
wave fup in the respective experimental group exp.

To enable inference to the population, we use nonre-
sponse weights to estimate the follow-up response rate.
These nonresponse weights account for nonresponse in the
first panel wave by estimating response propensities sepa-
rately for each experimental group using the standard IAB-
JVS auxiliary variables, namely, establishment size, region,
industry, the wage of employees, and age of employees (see
Brenzel et al. 2016). The inverse of the response propensi-
ties is then multiplied by the inverse of the inclusion prob-
ability, i.e., design weights. To account for the systematic
random split of respondents into the mode design switch
and continuation groups, we multiply the weights by two
and add an adjustment factor to scale the weights to the
population total.
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Cumulative response rates are calculated by relating re-
spondents who participated in both waves to the fielded
sample of the first wave.

Cum. Response Ratecum;exp =
Rcum;exp

Nf ir;exp
(2)

where Rcum,exp denotes the number of respondents that par-
ticipated in the first and follow-up wave in the experimen-
tal group exp and Nf ir;exp is the number of establishments
fielded in the first panel wave fir in the respective experi-
mental group exp.

For the estimation of cumulative response rates, we only
apply design weights as the reference group is the full
sample of the first panel wave. Hence, we don’t consider
nonresponse in the first wave. Similar to the nonresponse
weights, we multiply the design weights by two to compen-
sate for the systematic random split within the first wave
experimental groups and scale the weights afterward to the
population total. Stratification is accounted for in all stan-
dard error estimations.

2.2.2 Nonresponse Bias

To evaluate the effects of the mode designs and mode de-
sign combinations on nonresponse bias (RQ2), we com-
pute follow-up and cumulative nonresponse bias estimates
for various establishment and employee characteristics from
the BHP. Nonresponse bias is defined as the difference be-
tween the estimate of interest for respondents and the corre-
sponding estimate of interest for the fielded sample, which
are proportions for the categorized BHP variables. Hence,
nonresponse bias in the follow-up panel wave is defined as:

1Follow-Up NR Biasfup;exp;k = OYfup;exp;k;r;p−
OYfup;exp;k;n;p

(3)

where OYf up;exp;k;r;p denotes the estimator for the kth statis-
tic of interest in the follow-up wave for the respective exper-
imental group exp based on the respondents (r) using design
and nonresponse weights (p) and estimator OYf up;exp;k;n;p

is analogously defined for the fielded sample with sam-
ples sizes n as shown in Fig. 1 (see Eqs. 1 and 2 in the
Online Supplement C for definitions of OYf up;exp;k;r;p and
OYf up;exp;k;n;p , respectively).

Analogous to the response rate analysis, we apply dif-
ferent sets of weights for the nonresponse bias analysis.
To isolate the effect of mode design on nonresponse bias
in the follow-up panel wave, we use nonresponse weights
to account for the selectivity of response in the first panel
wave.

In order to estimate the cumulative nonresponse bias of
the different mode design combinations and enable the de-
composition of the impacts of the first and follow-up panel
waves, we estimate the nonresponse bias of the first and
follow-up panel waves separately and apply only design
weights. The cumulative nonresponse bias is then calcu-
lated as the sum of the design-weighted nonresponse biases
of the first and follow-up panel waves for each statistic of
interest. This approach enables us to identify whether the
mode designs of the follow-up wave offset or reinforce the
nonresponse bias of the first panel wave. The cumulative
nonresponse bias of the first and follow-up panel waves for
the kth statistic of interest is then estimated by:

7Cum. NR Biascum;exp;k =. OYf ir;exp;k;r;d − OYf ir;exp;k;n;d /+

. OYfup;exp;k;r;d − OYfup;exp;k;n;d /
(4)

where OYw;exp;k;r;d denotes the estimator for the kth statis-
tic of interest in the first (w = f ir) or follow-up panel
(w = f up) wave for the respective experimental group exp
based on the respondents (r) using design weights (d) and
estimator OYw;exp;k;n;d is analogously defined for the fielded
sample of the first (w = f ir) or follow-up panel (w = f up)
wave (see Eqs. 3 and 4 for definitions of OYw;exp;k;r;d and
OYw;exp;k;n;d in the Online Supplement C).

For summary comparisons, we also compute absolute
nonresponse biases and average absolute nonresponse bi-
ases for the follow-up panel wave. Absolute nonresponse
bias is defined as the absolute value of the nonresponse
bias, as shown in the following equation:

4Abs. Follow-Up NR Biasfup;exp;k =
ˇ
ˇ
ˇ1Follow-Up NR Biasfup;exp;k

ˇ
ˇ
ˇ

(5)

Average absolute nonresponse bias is defined as the av-
erage nonresponse bias across all statistics of interest, as
shown in the equation below:

8Avg. Abs. Follow-Up NR Biasfup;exp =
PK

k=1
4Abs. Follow-Up NR Biasfup;exp;k

K

(6)

with K being the total number of statistics of interest con-
sidered.

