
 

 

Nonresponse bias in public leadership research: An empirical 

assessment 

Dominik Vogela* and Christian B. Jacobsenb 

aDepartment of Socioeconomics, University of Hamburg, Germany; bDepartment of 

Political Science, Aarhus University, Denmark 

* Dominik Vogel, University of Hamburg, Von-Melle-Park 9, 20146 Hamburg,  

dominik.vogel-2@uni-hamburg.de 

 

This is an Accepted Manuscript of an article published by Taylor & Francis in the 

International Public Management Journal on 2021-04-09, available online: 

https://www.tandfonline.com/10.1080/10967494.2021.1906803. 

https://www.tandfonline.com/10.1080/10967494.2021.1906803


 

 

NONRESPONSE BIAS IN PUBLIC LEADERSHIP RESEARCH: AN EMPIRICAL 

ASSESSMENT 

Self-reported measures of leadership are widely used in public management research, but 

nonresponse bias poses a threat to the validity of these data. Although this measurement problem 

is acknowledged, it has received limited empirical attention because nonresponse bias is 

inherently challenging to study. To address this issue, we examine nonresponse bias among public 

managers by analyzing multilevel surveys of managers and employees in which we can compare 

employee ratings of leadership for both responding and nonresponding managers. Using 16,531 

employee responses spread over six datasets from three countries, we find only limited evidence 

of nonresponse bias in managers’ self-reported leadership. Additional Bayesian analyses indicate 

that—overall—the data are indicative of the absence of substantial nonresponse bias. However, 

the results vary between datasets and call for more research on nonresponse bias in leadership 

research. 
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INTRODUCTION 

Information about public leadership is primarily collected through survey 

methods (Meier and O'Toole 2011; Knies, Jacobsen, and Tummers 2016). Surveys are 

useful for several reasons, including the ability to obtain information about variables that 

are difficult to observe directly, the consistency of measurement within and across 

studies, and the efficiency of gathering data on a large number of leaders or followers. 

However, in survey data, nonresponse is always an issue, and we know almost nothing 

about the representativeness of the collected data in leadership studies. Nonresponse is an 

important issue because selection bias in survey-based leadership studies can threaten the 

inferences made from such studies (Angrist and Pischke 2010; Kreuter, Muller, and 

Trappmann 2010). The literature on nonresponse in surveys has shown that factors such 

as interest in the survey topic and motivation can not only influence response rates 

(Armstrong and Overton 1977) but also lead to nonresponse bias. Thus, leaders who are 

motivated and interested in leadership may be more prone to respond to surveys, resulting 

in bias in survey-based leadership studies. However, we have scarce empirical knowledge 

on the existence and scope of such nonresponse bias in leadership studies – and public 

management in general.  

The literature on leadership in the public sector has focused on different types of 

leadership, such as transformational, transactional, and servant leadership, which have 

been measured through surveys administered to leaders and their subordinates (Jacobsen 

and Andersen 2015; Oberfield 2014; Schwarz et al. 2016). Recent studies have also 

suggested specific aspects of public leadership and developed survey instruments to 



 

 

obtain information about these leadership behaviors (Tummers and Knies 2016; Vogel, 

Reuber, and Vogel 2020). The aim of our study is not so much to focus on specific 

aspects of leadership but rather to investigate how self-reported measures of leadership, 

in general, can be affected by nonresponse bias. We expect that various aspects of 

leadership are related to survey response patterns because they reflect interest, 

motivation, and capability to exert leadership and, therefore, also to reply to surveys 

about leadership. 

Nonresponse bias has been investigated in the survey methodology literature 

(Groves 2006; Groves et al. 2002) but not specifically concerning leadership. Therefore, 

this study’s important contribution is to address the role of nonresponse and provide 

empirical insight into the magnitude and importance of nonresponse bias in leadership 

research. Furthermore, we suggest a method for studying nonresponse bias in leadership 

research that addresses differences between responding and nonresponding managers by 

looking at differences in their followers’ survey responses. 

To do so, we collected six multilevel datasets from three different countries that 

all consist of survey responses from both managers and their employees. These datasets 

from Denmark, Germany, and the Netherlands were collected from different areas of the 

public sector and cover both classical bureaucratic settings in cities and state agencies as 

well as frontline service organizations, such as schools, daycare centers, and welfare 

offices. In total, we analyze responses from 16,531 followers and 1,164 leaders. To 

preview our results, we find only limited indications of nonresponse bias. In some cases, 

responding managers are perceived by their followers as exerting more leadership than 



 

 

nonresponding leaders. And we also find some differences related to particular leadership 

strategies and areas. But because these findings come from very different samples, 

settings and measures, we remain cautious in drawing firm conclusions with regard to the 

extent of nonresponse bias generally in public leadership research. 

THE ISSUE OF NONRESPONSE BIAS IN SURVEYS 

Nonresponse is a potential threat in survey research, where data is usually 

generated based on voluntary respondent participation (Edwards et al. 2009). 

Nonresponse is considered important in organizational research, and studies generally 

have experienced declining response rates (see, e.g., Pedersen and Nielsen 2016; Bickart 

and Schmittlein 1999; de Leeuw and de Heer 2002), which is also to some extent 

explained by the switch from mail and telephone surveys to online surveys (Manfreda et 

al. 2008). Still, the attainment of high response rates (low levels of nonresponse) is 

considered an essential aspect of survey quality (Pedersen and Nielsen 2016) because, 

ceteris paribus, low nonresponse increases the generalizability of the results. However, 

nonresponse is not necessarily a problem if respondents are similar to nonrespondents, in 

which case it becomes only an issue of statistical power (sample size). However, if 

nonrespondents and respondents differ on aspects related to the study’s questions, 

nonresponse can produce bias in the study’s findings.  

