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Respondent-driven sampling (RDS) has been shown to be a promis
ing network sampling strategy. However, it has also been shown to 
fail in some applications. Basing an RDS procedure on an existing 
panel study may, therefore, contain the risk of failure and might 
even alienate non-compliant seeds. This study therefore investigates 
the hypothetical willingness of general population panel participants 
to recruit their social network members using RDS. The study 
reveals that nearly half of the online participants of the panel survey 
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selected for the study are willing to recruit. Reasons for unwilling
ness include discomfort in inviting others and the belief that they 
are already contributing sufficiently. Proportional odds ordinal logis
tic regression analyses reveal that most of the anticipated predictor 
variables for willingness have no effect. However, an increased will
ingness to recruit is observed among respondents of younger age, 
with an immigration background, and with politically extreme opin
ions. The findings suggest a substantial potential for RDS in online 
surveys but highlight the need for further empirical studies to evalu
ate actual recruitment behaviors and refine RDS strategies.

KEY WORDS: Consent; Panel surveys; Recruitment; Respondent- 
driven sampling; Sampling strategies; Seeds; Social networks.

1. INTRODUCTION
Respondent-driven sampling (RDS; Heckathorn 1997, 2002) is a network 
sampling strategy in which researchers select a set of survey respondents 
(“seeds”) and encourage them to recruit members of their social network 
to the survey, who again recruit members of their network, and so on (the 
“referral chain”). The desired result is a large and diverse dataset in which 
each person can be traced back to their seed. If successful, RDS allows 
valid inference to the population of interest without traditional sampling 
frames (Thompson 2014). In practice, however, RDS often fails to generate 

Statement of Significance  
Respondent-driven sampling (RDS) has shown potential as a net
work sampling method but remains underexplored in certain 
contexts, particularly in general population surveys. This study 
contributes to filling this gap by assessing the hypothetical willing
ness of respondents in a large-scale probability-based panel survey 
to recruit their social network members using RDS. Our findings 
offer valuable insights for researchers considering RDS for proba
bility surveys, showing a notable willingness to participate among 
the panel members. Meanwhile, we also observe increased willing
ness to participate among specific subgroups, such as younger indi
viduals and those with an immigration background. These results 
highlight both opportunities and challenges of implementing RDS 
in population-based panels and emphasize the need for further 
research on actual recruitment behaviors to evaluate and optimize 
this sampling strategy.
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large and diverse enough datasets (Lee et al. 2020). One common chal
lenge is seeds that fail to initiate referral chains. These unproductive seeds 
are particularly problematic if researchers aim to draw inferences to a het
erogeneous population (Middleton et al. 2022). Moreover, if this reluc
tance is prevalent not only among seeds but also in the whole target 
population, referral chains may become increasingly sparse with each iter
ation, and the recruitment process runs dry early. Ad-hoc adjustments 
may be inviting more seeds (Rotondi et al. 2017; Lee et al. 2020) or increas
ing incentives (Helms et al. 2021), but it remains questionable whether 
this can solve the risk of selectivity associated with high unwillingness to 
recruit (see Todd et al. 2026, for an overview of the literature).

However, beyond advice say, to select enthusiastic, diverse 
seeds with larger social networks (Wejnert and Heckathorn 2008), 
little is currently known about the characteristics of individuals who 
are willing seeds and how they differ from other respondents. Our 
focus is the initial stages of the referral process through seeds (Lee 
et al. 2017), especially:

(1) To what extent are online survey respondents willing to recruit their 
social network members, that is, people from outside their household 
with whom they have frequent contact (e.g., family members, friends, 
acquaintances)? 

(2) What are the most important reasons for unwillingness to recruit net
work members? 

(3) How do survey respondents who are willing to recruit differ from 
others? 

To answer these questions, we selected a random subset of online1

respondents from the German Social Cohesion Panel (SCP; Gerlitz et al. 
2024), a self-administered German general population panel, and asked 
them for their hypothetical willingness to recruit three members of their 
social network for a survey (see Appendix A, table S1 for the exact 
wording).