Analogously, we compute absolute and average absolute
cumulative nonresponse bias estimates across both panel
waves using the following formula:

1Abs. Cum. NR Biascum;exp;k =
ˇ
ˇ
ˇ7Cum. NR Biascum;exp;k

ˇ
ˇ
ˇ

(7)
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4Avg. Abs. Cum. NR Biascum;exp =
PK

k=1
1Abs. Cum. NR Biascum;exp;k

K

(8)

with K being the total number of statistics of interest con-
sidered.

To obtain an aggregate measure of nonresponse bias
across a range of individual variables, we compute the av-
erage absolute nonresponse bias separately for three groups
of BHP administrative variables: establishment characteris-
tics, employee characteristics, and all BHP variables (see
Table A.2 of the Online Supplement for a comprehensive
overview).

The concurrent mail-web mixed-mode groups have a dis-
proportionately large sample size compared to other groups;
hence, we apply a repeated downsampling approach to en-
sure comparable sample sizes to the other mode design
groups (around 7500 in the first wave and 450 in the fol-
low-up wave) are used for this analysis, thereby avoiding
any potential sample size effects on the bias results. This
approach also allows for the computation of confidence in-
tervals for the average absolute bias estimates in this mode
design group. For the other experimental groups, we esti-
mate confidence intervals using standard errors estimated
by a bootstrap method based on 500 replicates and normal-
approximated quantiles.

2.2.3 Predictors of Survey Participation

To better understand the factors that influence survey parti-
cipation in the follow-up panel wave, we fitted logistic re-
gression models based on all establishments fielded in the
follow-up wave separately for each mode design used in
the first wave. This analysis sheds light on which establish-
ments are more (or less) likely to participate in the follow-
up wave under the mode design continuation or switch sce-
narios. Using establishment characteristics and their inter-
actions with the experimental indicator (also included as
main effects) as explanatory variables, we modelled sur-
vey participation (1= response in the follow-up wave; 0=
nonresponse in the follow-up wave) and estimated predicted
probabilities of response for different establishment charac-
teristics with the covariates fixed at their global means. For
evaluating differences in predicted probabilities between the
mode design continuation and switch designs, the results of
a Wald test are displayed (see Mize 2019). The following

formula shows the logistic regression model used to predict
the participation probabilities:

P r.Rfup;exp;i = 1/ =

1

1 + e−.˛+ˇx>

fup;exp;i +�Œxfup;exp;i mfup;exp;i �>/

(9)

where Pr(.) is the probability function of Rfup,exp, i, the re-
sponse indicator for the ith establishment (Rfup,exp,i = 1= re-
sponse in the follow-up wave, Rfup,exp,i = 0= nonresponse in
the follow-up wave) in the respective experimental group
exp, xf up;exp;i is a vector of independent variables (Industry
Sector, Number of Employees, and Year of Fundation plus
and the experimental mode design indicator), ˇ the cor-
responding vector of coefficients, Œxf up;exp;i mf up;exp;i � is
a vector of establishment characteristics interacting with the
experimental mode design indicator, � is the corresponding
vector of coefficients, and α the intercept.

We estimate further logistic regression models to iden-
tify predictors of cumulative survey participation separately
for each mode design combination across the first and fol-
low-up waves. As in the regressions analyzing the follow-
up wave, establishment characteristics are used as explana-
tory variables (without interaction terms). The larger sample
size enables us to use a more detailed industry aggregation.
For these regressions, the dependent variable, survey par-
ticipation, is defined as 1 if an establishment participated
in both waves and 0 if it did not participate in the first or
the follow-up panel waves. Using these survey participation
models, we estimate response probabilities for various es-
tablishment characteristics with the covariates fixed at their
global means. The following formula is applied to predict
the probabilities of cumulative survey participation:

P r.Rcum;exp;i = 1/ =
1

1 + e−.˛+ˇx>
cum;exp;i /

(10)

where Pr(.) is the probability function of Rcum,exp,i, the re-
sponse indicator for the i th establishment (Rk = 1= response
in the first and follow-up wave, Rk = 0= nonresponse in the
first or follow-up wave) in the expth experimental group,
xcum;exp;i is a vector of independent variables (the same es-
tablishment characteristics as for model in Eq. 9, but with
more categories for Industry Sector), ˇ the corresponding
vector of coefficients, and α the intercept.

Analyses of the follow-up panel wave account for in-
clusion probabilities and nonresponse in the first panel
wave. The cumulative regressions are estimated using de-
sign weights. All computations consider the stratification
variables and were conducted using Stata 17 (StataCorp
2021).