 



 

 

Nonresponse bias has been defined as the magnitude of the difference in the 

answers by responders and nonresponders multiplied by the proportion of nonrespondents 

(Lambert and Harrington 1990, 5): 

𝑁𝑜𝑛𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑏𝑖𝑎𝑠 =  

𝑁𝑜𝑛𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑟𝑎𝑡𝑒 × (𝑅𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒 − 𝑁𝑜𝑛𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒) 

 

According to this view, the level of nonresponse in a survey is important because 

it reduces nonresponse bias, but having a representative set of respondents is an even 

more important driver for avoiding nonresponse bias. An obvious challenge to assessing 

the level of nonresponse bias is that only the response rate (the level of nonresponse) and 

the respondent estimates are observable, whereas the nonrespondent estimate is almost 

always unobservable. Nonresponse bias is problematic because it is a special case of 

selection bias, which challenges the potential for drawing inferences from empirical 

studies (Angrist and Pischke 2014). Thus, if a study based on a given sample is hampered 

by nonresponse bias, we cannot trust that the results are representative of the whole 

population. Hence, nonresponse can cause several problems, such as reduced 

generalizability of the research findings, bias in sample estimates, and loss of information 

(e.g. Adigüzel and Wedel 2008). 

What can cause nonrespondents to differ from respondents? Early studies on 

nonresponse bias have shown that factors such as interest and motivation increase 

response rates (Armstrong and Overton 1977) but that these factors are at the same time 

drivers of nonresponse bias. More specifically, the leverage-salience theory revolves 



 

 

around the argument that the propensity to participate in surveys varies between 

individual respondents and depends on the presentational content of the survey request 

(Groves, Singer, and Corning 2000). Various aspects of the presentational content, such 

as the topic, the layout, or the length of the survey, will appeal differently to potential 

respondents, affecting the response pattern. The leverage-salience theory is a general 

framework that can provide a better understanding of how leverage matters for response 

patterns. For example, Lahaut et al. (2002) have shown how both non-drinkers and heavy 

alcohol users are less likely to participate in surveys about alcohol consumption, biasing 

results. In a meta-analysis on nonresponse rates and nonresponse bias, Groves and 

Peytcheva (2008) conclude that design features and characteristics of the sample can be 

predictors of nonresponse bias. Respondents may also differ from nonrespondents based 

not on will (interest and motivation) but based on ability. Thus, if some respondents have 

abilities that allow them to plan and organize their (work) life better than others, it might 

be easier for them to find the time to respond to a survey.  

Naturally, these insights from the literature on nonresponse are important for a 

general perspective. But concerning public management research, they also shed light on 

an often neglected question: How representative are respondents in leadership surveys in 

relation to the general population of managers? We will now discuss how nonresponse 

bias may develop in leadership studies. 



 

 

LEADERSHIP AND NONRESPONSE BIAS 

Leadership in public organizations has become a widely studied topic in the 

public management literature over the past decades (Vogel and Masal 2015; Van Wart 

2013). Although leadership has traditionally been regarded as less important in public 

organizations (Rainey 2014), more recent studies have linked leadership with several 

desirable outcomes such as public service motivation (Park and Rainey 2008; Wright, 

Moynihan, and Pandey 2012), performance information use (Kroll and Vogel 2014), 

work quality (Oberfield 2012), and ultimately performance (Bellé 2014; Jacobsen and 

Andersen 2015; Jacobsen et al. 2021). Furthermore, the interest in leadership as a 

research topic seems to rise (Knies, Jacobsen, and Tummers 2016).  

Leadership studies also face several challenges regarding data collection. To begin 

with, surveying subordinates about their supervisor’s leadership behavior requires a 

mechanism to match follower responses to the responses of their supervisors (Vogel 

2018). Additionally, subordinates might have different interest in and motivation to 

participate in such surveys, raising the issue of nonresponse bias. Furthermore, the same 

nonresponse issues arise when asking leaders to self-assess their own leadership behavior. 

Such self-assessments also tend to be flawed because people have difficulties assessing 

their own behavior (Vogel and Kroll 2019; Jacobsen and Andersen 2015; Fleenor et al. 

2010). Hence, leadership researchers avoid self-assessments. However, they often must 

rely on other information provided by leaders, such as supervisor-assessed performance 

(e.g., Potipiroon and Faerman 2016; Wright, Hassan, and Christensen 2017) or self-

assessments of leaders’ attitudes, values, or beliefs (e.g., Jensen, Andersen, and Jacobsen 



 

 

2019). Although such measures are very important and increasingly used by scholars, 

they also depend on leaders’ willingness to allocate time to replying to a questionnaire, 

raising the issue of nonresponse bias.  

Therefore, nonresponse bias is a concern in leadership studies regardless of 

whether it stems from the response patterns of subordinates or leaders. In this article, we 

focus on potential nonresponse bias in surveys of leaders. We do so because of the 

importance leaders’ self-reports, as noted earlier, and because a number of prior 

leadership studies offer the opportunity to compare information on responding leaders 

with those of nonresponding leaders. Specifically, studies that include surveys of both 

leaders and subordinates allow leaders’ self-reports to be compared with the reporting of 

leadership behavior by subordinates. This gives us the rare opportunity to learn 

something about the differences between responding and nonresponding leaders in 

surveys. 

The literature on leadership in public organizations already covers a wide 

understanding of leadership (Van Wart 2013), but two broadly studied leadership 

strategies are transformational and transactional leadership (Knies, Jacobsen, and 

Tummers 2016). Transformational and transactional leadership are both described as 

goal-oriented strategies, but they differ in terms of underlying logic and approaches (Bass 

1985; Jensen et al. 2019). Thus, transformational leaders seek to develop, share and 

sustain a vision that encourages employees to transcend their self-interest and achieve 

organizational goals. In contrast, transactional leaders use contingent rewards and 



 

 

sanctions to direct employee self-interest toward achieving organizational goals 

(Jacobsen and Andersen 2015, 832).  

Recent developments in public sector leadership research have led to the study of 

additional leadership approaches. One approach adopted from private sector research is 

servant leadership. Servant leaders enable their followers by putting their followers’ 

needs at the center of their work and seeing themselves as a servant of their followers 

(van Dierendonck 2011). They “strive selflessly to assist others before themselves and 

encourage their followers to do the same” (Schwarz et al. 2016, 1025). Another 

leadership approach adapted from private sector research is authentic leadership. The 

approach emphasizes that a leader should be “true to him/herself” and “confident, 

hopeful, optimistic, resilient, moral/ethical, future-oriented, and gives priority to 

developing associates to be leaders” (Luthans and Avolio 2003, 243). The approach is 

commonly conceptualized as a four-dimensional construct, with the dimensions of self-

awareness, relational transparency, balanced processing, and internalized moral 

perspective (Neider and Schriesheim 2011). 