2. THEORETICAL CONSIDERATIONS
To investigate differences between willing and non-willing respondents, 
we employ a two-step procedure. First, we examine variation in socio- 
demographic characteristics. Second, we identify further determinants of 

1. The questions asked for this study served as a first pilot study investigating whether 
respondents would be willing to recruit their peers in a future implementation of virtual 
(web) RDS in the same panel. Therefore, only online respondents received the questions.
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willingness. We expect that willingness to recruit is shaped by the benefits 
and costs respondents anticipate from recruiting others (Singer 2011).

One benefit may be to give peers an opportunity to voice their opinions 
(see Singer 2011 for the general argument). The value of this opportunity, 
however, may vary across respondent subgroups: disadvantaged popula
tions, for example, immigrants, might see benefit in enhancing the visibil
ity of their issues and attitudes (Lee et al. 2021). Accordingly, we measure 
immigration background as having at least one parent born abroad. 
Respondents with relatively politically extreme attitudes may likewise see 
value in the opportunity for advocacy by inviting like-minded people 
(Wejnert 2010). We operationalize extremity by the number of scale points 
respondents deviate from the midpoint of an 11-point political left-right 
self-placement scale.

Another anticipated benefit is the incentive respondents receive for 
recruiting others. While the incentive amount is constant for all respond
ents, its perceived value may vary, particularly among individuals with 
low incomes. Correspondingly, McCreesh et al. (2012) found that individ
uals with low socioeconomic status were overrepresented in an RDS 
survey. We therefore include a low-income dummy variable, defined by 
the risk-of-poverty threshold (less than 60 percent of the 2022 median 
equivalized income in Germany, see Eurostat 2025 and Federal Statistical 
Office of Germany 2025).

The most obvious cost of recruiting network members is the recruit
ment procedure itself. Although the procedure is, again, constant across 
participants, the perceived burden may vary. First, older age and low edu
cation are associated with lower digital affinity (Herzing and Blom 2019), 
which may result in difficulties in sharing the invitation link. We capture 
this with three age group dummy variables (under 35, 35–64, over 65) and 
three education dummy variables (low-level “Hauptschulabschluss”, 
medium-level “Mittlere Reife”, high-level “Abitur” school degree). 
Furthermore, respondents with small or unreliable networks might find 
recruitment more challenging. We capture network quality with three 
measures: (1) the number of organizations to which respondents report to 
belong, (2) an additive index of whether respondents expect social support 
in (a) discussing personal matters (b) financial and legal problems, and 
(c) in case of severe illness, and (3) subjectively, feelings of loneliness and 
anxiety, measured on a 5-point scale.

Finally, respondents may anticipate negative consequences of recruit
ing. On the one hand, respondents might distrust the survey institute to 
handle their and their network members’ data confidentially and to use it 
for the public good. Correspondingly, high trust specifically in the survey 
institute or in science generally tends to increase survey cooperation 
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(Keusch 2015; Dillman 2020; Silber et al. 2022). On the other hand, 
respondents might distrust their network members, worrying they would 
fail to participate or provide (genuine) responses. We therefore add meas
ures of trust in science (11-point Likert scale) and trust in one’s network 
(an additive index of trust in family, friends and acquaintances, and 
neighbors).

3. DATA AND METHODS
3.1 Data Collection
We use data from Wave 2 (Groh-Samberg et al. 2026) of the SCP, a 
probability-based mixed-mode (web and paper) panel study of the 
German general population over 18 recruited in 2021. So-called anchor 
persons were drawn from population registers using two-stage random 
sampling and invited by mail. Participating anchor persons were asked to 
name their adult household members, who were also invited. Annual sur
vey waves cover topics related to social cohesion, inequality and conflict. 
Respondents receive a 10e post-paid incentive per wave.