440 BENJAMIN KÜFNER, JOSEPH W. SAKSHAUG, STEFAN ZINS, CLAUDIA GLOBISCH

2.2.4 Survey Costs

The fourth research question focuses on the survey costs
incurred during the follow-up panel wave and separately
for both panel waves. Unfortunately, we are unable to dis-
close the actual costs due to contractual obligations. In-
stead, we report relative costs by comparing the costs of
different mode designs relative to each other. A fixed price
per CATI respondent was agreed upon with the survey in-
stitute, which includes multiple call attempts, unsuccess-
ful contacts, and supervision among other aspects. For the
self-administered mode designs, the price includes postage,
printing, envelopes, and the handling of the survey by the
institute, including data entry, programming the web ques-
tionnaire, etc. Due to constraints of the contract with the
survey institute for the first panel wave, it is not feasible to
assign costs separately for each mode design. To overcome
this limitation, we utilize the costs for web and mail re-
sponses in the follow-up wave and adjust them based on the
length of the questionnaire. In doing so, we assume that the
costs related to web and mail responses are closely tied to
the questionnaire’s length, including factors such as more
data entry, more programming requirements for a longer
questionnaire, and additional data processing. Since this
approach ignores fixed costs that are unrelated to the size
of the questionnaire, this analysis can be considered more
as an upper bound of the costs for the first panel wave.
Additionally, we account for costs of printing and postage
for invitations and reminders that originate from a separate
contract and can be clearly assigned to the mode designs.
To compare costs per respondent, we divide the total costs
by the number of respondents and then relate these costs to
the fixed price per CATI respondent for the follow-up wave
and to the current IAB-JVS standard design (first wave:
mail-web; follow-up wave: CATI) for both waves.

2.2.5 Qualitative Interviews

In order to gather further insights into the perceptions of
web, mail, and CATI modes and to assess the effects of
switching mode designs between the starting wave and the
follow-up wave on survey participation processes, a total
of 46 short structured interviews and 8 in-depth semi-struc-
tured interviews were conducted with respondents of both
panel waves of the experiment. The following analysis fo-
cuses specifically on perceptions around the CATI mode
itself and the current IAB-JVS mode design of switching
respondents from self-administration to CATI in the fol-
low-up waves. A more comprehensive qualitative analysis
of web and mail modes can be found in (Küfner 2024).

As part of the routine pretest for the IAB-JVS, short
structured interviews were conducted with respondents

from the first wave. These interviews aimed to gather
data on establishments’ mode preferences and their per-
ceived advantages and disadvantages of web, mail, and
CATI modes. Ensuring a representative sample, partici-
pating establishments were balanced across experimental
groups, establishment sizes, industries, and regions (see
Online Supplement Table S71). The interviews, conducted
via telephone between February and May 2022, targeted
human resources representatives and managers responsible
for responding to the IAB-JVS. All interviews were exe-
cuted by trained interviewers from the IAB, with expertise
in short structured interviews.

3 Results

3.1 Response Rates

For all the following analyses, we first compare the ef-
fects of the mode design continuation and switch groups on
survey participation in the follow-up wave for each of the
mode design groups of the first panel wave. This is followed
by comparing the effects of the mode design combinations
over both panel waves on cumulative survey participation.
Online Supplement B provides a tabular version of these re-
sponse rates, including absolute numbers of responses and
unweighted results.

3.1.1 Follow-Up Participation

Fig. 2 presents the nonresponse-adjusted response rates
for each experimental group in the follow-up panel wave
(Q1/2021). The results show that for each self-administered
mode design implemented in the first wave, continuing with
the same mode design in the follow-up wave leads to sim-
ilar, or higher, response rates compared to switching to
a CATI follow-up design. Specifically, the concurrent mail-
web and single-mode mail designs exhibit significantly
higher response rates in the follow-up wave under a mode
design continuation than a mode design switch to CATI,
with rates of 72% versus 59% and 77% versus 52%, re-
spectively. For the sequential web-to-mail and single-mode
web designs, the difference in follow-up response rates
between continuing with these mode designs or switching
to a CATI mode design is not statistically significant (52%
versus 60% and 58% versus 65%, respectively). Additional
sensitivity checks (see Online Supplement B) show this
pattern is consistent for both tranches and whether or not
the establishment provides a contact name in the first panel
wave. Overall, these findings suggest that continuing with
the same self-administered mode design in the follow-up
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Fig. 2

Follow-Up Response Rates (Nonresponse-Adjusted) and 95% Confidence Interval by Experi-
mental Group, IAB-JVS 2021/Q1

wave leads to similar, or higher, response rates compared
to changing to a CATI mode design.

3.1.2 Cumulative Participation

Fig. 3 shows the design-weighted cumulative response rates
over both survey waves (Q4/2020 and Q1/2021). Examina-
tion of continued participation over the first two waves in-
dicates that using the same self-administered mode design
in both waves results in significantly higher cumulative re-
sponse rates for the concurrent mail-web mixed-mode (11%
vs. 9%) and mail-only designs (11% vs. 7%) compared to
using these mode designs in the first wave and switching
to a CATI design in the follow-up wave. The correspond-
ing differences between a mode design continuation and
switch in the web-to-mail (9% vs. 8%) and single-mode
web groups (9% vs. 9%) are not statistically significant,
although the results marginally favor the mode design con-
tinuation. Across all four self-administered mode designs
in the first wave with a mode design continuation in the
follow-up wave, the cumulative response rates are similar
and exhibit no significant differences.