In contrast to leadership approaches adopted from private sector research, 

Tummers and Knies (2016) developed the public leadership construct as a specific 

leadership approach for the public sector. It focuses on the aspects of leadership that are 

specifically public (Vogel and Masal 2015) and specifies four distinct roles of public 

leaders: accountability leadership, rule-following leadership, political loyalty leadership, 

and network governance leadership. Tummers and Knies (2016) show that these roles are 



 

 

positively correlated with leadership effectiveness as well as followers’ organizational 

commitment, work engagement, organizational citizenship behavior, and job satisfaction.  

We expect that the measurement of all these leadership approaches may be 

susceptible to nonresponse bias. In particular, leaders with the will and ability to exert 

leadership are also likely to be associated with a higher propensity to respond to surveys 

about leadership and organizational affairs. Active leaders have in common that they care 

for their organizations, which might also include the willingness to participate in surveys 

that are also intended to learn about and improve their organizations. Therefore, we 

hypothesize that responding and nonresponding leaders will be evaluated differently by 

their followers as follows: 

 

H1: Employees of responding leaders will report higher values of 

leadership behavior than employees of nonresponding leaders. 

RESEARCH DESIGN AND DATA 

This article aims at a broad assessment of potential differences between 

responding and nonresponding leaders in the public sector. Accordingly, we identified 

published research that uses matched data of leaders and their followers (Vogel 2018) and 

asked the authors to share their data. In addition, we published a call for datasets in three 

public administration mailing lists (International Public Management Network, Public 

and Nonprofit Division of the Academy of Management, Experimental and Behavioral 

Public Administration). In this way, we were able to obtain six datasets suitable for our 



 

 

analysis and, in the process, demonstrate the potential of collaboration among public 

administration researchers and the opportunities that come with open science practices 

(Perry 2017; Nosek et al. 2015). We thank Stephan Dorsman, Artur Reuber, Bram Steijn, 

Joris Van der Voet, and Rick Vogel, for sharing their data. 

The datasets used in the analyses are summarized in table 1. They include 

responses from 16,531 followers and 1,164 leaders, originate from three different 

countries, and provide data on five different leadership approaches. Leader response rates 

varied from 42.2 % to 97.2 %. 

These data offer the opportunity to compare followers’ assessments of leaders 

who did respond in the survey with the assessments of leaders who did not respond. In 

this way, we have the rare opportunity to compare the leadership approaches of 

responding and nonresponding leaders and assess whether they differ significantly. Any 

observed difference in the assessment of responding and nonresponding leaders provides 

an indicator of nonresponse bias. 

 

 

 

 

 

 

 

 



 

 

Table 1: Analyzed datasets 

 

Surveyed 

organizations 

Country Followers 

(response 

rate) 

Leaders 

(response 

rate) 

Leadership 

approaches 

Reference 

127 high 

schools 

Denmark 4,255 teachers  

(32.6 %) 

99 principals 

(67.3 %) 

Transformational, 

Transactional 

(rewarding, 

sanctioning)  

Jacobsen and 

Andersen 

2015 

2 state 

agencies,  

1 county 

Germany 471 public 

servants  

(34.5 %) 

64 street-level 

managers 

(57.1 %) 

Transformational Vogel and 

Kroll 2019 

Primary and 

secondary 

schools, 

daycare 

centers, tax 

offices 

Denmark 6,365 

employees 

(45.6 %) 

375 managers 

(97.2 %) 

Transformational, 

Transactional 

(nonpecuniary 

rewards, 

pecuniary 

rewards, 

sanctions) 

Nielsen, Boye, 

and Holten 

2019 

146 local 

welfare teams 

Netherlands 1,358 welfare 

professionals 

(53.2 %) 

146 team 

leaders 

(92.4 %) 

Transformational Van der Voet 

and Steijn 

2020 

7 city district 

offices 

Germany 2,274 public 

servants 

(30.4 %) 

368 managers 

(42.2 %) 

Public leadership, 

Authentic 

leadership 

Vogel, Reuber, 

and Vogel 

2020 

Employee 

Insurance 

Agency 

Netherlands 1,808 public 

servants 

(31.0 %) 

112 managers 

(46.7 %) 

Servant 

leadership, public 

leadership (rule-

following 

leadership) 

Dorsman 2017 

Note: Samples sizes and response rates are based on the observations that could be used for the 

analysis. 

 

 

One challenge in using this kind of strategy to assess nonresponse bias in surveys 

of leaders is that, of course, there is also nonresponse in the matched survey of followers. 

Table 1 shows that the degree of nonresponse by followers in our data sets varies between 

50.9 % and 69.6 %. For four datasets, we were able to directly compare the rate of 

follower nonresponse for both responding and nonresponding leaders. Table 2 



 

 

summarizes the results and shows that the difference is quite small for three datasets but 

more substantial for the remaining one. 

 

Table 2: Followers’ response rates separated by the response status of the supervisor 

Dataset Responding  

supervisor 

Non-responding 

supervisor 

Danish high schools 43.8% 41.4% 

Dutch unemployment agency 34.4% 35.6% 

Danish schools, daycare 

centers, and tax offices 

45.7% 42.3% 

German city district offices 34.2% 27.8% 

 

One might argue that follower nonresponse can lead to nonresponse bias in the 

subsequent analyses of leader nonresponse. However, this would only be the case if 

nonresponding followers of responding leaders differ from those of nonresponding 

leaders. To test if this is the case, we compared the two groups with regard to age, gender, 

and (where available) education of the followers. Of the 13 tested differences on these 

variables, only two yielded significant results. For the German state agencies and the 

Dutch unemployment agency, followers differed significantly in their age. Although such 

demographics provide only a limited view on potential differences between responding 

and nonresponding followers, they are the best gauge we have at hand to probe this issue. 