Data were collected from September 6, 2022, to January 11, 2023 
(AAPOR completion rate: 73 percent; cumulative response rate: 13 per
cent; see Gerlitz et al. 2024 for details). At the end of the Wave 2 question
naire, an age-stratified random subset of 1,819 online respondents 
received questions regarding their hypothetical willingness to recruit net
work members to a social science survey. The age stratification served to 
ensure sufficient observations across all age strata (see table 1). First, we 
informed these respondents of our goal to gain a comprehensive under
standing of social cohesion in Germany. We requested their help to 
answer the question of how similar people who are regularly in contact to 
each other are. We emphasized that respondents could use various commu
nication channels for the recruitment, that the recruit’s participation would 
be voluntary, and that they would receive an incentive.2 Subsequently, we 
asked up to three questions:

• Whether respondents would be willing to invite network persons to the 
SCP. Response options: “Yes, definitely,” “Yes, probably,” “No, probably 
not,” “No, definitely not,” and “I don’t know.” 

• The most important reason not to invite network members for those 
probably or definitely unwilling to recruit. Response options: “I’m 
already helping the study enough,” “I wouldn’t feel comfortable inviting 

2. The question text mentioned no exact amount of money, but we assume that respondents 
would expect an amount similar to the SCP incentive for participation (10e).
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other people,” “I don’t understand how this could be of any benefit,” “It 
would require too much effort on my part,” and “For another reason.” 

• For those who selected “For another reason” in the previous item, an 
open question to elaborate on their reasons for unwillingness. 

The exact wording of the three questions is provided in Appendix A. 
Furthermore, boxplots of response times by answer category for the two 
closed-ended questions can be found in Appendix C, figures S5 and S6, 
showing similar response times across answer categories.

3.2 Analysis Strategy
First, we univariately analyze (1) the extent of respondents’ willingness to 
recruit network members and (2) their main reasons against recruiting 
others. The latter analysis covers both the closed-ended response catego
ries and open responses from those selecting “other” in the closed-ended 
question. For this purpose, 100 open responses were manually coded into 
six distinct categories. Four open responses were recoded to one of the 
closed response options, as they were more detailed elaborations of the 
previously provided reasons.

In the univariate analyses, we also include weights accounting for the 
stratified random assignment of RDS questions. Weights reflect the 
inverse selection probability of an online respondent to the RDS questions 
(for the selection probabilities by age stratum, see the rightmost column in 
table 1). Apart from that, the assignment of RDS questions was random.

Table 1. Assignment of the Questions on RDS Willingness Across Age 
Strata, Compared to the Overall German Social Cohesion Panel Wave 2 
(W2) Sample and the W2 Online-Mode Respondents: Absolute (abs.) 
Numbers of Observations and Percentages. RDS Questions were Assigned 
Randomly Within Age Strata

Age stratum W2  
respondents

W2 online respondents RDS questions assigned

Abs. Abs. % of W2  
respondents

Abs. % of W2  
respondents

% of W2 online  
respondents  

(sampling rate)

18–24 639 524 82.0 324 50.7 61.8
25–39 1,784 1,508 84.5 331 18.6 21.9
40–59 2,631 1,911 72.6 318 12.1 16.6
60–64 842 531 63.1 292 34.7 55.0
65–74 1,417 793 56.0 336 23.7 42.4
75 and older 849 287 33.8 201 23.7 70.0
No information 71 36 50.7 17 23.9 47.2
Total 8,233 5,590 67.9 1,819 22.1 32.5
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We then explore if some subgroups of respondents are more willing to 
recruit than others. To this end, we analyze willingness by means of pro
portional odds logistic regression. To determine the probability that our 
ordinal outcome variable Y (willingness to recruit) assumes the value of 
category j, we apply the model 

logitðP½Y ≤ j�Þ ¼ αjþ β1x1þ ::: þ βpxp; (1) 

where P½Y ≤ j� is the probability that Y is smaller than or equal to j, β1 is 
the regression coefficient for predictor variable x1 (and, accordingly, βp is 
the regression coefficient for the p-th predictor variable xp), while αj is the 
intercept for category j.

All analyses include participants who were exposed to the hypothetical 
scenario. This was a random subset of 32.5 percent of all online mode 
respondents (see table 1 for details). As respondents in the paper mode 
were excluded (31.6 percent of all respondents), an overview of how the 
overall wave 2 sample differs from our analysis sample is provided in 
appendix B, table S2 in the online supplementary materials.