3.2 Nonresponse Bias

In the following, the results regarding the average absolute
nonresponse bias overall BHP administrative variables for
the follow-up wave and the cumulative average absolute
nonresponse bias across both the first and follow-up panel
waves are discussed.

For supplementary information, including tables and fig-
ures displaying the average absolute nonresponse bias for
subgroups of establishment and employee characteristics,
please refer to Online Supplement C. Additionally, Online
Supplement C.3 and C.4 provide tables of estimated non-
response biases for individual variables.

3.2.1 Follow-Up Participation

Fig. 4 depicts the average absolute nonresponse bias overall
BHP administrative variables for the follow-up wave. The
pattern of average absolute nonresponse bias in the follow-
up wave mostly reflects the response rate patterns observed
earlier. Switching to a CATI design in the follow-up wave
exhibits slightly larger nonresponse biases in this wave, on
average, compared to continuing the same self-administered
mode design from the first wave. This is true for all of the
self-administered mode designs considered. However, none
of these differences is statistically significant. Overall, the
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Fig. 3

Cumulative Response Rates (Design-Weighted) by Experimental Group, IAB-JVS 2020/Q4–2021/Q1

Fig. 4

Average Absolute Nonresponse Bias for the Follow-Up Wave (Nonresponse-Adjusted) by Ex-
perimental Group, All Variables BHP 2020
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average nonresponse bias estimates are not very large and
are always below 4% for every mode design.

Large and statistically significant estimates of nonre-
sponse bias are observed for some individual variables
in the follow-up wave. For example, establishments with
20–49 employees are overrepresented among respondents
in the CATI follow-up group when a single-mode mail
design was used in the first wave (4%-points). Further,
establishments in the service industry are underrepresented
in the web-to-mail continuation group by 9%-points and
establishments founded in the 2000s by 11%-points in the
CATI follow-up group when a web-to-mail design was
used in the first wave. In terms of employee characteristics,
large nonresponse biases are evident in the single-mode
web continuation group, where establishments without ap-
prentices are underrepresented among respondents by 7%-
points. The smallest proportion of regular employees is un-
derrepresented by 16%-points in the CATI follow-up group
when a web-to-mail design was used in the first wave.

3.2.2 Cumulative Participation

Fig. 5 presents the cumulative average absolute nonresponse
bias across both the first and follow-up panel waves. When
looking at the cumulative participation perspective, we ob-
serve that all experimental groups display nearly identi-

Fig. 5

Average Absolute Nonresponse Bias Cumulative for Both Waves (Design-Weighted) by Exper-
imental Group, All Variables BHP 2020

cal average nonresponse biases at approximately 4%-points
(with the web-to-mail continuation group slightly higher at
6%-points) and there are no statistically significant differ-
ences between them. Similar patterns are observed when
considering subgroup analyses based on establishment and
employee characteristics, as well as when examining the
median nonresponse bias across different variables (see On-
line Supplement C).

Regarding the individual nonresponse bias estimates, it
becomes evident how cumulative nonresponse bias can be
disentangled into wave-specific nonresponse biases that ei-
ther align or diverge in direction. For instance, the service
industry category exhibits a significant and substantial cu-
mulative nonresponse bias of –16%-points in the contin-
uation of the web-to-mail design. This bias is influenced
by effects from both the first wave (–8%-points) and the
follow-up wave (–8%-points). On the other hand, establish-
ments with the lowest proportion of employees on full-time
contracts display a comparably large and statistically sig-
nificant nonresponse bias of –12%-points in the follow-up
wave for a CATI switch design, which is partially offset
by the nonresponse bias estimate in the first panel wave
under a single-mode mail design (2%-points), resulting in
a statistically insignificant cumulative nonresponse bias of
–10%-points. Within the single-mode mail design of the
first wave and switching to CATI in the follow-up wave
leads to virtually no cumulative nonresponse bias (1%-
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points) for establishments with 1–9 employees compared
with an overrepresentation of these establishments in the
continuation group of the single-mode mail design (12%-
points). Furthermore, it can be seen that establishments
founded in the 2010/20s are statistically significantly un-
derrepresented in the single-mode web continuation group
by 15%-points, but are not statistically underrepresented in
the single-mode web design who were switched to CATI
in the follow-up wave (–2%-points). Establishments with-
out highly-educated employees are statistically significantly
underrepresented among respondents in the web-to-mail
continuation group (–17%-points), but insignificantly over-
represented in the web-to-mail group that was switched to
CATI in the following wave (5%-points).