Still, these results are encouraging in that they do not indicate the likelihood of much 

nonresponse bias in the surveys of followers. In addition, it is reasonable to assume that 

the factors and motivations driving nonresponse among followers may well be different 

from (and thus somewhat independent of) the factors and motivations driving leader 

nonresponse.  If so, any nonresponse bias in the survey of followers would not likely 



 

 

influence the assessment of nonresponse bias in the survey of leaders. However, such 

confounding remains a possibility that we will consider and return to in our interpretation 

of results. 

MEASUREMENT 

The datasets reflect the diverse perspectives that can be taken to study leadership, 

its antecedents, and its effects and therefore includes various leadership approaches like 

transformational, transactional, public, servant, and authentic leadership. It also reflects 

the different measures used to assess the same leadership concept. Appendix A lists all 

operationalizations used in each dataset in detail. Transformational leadership, for 

example, is measured by items developed by Podsakoff, MacKenzie, and Bommer 

(1996), the Federal Employee Viewpoint Survey team (Trottier, Van Wart, and Wang 

2008), Wright, Moynihan, and Pandey (2012), and Jensen et al. (2019). This might be 

seen as a limitation of our analyses, but we would argue that this mix of measures in 

realistically reflects the variety of different approaches to leadership in the public 

management literature.  

ANALYTICAL PROCEDURE 

Given that the data are clustered into organizations or teams, we use hierarchical 

linear modeling instead of ordinary least squares regression or t-tests to assess whether 

followers perceive responding managers to exert more leadership. Ignoring the clustered 



 

 

structure of the data would result in estimations overweighting bigger organizations or 

teams because every response is treated independently. Therefore, we use a random 

intercept model (Garson 2013) with the followers’ assessment of the respective leadership 

behavior as the dependent variables and a dummy indicating if the leader responded as 

the only independent variable. If the dummy’s coefficient is significantly different from 

zero, we can infer that followers of a responding manager report different leadership 

behavior than followers of a nonresponding manager. In order to make the results 

comparable between the different datasets, we standardized the dependent variable (i.e., 

leadership behavior). 

In this context, it is important to note that an insignificant finding does not 

indicate that there is no difference between responding and nonresponding managers, i.e., 

the data does not necessarily support the null hypothesis (Lakens et al. 2020). Rather, null 

hypothesis significance testing (NHST) with p values indicates how likely such an effect 

(or a more extreme one) is if the null hypothesis is true (Wasserstein and Lazar 2016). 

Thus, an insignificant p value does not mean that the null hypothesis of no difference is 

true. It is possible that the true difference is zero, of course, but it could also be the case 

that the study does not have enough power to detect the true effect.  

Therefore, it is necessary to use alternative statistical procedures to test if the null 

hypothesis is supported by the data, i.e., to differentiate between data that support the null 

hypothesis and data that neither support the null hypothesis nor the alternative hypothesis 

of a non-zero effect (Harms and Lakens 2018). To do so, we use two approaches that are 

based on Bayesian statistics (see Kruschke and Liddell 2018a and Gill and Witko 2013 



 

 

for a primer on Bayesian statistics): Bayes factors (Wagenmakers et al. 2010) and the so-

called region of practical equivalence (ROPE) (Kruschke and Liddell 2018b). 

Bayesian statistics are based on three elements: A model of the probability of data 

before the data is collected (the so-called prior), a likelihood function to calculate a 

posterior distribution based on the data, and the posterior after the data is collected. The 

posterior is “our belief about different parameter values […] after having seen the data” 

(Harms and Lakens 2018, 386). The posterior, therefore, expresses how likely certain 

values are, given the data. In our case, the parameter of interest is the difference in 

reported leadership behavior between responding and nonresponding leaders. The prior 

describes how likely we believe different values of this parameter to be before we 

conducted our analyses. We used a normal distribution with a mean of zero and a 

standard deviation of one—a so-called generic weakly informative prior (Stan 

Development Team 2019)— to describe this prior belief. The posterior describes our 

beliefs of the probability of certain values after we updated the prior with our data.  

Using the prior and posterior distribution of our parameter of interest, we can 

calculate how much more or less likely a null effect is than a non-zero effect when we 

consider the collected data. This ratio is called the Bayes factor (BF). A Bayes factor can 

be expressed in favor of the null effect (BF01) or a non-zero effect (BF10). A BF01 of 5.0 

means that a null effect is five times more likely given the data we collected than a non-

zero effect. This way, the Bayes factor expresses how our beliefs changed after we 

analyzed the data and allows us to judge whether the data allow for a conclusion of the 



 

 

absence of a difference between responding and nonresponding managers (Harms and 

Lakens 2018). 

An alternative approach is used for the region of practical equivalence (ROPE). 

For the ROPE, the distribution of parameter values in the posterior distribution is 

described by a Highest Density Interval (HDI). A 90 % HDI specifies an interval that 

contains 90 % of the values of a distribution. The values within the 90 % HDI are the 

90 % most credible values of the distribution. The ROPE procedure compares this HDI 

with a pre-specified region of practical equivalence, which is an interval researchers 

perceive to be so small that it is essentially equivalent to zero. In our case, we decided 

that differences between responding and nonresponding managers that are smaller than 

0.2 standard deviations of the leadership behavior of interest are too small to take into 

consideration. This decision is based on common perceptions that standardized mean 

differences (i.e., Cohen’s d) are small if they are 0.2 or more (Cohen 1988). Comparing 

the HDI with the ROPE, we can report what proportion of credible values lies inside the 

region of practical equivalence. If all credible values fall inside the ROPE, the parameter 

of interest is practically not distinguishable from zero. 

The following analyses are conducted using R version 4.0.2 (R Core Team 2020) 

with the nlme package (Jose Pinheiro et al. 2018) for estimating the multilevel regression 

models, the brms package (Bürkner 2017) for estimating the Bayesian models, the 

bayestestR package (Makowski, Ben-Shachar, and Lüdecke 2019) for conducting the 

ROPE procedure, and the metaphor package (Viechtbauer 2010) for estimating an 

internal meta-analysis.  