3.3 Predictor Variables
In a first model, we regress willingness on sociodemographic variables: 
age, education level, employment (full-time, part-time, or none), gender 
(female or male3), immigration background, and marital status (with 
“married” including same-sex civil partnerships).

In a second model, we add further variables based on our theoretical 
considerations and operationalization presented above: political extremity, 
low income, three network quality indicators (organization memberships, 
expected social support, and feelings of loneliness and anxiety), as well as 
trust in science and trust in one’s networks.

3.4 Imputation
Missing data could bias the estimates, particularly if the mechanism for 
selection into the Don’t Know option on willingness is not completely at 
random. Therefore, missing data are imputed through multiple imputa
tion by chained equations (Rubin 1987; van Buuren et al. 2006) by partial- 
least-squares predictive mean matching for continuous and ordinal 
variables and classification trees for nominal variables (Doove et al. 2014; 
Robitzsch et al. 2016) using the mice and miceadds packages in R (van 
Buuren and Groothuis-Oudshoorn 2011; R Core Team 2023; Robitzsch 

3. Binary gender values were imputed for five respondents who reported a diverse gender 
identity to allow including them in the analysis.
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and Grund 2023). 50 imputations are drawn after 20 iterations. Estimates 
are calculated with all 50 imputed datasets separately and subsequently 
pooled using Rubin’s rules (Rubin 1987). Details on imputation models 
can be found in table S4.

As a robustness check, we also estimate models without imputation, 
separately estimating (1) willingness to recruit (excluding Don’t Knows) 
and (2) the propensity of Don’t Knows. Results can be found in Appendix 
B, figures S1-S4 and table S3, with very similar outcomes to those with 
imputation (see also table S2 for a comparison of marginal distributions 
before and after imputation).

4. RESULTS
4.1 Univariate Analyses
Figure 1 displays respondents’ reported willingness to recruit. The first 
panel shows unweighted distribution of responses, while the second panel 
displays age-weighted responses to infer all online respondents. Because 
weighted and unweighted results are largely similar, we focus on the 
weighted numbers. Overall, 49.3 percent would definitely (23.1 percent) 
or probably (26.2 percent) be willing to recruit, 32.0 percent would 

Figure 1. Willingness of online respondents to recruit network members 
to participate in the German Social Cohesion Panel: distribution based on 
(1) the unweighted responses (n 5 1,812) and (2) responses weighted by 
inverse selection probability to infer to all online respondents. Seven 
respondents are excluded due to item nonresponse.
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definitely (8.5 percent) or probably (23.5 percent) be unwilling to recruit, 
and 18.7 percent answered “Don’t Know.”

Figure 2 shows the most important reasons among the 606 respondents 
who reported unwillingness to recruit. Again, the first panel shows 

Figure 2. Main reasons not to recruit network members to participate in 
the German Social Cohesion Panel survey: distribution based on (1) the 
unweighted responses (n 5 606) and (2) responses weighted by inverse 
selection probability to infer to all online respondents. The darker bars refer 
to the closed response options (n 5 606); the lighter bars refer to the coded open 
responses of respondents that indicated another reason for their unwillingness 
(n 5 100).
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unweighted and the second panel shows weighted responses. As before, 
we focus on the weighted numbers because both distributions are largely 
similar.

The most frequent reason is feeling uncomfortable inviting others (50.5 
percent), followed by “already helping the study enough” (20.6 percent) 
by participating. For only 10.2 percent, recruiting is too much effort, and 
3.6 percent do not understand the benefit of recruiting.

Fourteen and nine tenths percent indicated another reason for their 
unwillingness to recruit network members. Among these 100 respondents, 
42 elaborated substantively on their reason in an open response. A slight 
majority of them (24 respondents) anticipate that their attempts to recruit 
people from their network would not succeed, mostly suspecting all their 
acquaintances to be uninterested in participating. Similarly, another seven 
respondents report to not have any acquaintances they could possibly 
recruit. Four respondents also described data privacy, three felt uncapable 
to forward the invitation to their acquaintances, and another four 
respondents stated that they simply do not want to.