Fig. 6

Predicted Probabilities and 95% Confidence Intervals of Follow-Up Survey Participation in the Mode Design Continuation
and Mode Design Switch Groups by First Wave Mode Design, IAB-JVS 2021/Q1. a Mail-Web Mixed-Mode, b Web-to-Mail
Mixed-Mode, c Single-Mode Web, d Single-Mode Mail

To sum up the nonresponse bias analysis, the findings
indicate that using self-administration in both waves does
not have a negative effect on average follow-up and cumu-
lative nonresponse bias compared to switching to a CATI
design in the follow-up wave. Furthermore, all self-admin-
istered mode designs yield similar levels of average follow-
up and cumulative nonresponse bias. However, when an-
alyzing biases for individual variables, several differences
between the mode designs and also variations between the
two waves were observed.
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3.3 Predictors of Survey Participation

3.3.1 Follow-Up Participation

Fig. 6 shows the predicted probabilities of follow-up survey
participation for the mode design continuation and switch
groups, presented separately by the mode design used in
the first wave.

For establishments in the concurrent mail-web mixed-
mode design of the first wave (see Fig. 6a), it is evident
that all establishment characteristics (industry, number of
employees, and year of foundation) are associated with
a higher likelihood of response (by at least 10%-points) in
the second wave when they are followed up using the same
self-administered mode design as opposed to a switch to
the CATI design. These differences are statistically signif-
icant for each characteristic with the exception of estab-
lishments with more than 250 employees. Establishments
with 10–19 employees exhibit the most substantial differ-
ence of 23%-points between the mode design continuation
and switch groups.

For those in the sequential web-to-mail mixed-mode de-
sign of the first wave (see Fig. 6b), establishments in agri-
culture/manufacturing have a 30%-points higher predicted
response probability in the follow-up wave under the con-
tinuation design than the CATI switch design. The other
significant effect is observed for establishments founded in
2000s, which have a 42%-points higher response proba-
bility in the continuation design. All other establishment
characteristics do not differ significantly in their response
probabilities between the continuation and switch designs.

For the single-mode web design of the first wave (see
Fig. 6c), there are no statistically significant differences
in the follow-up response probabilities between the mode
design continuation and switch groups.

Lastly, for the single-mode mail design of the first
wave (see Fig. 6d), establishments in the public/education/
health/arts industry have a statistically significant 46%-
points higher response probability in the follow-up wave
under the continuation design than the switch design. Sim-
ilarly, establishments with 1–9 employees show a 29%-
points significantly higher response probability under the
continuation design than the switch design. Additionally,
the continuation design outperforms the switch design by
34%-points for establishments founded in the 2000s.

In summary, none of the comparisons indicate an adverse
effect of replacing the CATI mode design with a continu-
ation of the self-administered mode design on participa-
tion in the follow-up wave. The mode design continuation
group consistently outperforms (or performs similarly to)
the mode design switch group in terms of estimated re-
sponse probabilities for all establishment characteristics.

3.3.2 Cumulative Participation

Fig. 7 shows the predicted response probabilities for cumu-
lative participation in both waves by different establishment
characteristics. The results are presented separately by the
eight mode design combinations over the two waves. Over-
all, the results indicate that response patterns are compa-
rable across all eight mode design combinations. The pre-
dicted response probabilities are similar with mostly over-
lapping confidence intervals for each establishment char-
acteristic across the mode combinations. The results also
hold when comparing the average marginal effects based
on the same logistic regression models; see Table S70 of
the Online Supplement.

In summary, the analysis of both follow-up and cumu-
lative panel participation shows that replacing CATI in the
follow-up wave with a continuation of self-administration
from the first wave results in higher (or similar) response
probabilities across all establishment characteristics. Thus,
we find no negative effects of forgoing interviewer-admin-
istered follow-ups on panel participation.

3.4 Survey Costs

3.4.1 Follow-Up Costs

Fig. 8 presents empirical evidence regarding the cost struc-
ture associated with data collection in the follow-up panel
wave, specifically comparing the costs of switching to the
CATI mode design to that of continuing with the alternative
self-administered mode designs.

The findings indicate that all self-administered mode de-
signs are associated with lower costs than CATI on a per-re-
spondent basis. Among the self-administered mode designs
used in the follow-up wave, the single-mode mail design is
the most expensive, with costs per respondent reaching 80%
of the costs associated with CATI. This is due to the rela-
tively high costs linked to each contact attempt and data en-
try required for this mode design. The concurrent mail-web
mixed-mode design is the second-most expensive design
(66% of CATI costs). The higher costs of this mode design
are attributable to the expenses incurred for postage and
printing, although these are partially offset by the lower data
entry costs associated with this mode design. The sequential
web-to-mail mixed-mode design and the single-mode web
design, which have higher numbers of web respondents and
less expensive mailings, are the least expensive mode de-
signs, with costs per respondent reaching 46% and 33% of
the costs associated with CATI, respectively. These findings
underscore the potential cost savings associated with self-
administered mode designs, particularly those that utilize
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Fig. 7