 

 

Table 3: Descriptive statistics 

Variable n Mean St. Dev. Min Max 

Danish high schools      

Transformational Leadership 4,255 2.999 1.002 1.000 5.000 

Rewarding Leadership 4,255 2.479 1.028 1.000 5.000 

Sanctioning Leadership 4,255 2.349 0.937 1.000 5.000 

Principal response (1 = yes) 4,255 0.646 0.480 0 1 

German state agencies 

Transformational Leadership 471 2.802 1.038 1.000 5.000 

Manager response (1 = yes) 471 0.466 0.501 0 1 

Danish schools, daycare centers, and tax offices 

Transformational Leadership 6,365 3.805 0.869 1.000 5.000 

Nonpecuniary rewards 6,365 3.502 1.068 1.000 5.000 

Pecuniary rewards 6,365 2.523 0.942 1.000 5.000 

Sanctioning Leadership 6,365 2.897 0.834 1.000 5.000 

Manager response (1 = yes) 6,365 0.971 0.168 0 1 

Dutch local welfare teams 

Transformational Leadership 1,358 3.672 0.845 1.000 5.000 

Manager response (1 = yes) 1,358 0.939 0.239 0 1 

German city district offices 

Public Leadership 2,274 3.355 0.742 1.000 5.000 

Authentic Leadership 2,274 3.384 0.855 1.000 5.000 

Manager response (1 = yes) 2,274 0.458 0.499 0 1 

Dutch unemployment insurance agency 

Servant leadership 1,602 5.073 0.870 1.821 7.000 

Rule-following leadership 1,602 4.925 1.401 1.000 7.000 

Manager response (1 = yes) 1,602 0.404 0.492 0 1 

 

  



 

 

RESULTS 

Table 3 gives an overview of the descriptive statistics of all variables in the 

datasets. 

In the next step, we look at the differences in leadership behavior between 

responding and nonresponding managers. Table 4 summarizes the results of 14 

hierarchical linear models testing group differences. Appendix B gives detailed results of 

all estimated models.  

Overall, the random-intercept multilevel models revealed only one statistically 

significant difference between responding and nonresponding managers. In the dataset 

collected from employees of six German city district offices, subordinates of responding 

managers report 0.127 standard deviations higher values of public leadership than their 

colleagues working for a nonresponding manager. This corresponds to a difference of 

0.094 points on a five-point Likert scale (p = .020). The other effects range from -0.278 

(transformational leadership in the Danish schools, daycare centers, and tax offices 

dataset) to 0.229 (transformational leadership in the German state agencies dataset) 

standard deviations, although both of them are not statistically significant.  

Because of the insignificant results, we need to clarify if the data supports the 

notion that responding and nonresponding public managers’ leadership behavior is 

assessed equally by their followers or if additional data is necessary. To answer this 

question, we first look at the Bayes factors. All of them are greater than one, indicating 

that the data is more in favor of a null effect than a non-zero effect. However, the Bayes 

factors differ in how strongly they favor the null effect. The values range from about 1.4 



 

 

(public leadership in the German city district offices dataset) to 15.8 times more likely 

(rewarding leadership in the Danish high schools dataset). Conventionally, Bayes factors 

between one and three are considered anecdotal evidence, between three and ten as 

moderate evidence, and above ten as strong evidence (Wagenmakers et al. 2018). In Table 

4, there are four Bayes factors between 1 and 3 (anecdotal evidence), five between 3 and 

10 (moderate evidence), and four above 10 (strong evidence). Overall, the evidence for 

the absence of differences in leadership assessment between responding and 

nonresponding managers seems moderate. 

As an additional approach to assess whether the data allow us to conclude that there is no 

difference between responding and nonresponding managers, we look at the region of 

practical equivalence. The values in the last column of Table 4 indicate what proportion 

of the 90 % highest density interval (HDI) lays within a range of -0.2 to 0.2 (i.e., the 

region of practical equivalence; ROPE). We can see that these values vary between 32% 

and 100%. For five effects, the full HDI falls within the ROPE. Overall, the ROPE 

approach also supports the notion that responding and nonresponding managers are, in 

practical terms, not evaluated differently. 

In order to summarize our results, we conducted an internal meta-analysis (Maner 

2014) to estimate an overall effect size of the difference between responding and 

nonresponding managers. The meta-analysis uses a mixed-effects model that takes into 

account that the effects are clustered in datasets. The results are displayed in Figure 1. 

The model estimates an overall effect size of 0.054 standard deviations which is not 

significantly different from zero (p = .057, 95 % CI = -0.002, 0.109). Using the weights 



 

 

determined by the meta-analytical model, we can calculate an overall Bayes factor of 

7.422 in favor of a null effect. As noted earlier, this indicates moderate evidence of no 

difference. 

 

Table 4: Standardized differences between responding and nonresponding leaders 

Study Leadership approach 
Coefficient 

(SE) 
BF01 ROPE 

Danish high schools Transformational 

Leadership 

0.142 (0.079) 2.562 80.14 % 

 Rewarding Leadership 0.005 (0.063) 15.772 100.00 % 

 Sanctioning 

Leadership 

-0.044 (0.074) 11.312 100.00 % 

German state agencies Transformational 

Leadership 

0.229 (0.130) 1.689 41.13 % 

Danish schools, daycare 

centers, and tax offices 

Transformational 

Leadership 

-0.278 (0.176) 1.786 32.28 % 

 Nonpecuniary rewards -0.143 (0.170) 4.266 66.10 % 

 Pecuniary rewards 0.133 (0.163) 4.509 69.19 % 

 Sanctioning 

Leadership 

0.155 (0.137) 3.972 64.99 % 

Dutch local welfare teams Transformational 

Leadership 

-0.056 (0.177) 5.567 81.62 % 

German city district offices Public Leadership 0.127 (0.054)* 1.365 96.51 % 

 Authentic Leadership 0.099 (0.056) 3.942 100.00 % 

Dutch unemployment  Servant leadership -0.016 (0.072) 13.331 100.00 % 

insurance agency Rule-following 

leadership 

0.037 (0.072) 12.276 100.00 % 

Notes: Coefficient = Coefficients of hierarchical linear models with restricted maximum 

likelihood estimator; SE = Standard errors; BF01 = Bayes Factor of a point-null 

hypothesis against the estimated model using the Savage-Dickey density ratio method; 