4.2 Multivariate Analyses
Figure 3 displays the results from the first proportional odds logistic 
regression model of willingness on sociodemographic strata. Furthermore, 
table 2 summarizes all regression model results, including a univariate 
null model without covariates (model 0).

Only a few variables show clear effects. Respondents with an immigra
tion background are more likely to be willing than those without an immi
gration background (significant at the 1 percent level). Additionally, 
younger respondents are more willing to recruit (significant at the 5 per
cent level). Furthermore, high education (versus low education) and being 

Figure 3. Model 1: proportional odds logistic regression of willingness to 
recruit on sociodemographic characteristics (n 5 1,819, McFadden 
R250.043, average prediction accuracy: 37.0 percent versus based on a null 
model: 31.2 percent). Pooled coefficients from m 5 50 imputations.
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Table 2. Results of Proportional Odds Logistic Regression Models of 
Willingness to Recruit (Models 0, 1, 2), Based on 50 Multiple Imputations

Model

Variable 0 1 2

Coef. SE Coef. SE Coef. SE

Marital status  
(ref: married)
Widowed 0.071 0.255
Single 0.279 0.157
Divorced 0.078 0.203

Immigration 
background

0.316� 0.139 0.313� 0.139

Gender (ref: male/ 
diverse)
Female 0.113 0.102

Employment (ref: 
full-time)
Part-time −0.212 0.152
None −0.220 0.129

Education (ref: low)
Medium −0.002 0.183
High 0.293 0.167

Age (ref: <35)
35–64 −0.533�� 0.157 −0.688�� 0.123
>65 −1.093�� 0.202 −1.454�� 0.137

Trust in science 0.023 0.026
Politically extreme 0.161�� 0.038
Network: trust 0.018 0.012
Network: social 

support
0.132 0.083

Network: active in 
organizations

0.024 0.049

Low income 0.180 0.164
Feeling lonely 0.054 0.053
Feeling anxious −0.026 0.050
Intercept

No, definitely not j
no, probably not

−1.946 0.080 −2.386 0.250 −1.481 0.455

No, probably not j
yes, probably

−0.289 0.055 −0.614 0.240 0.298 0.452

Yes, probably j yes,   
definitely

1.042 0.060 0.839 0.240 1.759 0.455

McFadden Pseudo R2 0 0.043 0.046
N 1,819 1,819 1,819

�¼ p< .05; �� ¼ p<.01.
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single (versus being married) seem associated with increased likelihood of 
willingness, but both coefficients fail to reach statistical significance.

Figure 4 shows the results from the second proportional odds logistic 
regression model, which keeps the sociodemographic variables age and 
immigration background and adds the theory-driven predictor variables. 
Only a few variables show effects clearly different from zero. Neither feel
ings of loneliness or anxiety, trust in science, nor the network characteris
tics show significant effects.

One variable stands out showing a clear effect: As anticipated, respond
ents who are more extreme on the political spectrum are more willing to 
recruit (significant at the 1 percent level). The expected effects of low 
income and support from the social network are apparent but insignifi
cant. Meanwhile, the age and immigration effects remain significant and 
largely stable in size.

Altogether, our analysis mostly confirms our expectation that the per
ceived benefits of recruiting network members increase willingness to 
recruit: immigration background and politically extreme opinions are linked 
to increased willingness. Meanwhile, the evidence for perceived costs is div
ided. On the one hand, older respondents are less willing to recruit. On the 
other hand, although some other effects appear to align with the expected 
direction, none are significant. Finally, education only fails narrowly to 
reach significance and may therefore warrant further research.

5. DISCUSSION
We investigated to what extent online survey respondents would be will
ing to recruit persons from their social networks to participate in the 

Figure 4. Model 2: proportional odds logistic regression of willingness to 
recruit on substantive predictor variables (n 5 1,819, McFadden R250.045, 
average prediction accuracy: 36.7 percent versus 31.2 percent in a null 
model). Pooled coefficients from m 5 50 imputations.

950                                                                                             Axenfeld et al. 

D
ow

nloaded from
 academ

ic.oup.com
/jssam

/article/14/4/939/8780356 by Staats-und U
niversitätsbibliothek Brem

en user on 21 Septem
ber 2026



survey, why some of them are not willing, and how willing respondents 
differ from unwilling respondents.