Predicted Probabilities and 95% Confidence Intervals of Cumulative Survey Participation in the Mode Design Continuation
and Mode Design Switch Groups by First Wave Mode Design, IAB-JVS 2021/Q1
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Fig. 8

Relative Follow-Up Survey Costs per Respondent and Mode Design Compared to CATI Mode
Design, IAB-JVS 2021/Q1

Fig. 9

Relative Cumulative Survey Costs per Respondent and Mode Design Combination Compared
to the Current IAB-JVS Mode Design Combination (First Wave: Mail-Web, Follow-Up Wave:
CATI), IAB-JVS 2020/Q4–2021/Q1
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a push-to-web design, in the context of establishment sur-
veys. Moreover, if the follow-up questionnaire were to be
even longer, the cost advantage of these self-administered
mode designs would be even more pronounced.

3.4.2 Cumulative Costs

Fig. 9 depicts the cost structure associated with the mode
design combinations used across both panel waves. It
presents the relative costs of the different mode design
combinations relative to the standard mode design combi-
nation used in the IAB-JVS (first wave: mail-web, follow-
up wave: CATI).

Among the different designs, the single-mode mail de-
sign used in the first panel wave exhibits the highest relative
per-respondent costs for both the mode design switch and
continuation groups (switch: 128%, continuation: 125%)
relative to the standard mode design combination used in
the IAB-JVS. This is followed by the mode design combi-
nation commencing with the current standard of the IAB-
JVS first wave (switch: 100%, continuation: 95%). Cost
savings are observed for designs employing a sequential
web-to-mail design (switch: 75%, continuation: 67%) and
a single-mode web design in the first panel wave (switch:
46%, continuation: 37%). The dominance of the cumulative
costs associated with the first panel wave can be attributed
to the utilization of a substantially longer questionnaire and
a larger number of contacted establishments necessary to
achieve the desired number of respondents required to meet
Eurostat precision targets.

To conclude, replacing the CATI follow-ups with a con-
tinuation of self-administered mode designs results in small
cumulative cost savings over both waves, ranging from 3%-
points (single-mode mail in the first wave) to 9%-points
(single-mode web in the first wave). The potential cumu-
lative cost savings would be greater if the follow-up wave
used a longer questionnaire.

3.5 Qualitative Insights

To gain a comprehensive understanding of establishments’
perceptions of web, mail, and CATI modes and to explore
their attitudes and preferences towards changing to a CATI
mode design in the follow-up waves, we additionally con-
ducted 8 in-depth semi-structured interviews with respon-
dents of the first and the follow-up panel waves. These par-
ticipating establishments were selected to represent each
experimental group, establishment size class, industry, and
region. Recruitment was carried out by the interviewers of
the short structured interviews. We used a semi-structured
interview guide (see Online Supplement E.3) and the inter-

views lasted between 31 and 55min. Each interview was
attended by one or two representatives or managers from
the human resources department. The interviews were con-
ducted either through video or telephone and were recorded
with the participant’s consent. Additional methodological
details regarding the short structured and in-depth inter-
views can be found in Online Supplement E.

When asked about their impression of switching mode
designs from self-administration to CATI compared to
responding in a constant self-administered mode design
across two survey waves, respondents strongly preferred
keeping the self-administered mode design constant. Most
dominantly, respondents explained that a mode design
switch would lead to deviating response processes. In the
case of a mode design switch to CATI in the follow-up
wave, the internal participation process established in the
first wave cannot be replicated in the same way: “Then
[i.e., using a self-administered survey mode in the first
panel wave] you already know what you have to prepare,
and then it [answering in the follow-up wave] goes quickly.”
(See Online Supplement Table S75, No. 1). Another re-
spondent emphasized the advantage of keeping the data
collection procedure constant: “It also makes sense that
you structure it [i.e., collect data] the same way [...] this
uniformity is [...] overall a bit more reasonable.” (See On-
line Supplement Table S75, No. 2). Another aspect is that
a constant mode design and recruitment strategy increases
the probability of being recognized as a follow-up to a pre-
vious survey: “That [a constant mode] makes it easier. You
have a recognition value and you know that it’s not that ex-
tensive that you can integrate it well [into your workday].”
(See Online Supplement Table S75, No. 3). This perception
as a follow-up survey is of essential importance for panel
surveys, since respondents then link the follow-up wave
with the first survey wave and hence do not have to be
convinced again of the seriousness and importance of their
participation.