ROPE = Region of practical equivalence (proportion of values within the 90 % highest 

density interval of the posterior distribution within the region of practical equivalence (-

0.2 to 0.2); * p < 0.05, ** p < 0.01 

 

 



 

 

 

Figure 1: Results of mixed-effects meta-analysis using restricted maximum likelihood 

estimation and taking clustering in datasets into account. Each row represents the 

estimation of the standardized difference between responding and nonresponding 

managers. Squares represent the estimated standardized difference; bars represent 95 % 

confidence intervals of the estimated difference. Last row reports the estimation of the 

meta-analytical effect sizes 

 

DISCUSSION 

Nonresponse is rarely investigated across research areas because of the difficulty 

of obtaining data on nonrespondents. For public leadership and public management 

research, moreover, it should be a concern to assess whether samples are representative of 

the larger population of public managers they are drawn from. Indeed, many studies of 

leadership in public management depend on information gathered from surveys of 



 

 

leaders. But if respondents differ from nonrespondents in their leadership behavior as 

well as the outcomes under investigation, the results of such studies are likely to be 

biased. Our investigation has shown that nonresponse bias can be identified in at least 

one of six datasets, which allowed the comparison of surveys of both leaders and 

followers. However, additional analyses indicate that, overall, the extent of nonresponse 

bias in the assessed datasets is indistinguishable from a null effect. Still, the degree of 

certainty with which we can reject a nonresponse bias differs between datasets and is 

overall only moderate. In addition, nonresponse in the survey of followers may confound 

the analysis of nonresponse bias in the survey of leaders. Hence, although our results 

suggest only limited nonresponse bias in leadership surveys in public management 

research, they do not imply that researchers should be unconcerned about the problem.  

Importantly, our study represents a broad sample of leadership constructs, 

countries, and organizations studied in public management research. The datasets also 

vary in leaders’ response rate. Although we deliberately sought such a broad perspective, 

this does make it somewhat difficult to assess what specifically might drive different 

degrees of potential nonresponse bias. However, we do not see a clear pattern of how 

leaders’ response rate influence measures of leadership behavior. For example, based on 

our results, it cannot be stated that higher response rates lead to lower differences 

between respondents’ and nonrespondents’ answers. Additional research is needed to test 

if certain cultures, leadership approaches, or public service settings are more prone to 

nonresponse bias. The results of our study call for more attention to the causal inferences 

drawn from studies that involve some sort of measures obtained from leaders (e.g., self-



 

 

assessments of leadership, attitudes, or supervisor-provided follower information such as 

performance). 

What can researchers and practitioners learn from these results? First, this study 

underlines that researchers should be careful when using measures that are obtained from 

leaders. Although nonresponse bias seems not to be a widespread issue, it cannot be 

entirely dismissed. Second, researchers should assess potential nonresponse bias in their 

own data. Hence, because responding and nonresponding managers might differ in some 

aspects of leadership, we would caution against organizing data collection in a two-step 

procedure where follower data is only collected for those organizations or units where the 

manager already participated. This procedure leaves researchers with potentially flawed 

data, importantly, and no opportunity to check for nonresponse bias. 

In addition, our study clearly confirms methodological knowledge that is well 

known to all researchers and practitioners but often ignored: nonresponse matters, and we 

should put in as much effort as possible to avoid it (Bethlehem, Cobben, and Schouten 

2011). What can researchers do to avoid nonresponse bias? Based on our results, we can 

provide a few answers. Besides the obvious measures like reminding nonresponding 

participants of the study, ensure anonymity, and gain top management support, survey 

construction is a point to consider. On the one hand, many leaders are interested in 

leadership, and response rates may be increased through clear communication of the 

content to potential respondents. Despite our finding of limited bias, this is helpful since 

nonresponse bias is the difference between responding and nonresponding participants 

multiplied by the nonresponse rate. Hence, it is still true that the impact of nonresponse 



 

 

bias is ceteris paribus the smaller, the higher the response rate is. However, everything 

may not be equal because the same interest mechanism can appeal to some leaders more 

than others. If interested responders also exert more leadership, communicating too much 

about content may increase nonresponse bias. Studies have also attempted to lure 

respondents into providing answers through incentive schemes (e.g., Pedersen and 

Nielsen 2016), but if this appeals to more extrinsically motivated leaders, the increased 

response rate may incur the cost of nonresponse bias. We still have very little knowledge 

about these effects, so future studies should look into these important questions.  

We must also note some limitations of our study. First, we have based our 

research on only six datasets containing data on only some aspects of leadership. 

Although this brings the knowledge on nonresponse bias forward in the field of public 

management, it represents just the beginning of an important research agenda on 

nonresponse bias that should be extended to other leadership strategies, types of 

respondents, public service areas, and countries. We presume other researchers might 

have data comparable to the ones we used here, with surveys of both leaders and 

followers. We encourage such researchers to report results on differences between 

responding and nonresponding leaders, as well as the effects of nonresponse on important 

outcomes. Furthermore, it would be extremely useful if future studies move beyond just 

reporting response rates to investigating methods to limit nonresponse bias. Second, our 

leadership measures are based on employee-rated leadership and, just like opening one 

Russian Matryoshka doll leads to the next doll, we also need to consider the potential 

nonresponse bias in employee surveys. We tried to rule out the possibility that follower 



 

 

nonresponse bias was a serious issue in our data, but the tools available to us – although 

providing encouraging results – offer only limited evidence for the absence of follower 

nonresponse bias. Third, one of the analyzed datasets – the Danish schools, daycare 

centers, and tax offices data – includes only those leaders who initially signed up to 

participate in a larger research project. This might affect survey results about their 

behavior as well as the behavior of their followers. We tried to limit this impact by using 

the second wave of the survey, but there might still be an effect. However, we do not see 

stark contrasts to the other datasets analyzed. 