We find almost half of the respondents are willing to recruit new partic
ipants from their personal networks. Thus, seeds from the SCP might 
recruit many new survey participants. If willingness is similarly high 
among potential network recruits, recruitment may also continue through 
several referral chains, as is the intention of RDS. However, hypothetical 
willingness rates are usually significantly higher than actual consent rates 
(e.g., Couper and Singer 2013). Therefore, our results may be overly opti
mistic. Future research needs to explore actual recruitment consent and 
whether seeds who consent actually succeed in recruiting.

In terms of bias, networks of young people, immigrant communities, 
and political extremes (i.e., far-left and far-right) may be overrepresented. 
These populations indeed seem to associate participation with certain ben
efits. For special population surveys on such communities, our findings 
may be encouraging. For general population applications, though, correc
tive measures, like survey weights, may need to be considered.

The analysis reveals a large share of respondents (almost a fifth) to 
be undecided. Consequently, a considerable potential of respondent 
recruiters has yet to be realized. Developing strategies to adequately 
address the concerns of undecided and unwilling respondents and to 
motivate them to engage in RDS may be essential. In four cases, unwilling 
respondents openly expressed concerns about data privacy when sharing 
their personal networks. Perhaps more detailed information on data pro
tection and anonymization can encourage participation. Other respondents 
might dislike the idea of contacting people on behalf of the survey institute. 
In this case, respondents could be offered additional support, for example, 
pre-formulated invitation messages to potential recruits. Another open 
question is to what degree reluctant seeds consider costs for their recruits 
too high and if disclosing survey length would ease or intensify this con
cern. This likely depends on how panelists’ prior experiences with survey 
burden interact with the stated survey length in an RDS willingness ques
tion (see also Bergman and Brage 2008). Future research should investigate 
what aspects encourage undecided respondents to recruit others.

This study has limitations. First, it solely relies on SCP online respond
ents. The paper questionnaire did not include the RDS questions. As SCP 
panelists choose the survey mode themselves, the sample incorporates 
some self-selection. In particular, online respondents are on average 
younger than paper respondents. Since older respondents tend to be less 
willing, the average willingness among paper respondents may be some
what lower. Second, the exact amount of the incentive offered for recruit
ing peers was neither specified nor experimentally manipulated in the 
survey question. Consequently, respondents’ assumptions about the 
incentive may have influenced how they evaluated the costs and benefits 
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of recruiting others and thus, their willingness to recruit. Specifying a con
crete incentive amount could therefore lead to higher or lower rates of 
(hypothetical) cooperation, likely depending—at least in part—on the 
specified amount of the incentive. Third, despite imputation, some non
response bias might remain, especially if the Don’t Knows on willingness 
are missing not at random. This would occur, for example, if Don’t Knows 
represent an implicit rejection for respondents rather than a genuine 
response. Future research could therefore explore in more detail what 
Don’t Knows in this question mean substantively. Similarly, other surveys’ 
different levels of unit nonresponse may result in different sample compo
sition, which might yield a different willingness among respondents. 
Thus, future research may replicate this study in other surveys to examine 
whether willingness to recruit is constant between different surveys or 
shaped by survey context.

Moreover, future research needs to explicitly test RDS in online surveys 
to measure real behavior, and assess its actual performance, raising sev
eral follow-up research questions: How many seeds actually invite net
work members in practice, and how strongly does reported willingness 
predict recruitment behavior? How many new respondents are actually 
recruited per respondent willing to recruit? Are newly recruited respond
ents equally willing to recruit as the initial seeds? How does sample com
position change through the referral chains–especially regarding the 
factors that made a difference in this study, that is, age, immigration back
ground, and political attitudes?

SUPPLEMENTARY MATERIALS
Supplementary materials are available online at academic.oup.com/jssam.

DATA AVAILABILITY
The SCP W1–2 scientific use file (Groh-Samberg et al. 2026) is available 
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Social Cohesion (https://fgz-risc-data.de).
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