Next to the mode design switch element, interviewees
talked mostly about the advantages and disadvantages of
the CATI mode itself. The most highlighted advantage men-
tioned during the short interviews was that additional clar-
ification for unclear questions could be provided in tele-
phone interviews. A respondent in the in-depth interviews
paraphrased it saying: “One can also ask questions [...]. You
can communicate with each other much better.” (see Online
Supplement Table S73, No. 1). A CATI mode design, ac-
cording to some establishments, is linked to less mental
burden. Both the preparation for the interview and the ac-
tual interview are structured by the interviewer and are not
the responsibility of the establishment. In particular, this is
true for scheduled interviews: “It would be for me already
better that one says [...] at that time I call and then we do
it [the interview]. So otherwise [in the case of self-admin-
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istered modes] it can be that it is lost to me, then I push it
further and further out.” (see Online Supplement Table S73,
No. 2). Some respondents mentioned that they like to talk to
people personally and hence enjoy this aspect of telephone
interviewing: “In terms of personal exchange, it has a dif-
ferent character, because HR managers thrive on talking to
people.” (see Online Supplement Table S73, No. 3). Re-
lated to that, establishments saw an advantage in telephone
interviews that they can provide additional information to
explain their particular situations, which might help to be
seen as a more fruitful contribution: “Don’t you need more
info? Or: I would like to give you more info, for example,
about this job vacancy. And I’m probably way too boxed
in there [when answering self-administered surveys].” (see
Online Supplement Table S73, No. 4).

Interestingly, other establishments perceived CATI and
especially telephone calls without an appointment as an in-
terruption in their day-to-day business and, thus, as a very
burdensome way of being interviewed. One respondent
stated: “I would find it good if something like this [tele-
phone interview] is announced to me. Otherwise it [without
appointment] costs [...] each side time.” (see Online Sup-
plement Table S74, No. 1). Another reported disadvantage
of CATI is that respondents have less time to prepare
answers to factual or detailed questions (e.g., checking
internal systems) when the questions are not available
in advance. In contrast, establishments believe that CATI
surveys are a good way to grasp data about rough esti-
mations, trends, or opinions. One respondent expressed it
in the following way: “When they [the survey institute]
say: O.k. We recorded the following situation at that time
[previous wave interview]. Is the trend consistent, worse, or
better? You can do that by phone, you don’t need precise
numbers. If [...][the survey institute asks if] I have 520 to
530 to 540 [job vacancies], I need to look that up. And
then it makes sense to go online.” (See Online Supplement
Table S74, No. 2). Moreover, some respondents reported
privacy concerns when interviewed by telephone: “We do
not provide information by telephone without further no-
tice.” (See Online Supplement Table S74, No. 3) or that the
interviewer cannot prove legitimacy, which could also lead
to refusals: “On the phone, anyone can tell you that they
are any institution.” (See Online Supplement Table S74,
No. 4). One respondent also stated that he got so many
advertising calls that he often tries to decline requests by
phone: “So that’s sometimes the crux of this unexpected-
ness [i.e., unannounced calls] because you’re always [...]
suspecting something else. [...] That’s the defense reflex
first.” (See Online Supplement Table S74, No. 5). In the
in-depth qualitative interviews, some respondents stated
additional disadvantages that weren’t mentioned during the
short interviews. For example, CATI comes with a higher
degree of unpredictability as respondents can only control

to a limited extent the date and the duration of the inter-
view and do not know the questionnaire in advance. This
uncertainty is recognized as a burden of the CATI mode.

In summary, respondents in both the short structured
and in-depth interviews perceived more disadvantages of
a switch to a CATI mode design in the follow-up waves
or the use of the CATI mode in general than when using
a constant self-administered mode design in an establish-
ment panel. These disadvantages reflect a higher burden of
participation, for example, when established response rou-
tines have to be changed because of a change to the mode
design from one wave to the next. A summary of the ad-
vantages and disadvantages of web, mail, and CATI modes
based on the short structured interviews is provided in On-
line Supplemental Table S72.

4 Conclusion

This study addressed important research gaps related to
continuing with the same mode design versus introducing
a new mode design in the follow-up wave of establish-
ment panel surveys. Specifically, we analyzed the effects
of replacing a CATI mode design in the follow-up wave of
a panel with the continuation of a self-administered mode
design used in the first panel wave. While previous studies
have examined replacing (or supplementing) interviewer-
administered modes with self-administered modes in on-
going household panels (e.g., (Jäckle et al. 2015; Bianchi
et al. 2017; Allum et al. 2018), there is only limited evi-
dence on such changes in establishment panel surveys (e.g.,
(Gleiser et al. 2022; Zuckerbraun 2013; Ellguth et al. 2014;
DesRoches et al. 2007; Moore 2016). This research gap
includes the lack of experimental evidence on continuing
or altering the mode design on response rates, nonresponse
bias, subgroup participation, and survey costs. Given the
recent shift to work-from-home and flexible working ar-
rangements in response to the COVID-19 pandemic and
their potential negative effects on CATI survey participa-
tion (Küfner et al. 2022b), it was especially important to
systematically explore the effects of replacing CATI with
self-administered data collection techniques.