This article provides a unique view into potential nonresponse bias in leadership 

research. It finds only limited evidence for nonresponse bias in leadership research, at 

least with regard to the self-reported behavior of leaders. Although this is an encouraging 

finding for leadership researchers, we urge researchers to not ignore (potential) 

nonresponse bias and realize that multisource data also provides multiple sources for 

nonresponse bias. 
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APPENDIX A: OPERATIONALIZATIONS 

A.1 Danish high schools 

Construct Operationalization 

Transformational 

leadership  

(Podsakoff, MacKenzie, 

and Bommer 1996; 

Trottier, Van Wart, and 

Wang 2008; Wright, 

Moynihan, and Pandey 

2012) (α = .92) 

As a leader, my principal …  

… provides a compelling vision of the organization’s future 

… articulates and generates enthusiasm for a shared vision and 

mission. 

… facilitates acceptance of common goals for the school. 

… say(s) things that make employees proud to be part of the 

organization. 

Contingent rewards  

(Trottier, Van Wart, and 

Wang 2008; Hartog, van 

Muijen, and Koopman 

1997) (α = .85) 

As a leader, my principal …  

… reward his employees’ performance (e.g. through wage 

supplements) when they live up to expectations 

… rewards his employees dependent on how well they perform their 

jobs 

Sanctioning leadership  

(Trottier, Van Wart, and 

Wang 2008; Hartog, van 

Muijen, and Koopman 

1997) (α = .55) 

As a leader, my principal … 

… focuses on irregularities, mistakes, exceptions and deviations from 

what is expected of me. 

… dismisses teachers, if they do not perform satisfactorily over an 

extended period. 

 

  



 

 

A.2. German state agencies 

Construct Operationalization 

Transformational 

leadership  

(Wright, Moynihan, and 

Pandey 2012) (α = .88) 

My supervisor … 

… clearly articulates his/her vision of the future 

… leads by setting a good example 

… challenges me to think about old problems in new ways 

… says things that make employees proud to be part of the 

organization 

… has a clear sense of where our organization should be in five years 

 

  



 

 

A.3 Danish schools, daycare centers, and tax offices 

Construct Operationalization 

Transformational 

leadership (Jensen et al. 

2019) (α = .89) 

 

My leader …  

… concretizes a clear vision for the [ORGANIZATION’S] future. 

… seeks to make employees accept common goals for the 

[ORGANIZATION]. 

…strives to get the [ORGANIZATION’S] employees to work 

together in the direction of the vision. 

… strives to clarify for the employees how they can contribute to 

achieving the [ORGANIZATION’S] goals. 

Transactional leadership: 

Nonpecuniary rewards 

(Jensen et al. 2019) (α = 

.94) 

My leader …  

… gives individual employees positive feedback when they 

perform well. 

… actively shows his or her appreciation of employees who do 

their jobs better than expected. 

… personally compliments employees when they do outstanding 

work. 

Transactional leadership: 

Pecuniary rewards 

(Jensen et al. 2019) (α = 

.88) 

My leader … 

… rewards the employees’ performance when they live up to his or 

her requirements 

… rewards the employees’ dependent on how well they perform 

their jobs. 

… points out what employees will receive if they do what is 

required. 

Transactional leadership: 

Sanctioning leadership 

(Jensen et al. 2019) (α = 

.88) 

My leader … 

… gives negative consequences to the employees if they perform 

worse than their colleagues. 

… makes sure that it has consequences for the employees if they do 

not consistently perform as required. 

… gives negative consequences to employees if they do not 

perform as he or she requires. 

 

 



 

 

A.4 Dutch local welfare teams 

Construct Operationalization 

Transformational 

leadership  

(Podsakoff, MacKenzie, 

and Bommer 1996; 

Trottier, Van Wart, and 

Wang 2008; Wright, 

Moynihan, and Pandey 

2012) (α = .91) 

As a leader, my principal …  

… provides a compelling vision of the organization’s future 

… articulates and generates enthusiasm for a shared vision and 

mission. 

… facilitates acceptance of common goals for the school. 

… say(s) things that make employees proud to be part of the 

organization. 

 

 

A.5 German city district offices 

Construct Operationalization 

Public leadership 

(Tummers and Knies 

2016) (α = .94) 

My leader …  

… encourages me and my colleagues to explain our actions to various 

stakeholders. 

… encourages us to inform stakeholders of our way of working. 

… provides us with the possibility to explain our behavior to 

stakeholders. 

…emphasizes that it is important that we answer questions from 

clients 

… strives to ensure that we openly and honestly share the actions of 

our organizational unit with others. 

… encourages us to explain to stakeholders why certain decisions 

were taken. 

… emphasizes to me and my colleagues that it is important to follow 

the law. 

… gives me and my colleagues the means to properly follow 

governmental rules and regulations. 

… emphasizes that my colleagues and I should carry out government 

policies properly. 

… ensures that we accurately follow the rules and procedures. 



 

 

… encourages me and my colleagues to support political decisions, 

even when other stakeholders confront us with it. 

… encourages me and my colleagues not to jeopardize the 

relationship with political heads, even if that entails risks. 

… encourages me and my colleagues to implement political decisions, 

even if that means undertaking additional responsibilities. 

… encourages me and my colleagues to defend political choices, even 

if we see shortcomings. 

… encourages me and my colleagues to support political decisions, 

even when we see downsides. 

… encourages me and my colleagues to maintain many contacts with 

other organizations. 

… encourages me and my colleagues to invest substantial energy in 

the development of new contacts. 

… motivates me and my colleagues to regularly work together with 

people from our networks. 

… motivates me and my colleagues to develop many contacts with 

people outside our own department. 

… encourages me and my colleagues to introduce others to contacts 

of our own networks. 

Authentic leadership 

(Neider and Schriesheim 

2011) (α = .93) 

My leader …  

… clearly states what he/she means.  

… shows consistency between his/her beliefs and actions.  

… asks for ideas that challenge his/her core beliefs.  

… describes accurately the way that others view his/her abilities.  

… uses his/her core beliefs to make decisions. 

… carefully listens to alternative perspectives before reaching a 

conclusion. 

… shows that he/she understands his/her strengths and weaknesses.  

… openly shares information with others.  

… resists pressures on him/her to do things contrary to his/her beliefs.  

… objectively analyzes relevant data before making a decision.  

… is clearly aware of the impact he/she has on others.  

… expresses his/her ideas and thoughts clearly to others.  

… is guided in his/her actions by internal moral standards.  



 

 

… encourages others to voice opposing points of view.  

 

 

A.6 Dutch unemployment insurance agency 

Construct Operationalization 

Servant leadership (van 

Dierendonck and Nuijten 

2011) (α = .95) 

My team manager …  

… gives me the information I need to do my work well. 

… encourages me to use my talents. 

… helps me further develop myself. 

… encourages his/her staff to come up with new ideas. 

… gives me the authority to take decisions which make work easier 

for me. 

… enables me to solve problems myself instead of just telling me 

what to do. 

… offers me abundant opportunities to learn new skills. 

… keeps him-/herself in the background and gives credit to others. 

… is not chasing recognitions or rewards for the change the things 

he/she does for others. 

… appears to enjoy his/her colleagues’ success more than his/her own. 

… holds me responsible for the work I carry out. 

I am held accountable for my performance by my team manager. 

… holds me and my colleagues responsible for the way we handle a 

job. 

… keeps criticizing people for the mistakes they have made in their 

work. (R) 

… maintains a hard attitude towards people who have offended 

him/her at work. (R) 

… finds it difficult to forget things that went wrong in the past. (R) 

… takes risks even when he/she is not certain of the support from 

his/her own manager. 

… takes risks and does what needs to be done in his/her view. 

… is open about his/her limitations and weaknesses. 



 

 

… is often touched by the things he/she sees happening around 

him/her. 

… is prepared to express his/her feelings even if this might have 

undesirable consequences. 

… shows his/her true feelings to his/her staff. 

… learns from criticism. 

… tries to learn from criticism he/she gets from his/her superior. 

… admits his/her mistakes to his/her superior. 

… learns from the different views and opinions of others. 

If people express criticism, my team manager tries to learn from it. 

emphasizes the importance of focusing on the good of the whole. 

… has a long-term vision. 

… emphasizes the societal responsibility of our work. 

Public leadership: rule-

following (Tummers and 

Knies 2016) (α = .97) 

My team manager …  

… emphasizes to me and my colleagues that it is important to follow 

the law. 

… gives me and my colleagues the means to properly follow 

… governmental rules and regulations. 

… emphasizes that my colleagues and I should carry out government 

… policies properly. 

… ensures that we accurately follow the rules and procedures. 

 

  



 

 

APPENDIX B: DETAILED RESULTS 

B.1 Danish high schools 

  
Transformational 

leadership 
Rewarding leadership Sanctioning Leadership 

Predictors Estimates 
std. 

Error 
p Estimates 

std. 

Error 
p Estimates 

std. 

Error 
p 

Intercept 2.912 0.064 <0.001 2.465 0.052 <0.001 2.341 0.056 <0.001 

Leader response 0.142 0.080 0.076 0.005 0.065 0.933 -0.041 0.069 0.552 

Random Effects 

σ2 0.83 0.96 0.73 

τ00 0.19  0.11 0.14  

n (schools) 161  161 161  

n (teachers) 4255 4255 4255 

log-Likelihood -5780.767 -6050.284 -5509.765 

 

 

B.2 German state agencies 

  Transformational leadership 

Predictors Estimates std. Error p 

Intercept 2.737 0.094 <0.001 

Leader response 0.238 0.135 0.080 

Random Effects 

σ2 0.79 

τ00  0.27 

n (teams) 118 

n (employees) 471 

log-Likelihood -661.178 



 

 

B.3 Danish schools, daycare centers, and tax offices 

 

 

B.4 Dutch local welfare teams 

  Transformational leadership 

Predictors Estimates std. Error p 

Intercept 3.705 0.145 <0.001 

Leader response -0.047 0.150 0.754 

Random Effects 

σ2 0.57 

τ00  0.15 

n (teams)  182 

n (employees) 1358 

log-Likelihood -1638.784 

  
Transformational 

leadership 
Nonpecuniary rewards Pecuniary rewards Sanctioning Leadership 

Predictors Estimates std. Error p Estimates 
std. 

Error 
p Estimates 

std. 
Error 

p Estimates 
std. 

Error 
p 

Intercept 4.073 0.151 <0.001 3.732 0.179 <0.001 2.416 0.151 <0.001 2.756 0.113 <0.001 

Leader 

response 

-0.242 0.153 0.116 -0.152 0.181 0.402 0.125 0.152 0.415 0.129 0.114 0.257 

Random Effects 

σ2 0.59 0.92 0.75 0.63 

τ00 0.17 0.23  0.15  0.07  

n (teams) 378  378 378  378 

n (employees) 6365 6365 6365 6365 

log-Likelihood -7660.480 -9052.146 -8376.105 -7749.467 



 

 

B.5 German city district offices 

  Public Leadership Authentic Leadership 

Predictors Estimates std. Error p Estimates std. Error p 

Intercept 3.312 0.027 <0.001 3.354 0.033 <0.001 

Leader response 0.094 0.040 0.020 0.085 0.048 0.079 

Random Effects 

σ2 0.43 0.53 

τ00 0.13 0.20  

n (teams) 698 698 

n (employees) 2274 2274 

log-Likelihood -2477.101 -2763.703 

 

 

B.6 Dutch unemployment insurance agency 

  Servant leadership Rule-following leadership 

Predictors Estimates std. Error p Estimates std. Error p 

Intercept 5.092 0.042 <0.001 4.910 0.067 <0.001 

Leader response -0.014 0.062 0.824 0.053 0.100 0.601 

Random Effects 

σ2 0.62 1.63 

τ00 0.13  0.34  

n (teams) 277  277  

n (employees) 1602 1602 

log-Likelihood -2002.539 -2768.457 

 

 

 