To address these gaps, we analyzed an experiment com-
paring a mode design continuation of various self-adminis-
tered mode designs with a switch to a CATI mode design
in the follow-up wave of the IAB-JVS. The first panel
wave started with four experimental mode design groups:
a concurrent mail-web mixed-mode, a sequential web-to-
mail mixed-mode, a single-mode web, and a single-mode
mail design. The continuation of these self-administered
mode designs yielded higher (for the mail-web and the
single-mode mail groups) or similar (for the web-to-mail
and single-mode web groups) response rates compared to
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switching to the CATI mode design in the follow-up wave.
The continuation of self-administration also performed
slightly better than the switch to the CATI mode design in
terms of cumulative response rates over both waves. This
was especially pronounced for the single-mode mail and
concurrent mail-web designs, perhaps due to the short (one-
page) follow-up questionnaire that was clearly visible to
establishments that received the paper version. The results
showed no significant differences in cumulative response
rates between all mode designs that used a continuation of
self-administration. Moreover, all experimental groups dis-
played similar average nonresponse biases in the follow-up
panel wave and cumulatively over both panel waves, with
no statistically significant differences. Nevertheless, signif-
icant variations in individual nonresponse bias estimates
were identified among the different designs.

The results of the survey participation models showed
that replacing the CATI follow-ups with a continuation of
self-administration leads to higher (or similar) predicted re-
sponse propensities concerning industry, establishment size,
and decade of establishment foundation in the follow-up
wave. There were no meaningful differences between the
eight mode design combinations with respect to cumulative
response propensities across both waves.

Lastly, the cost analysis illustrated that the continuation
of a self-administered mode design could result in cost sav-
ings compared to switching to a CATI design in the follow-
up wave. The single-mode web and web-to-mail designs
demonstrated the greatest potential for relative cost sav-
ings, with 33% and 46% of the CATI costs per respon-
dent, respectively. Meanwhile, the mail-web and single-
mode mail designs also achieved cost savings but to a lesser
extent (66% and 80% of the CATI costs). The cumulative
costs for both panel waves combined were dominated by
the costs associated with the first panel wave since the re-
cruitment and data collection costs are much higher for the
more comprehensive first wave. Hence, the cumulative costs
are less for the single-mode web design (37%–46% of the
standard IAB-JVS design costs) and the sequential web-
to-mail design (67%–75% of the standard IAB-JVS design
costs) than the standard IAB-JVS design (first wave: mail-
web, second wave: CATI) and the single-mode mail design
(125%–128% of the standard IAB-JVS design costs). The
potential savings in cumulative costs ranged only from 3%-
points (single-mode mail) to 9%-points (single-mode web)
when replacing the CATI mode design with a continuation
of self-administration in the follow-up wave.

To gain deeper insights into the perceptions of the CATI
mode and shifting from it to self-administration in the pro-
ceeding waves, qualitative interviews were performed with
previous survey respondents. The qualitative study revealed
that changing from a self-administered mode design in the
first wave to a CATI mode design in the follow-up wave im-

poses additional burdens on respondents. This is attributed
to the inability to replicate established response processes
used in the first wave and the lower likelihood of recog-
nizing the survey as a follow-up to the previous one under
a different mode design. Regarding the use of the CATI
mode itself, interviewees highlighted certain advantages,
such as the opportunity to clarify unclear questions (see
also (Haraldsen 2013). But respondents also identified dis-
advantages of the CATI mode, including perceptions of it
being burdensome and interrupting their daily business. Pri-
vacy and legitimacy concerns with the CATI mode were
also reported. Consistent with prior research (e.g., (Harald-
sen 2013; Scholtus 2014), respondents remarked that CATI
is less suitable for answering factual questions that require
checking internal record systems.

A notable strength of this study is the comprehensive
examination of different survey outcomes, including re-
sponse rates (both follow-up and cumulative), nonresponse
bias, subgroup participation, and survey costs. Moreover,
this study uniquely combines quantitative experiments and
qualitative interviews to examine the advantages and disad-
vantages of carrying out interviewer-administered follow-
ups versus employing a fully self-administered panel de-
sign from establishments’ perspectives, which yields addi-
tional insights into establishments’ perceptions of alterna-
tive mode designs. Additionally, the results of the survey
participation models can be used to identify possible auxil-
iary variables (e.g., number of employees) for nonresponse
correction models (Küfner 2022), or for adaptive designs
that tailor their recruitment strategies to maximize the up-
take of different modes.

We note some study limitations and possibilities for fu-
ture research. First, like much of the previous research, this
study relies on a single case study to evaluate the effects of
altering the mode design in an ongoing panel survey. The
observed effects might be different in other establishment
panels with more detailed follow-up interviews or a longer
time interval between waves (e.g., annually). In addition,
the sample sizes of the experimental groups crossed with
establishment characteristics are, in some cases, not overly
large (around 80–100 cases). Larger sample sizes may have
resulted in more statistically significant effects. Lastly, it is
important to emphasize again that the different mode de-
signs may also affect measurement error and the validity of
the survey results (Cernat et al. 2021); hence, this aspect
should be considered in future work.
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