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Digital communication of public service information and its effect on citizens’ 

perception of received information 

 

Abstract 

This paper explores how the development of digital solutions for communication and daily 

interaction between government and its citizens influences citizens’ satisfaction, trust and 

perceived importance of the information received from government. It illuminates this effect 

by drawing on a survey experimental design in a Danish research setting. With digitization of 

public services happening so quickly, it leaves the question of how this transformation is 

actually viewed by the citizens. The change in medium from traditional communication by 

standard mail to digital communication can be argued to have both positive and negative effects. 

Some citizens might find it easy to rely on digital communication, others might perceive digital 

solutions as a challenge and an obstacle when receiving essential information, which again 

might foster greater dissatisfaction. Results of Bayesian statistical analysis suggest that the 

digitization of communication form has little effect on citizens’ trust and satisfaction with the 

information received. Further, results does indicate that the perceived importance of the 

information received is lower for information received digitally.  
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Introduction 

The development of digital solutions for communication and interaction between government 

and its citizens has had a huge impact on public sector organizations. E-government has been 

perceived as an efficient way for citizens to deal with public authorities with proposed benefits 

of increased transparency and effectiveness, greater accessibility, responsiveness, and higher 

levels of trust (Tolbert & Mossberger, 2006). Most parts of the western world has seen a rapid 

implementation of the digitization of communication. As digitization is happening so quickly, 

assessing whether such transformation can be done without loss in the way citizens perceive 

government information is very important. This raises the question of whether the change of 

communication medium to digital services has an impact on how citizens perceive the 

information they are receiving in digital form. This is important as communication between 

government and citizens is significant for government legitimacy as well as effectiveness of the 

public sector.  

Whereas government investments in better and more elaborated websites can be viewed as 

providing additional service and information to citizens, changing the direct form of 

communication from government to citizens might be perceived less positively. The change in 

communication medium to digital solutions can be argued to have both positive and negative 

effects. One the one hand, some citizens might prefer receiving letters and other information 

from the government digitally rather than as traditional letters, as it is in many aspects easy and 

convenient. One the other hand, other citizens might perceive digital communication as a 

challenge and an obstacle as they see no need for receiving essential information in digital form 

or have difficulties or are disinterested in using digital tools. This might foster greater 

dissatisfaction and skepticism about the information received.  
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As a consequence of the digitalization, the number of possible channels for communicating 

between government and citizens has increased. Due to not just e-government but also mobile 

technologies allowing citizens to access information almost wherever they are, government 

organizations now have much greater opportunities for reaching individual citizens and 

providing information. However, security concerns and unease with using the internet might 

have a negative impact on how citizens perceive digitization of communication. Responding to 

the call for further disentangling the relationship between e-government and citizen-

government relations (Meijer, 2018), this paper focuses on whether using digital 

communication of information from government to its citizens instead of communication sent 

out by traditional (physical) mail affects the level of trust, satisfaction and perception of the 

importance of the information received. The research question is: Does the use of digital 

communication of public service information have an effect on citizens’ trust, satisfaction and 

perception of the importance of information received?  

In order to explore the research question, this paper draws on a survey experiment (fall 2016) 

on the effect of using a nation-wide integrated internet-based solution for digital mail (“Digital 

post”) compared to receiving information by traditional mail. Denmark is far ahead when it 

comes to digitization making it a very salient and interesting case for assessing this 

transformation.  

This paper offers two contributions to the literature on digitization of the public sector. First, 

the paper contributes by exploring the influence of digitization of direct information sent from 

local government to citizens. Whereas previous studies have been occupied with the use of 

government websites or citizen-initiated contact, both citizen initiated, this study addresses 

what happens when the public authorities send out digital rather than in physical mail. Secondly, 

whereas most existing studies on digitization draw on cross-sectional survey data, this study 
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contributes by clarifying the causal mechanism behind using digital communication and 

perceived citizen trust, satisfaction and perceived importance of the information received. 

 

Digitization of the public sector  

E-government is no longer a question of whether to use it but more the state of being for most 

governments. Today, the use of information and communication technologies in the public 

administration is a central part of modernizing and delivering public services (Meijer, 2018) 

and can be seen as a core management function instead of a peripheral concern (Yildiz, 2007). 

The use of e-government has been perceived as a more effective and efficient way for citizens 

to deal with the public authorities (McNeal, Hale, & Dotterweich, 2008). E-government “refers 

to the delivery of government information and services online via the Internet or other digital 

means (West, 2004)”. The rise of e-government was followed by high expectations (McNeal et 

al., 2008) and holds promise for improved delivery of many types of public services, including 

online transactions as well as for disseminating information about the operation of government 

(Thomas & Streib, 2003).  

Studies on digitalization have been concerned with the effects inside the public administrations 

(Tummers & Rocco, 2015) as well as with the outgoing ties and  the link between government 

and citizens. Yildiz (2007) provides a distinction of different forms of e-government efforts 

into more fine-grained categories of e-administration (government to government), e-

government (government to citizen) and e-governance (government to business and civil 

society). Previous literature on e-government has focused on various e-government topics, such 

as increased performance (Lim & Tang, 2007), e-leadership (Van Wart, Roman, Wang, & Liu, 

2016), citizen participation in policy-making (Rethemeyer, 2006), the rise of digital-era-

governance and structural transformation of governance (Dunleavy, Margetts, Bastow, & 
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Tinkler, 2006; Fishenden & Thompson, 2013) and citizen-government relations (Tolbert & 

Mossberger, 2006).   

If we look at this literature, E-government and citizen-government relations are some of the 

areas that have been given most attention. In the literature, scholars has dealt with how 

digitization alters the relation between citizens and government. Scholars have pointed out both 

potential benefits in the form of easy access to public authorities and information but also some 

negative consequences in the form of potential digital divide (Ebbers, Jansen, & van Deursen, 

2016). Other argued benefits of e-government identified in previous literature are increased 

transparency and effectiveness, greater accessibility, responsiveness, and higher levels of trust 

(Tolbert & Mossberger, 2006). Here the arguments is that frequent use of websites generates a 

positive attitude towards e-government, which in the end leads to increased trust in government. 

However, on the other hand, other studies have shown that the lack of trust and satisfaction with 

government might be higher for citizens who use the internet to a higher extent (Im, Cho, 

Porumbescu, & Park, 2012). Despite the link between e-government and citizen-government 

relations actually being one of the most studied areas (Meijer, 2018), evidence is generally 

scarce, and there is still a need for clarifying the effect of digitization on perceived importance, 

trust and satisfaction with government communication. 

 

The digitization of the communication medium between government and citizen 

In the literature on how e-government is supplied, most studies have explored the effect of e-

government by looking at citizens’ use of government websites and in some cases the 

possibilities for citizen-initiated contacts. This form of digitization has its advantages for 

citizens who want to engage and to seek information as they now have easier access to 

information simply by using the internet. However, does this positive perception of digitization 
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also fit the situation when government digitizes information previously posted letters to its 

citizens?  

Whereas government investments in better and more elaborated websites can be viewed as 

providing additional service and information for citizens, changing the direct form of 

communication from government to citizens might be perceived less positively. Literature on 

communication in public administration argues for the importance of clear and transparent 

communication from government to citizens (Fairbanks, Plowman, & Rawlins, 2007). Public 

relations are important tools for managers of public organizations. Strong public relations 

requires keeping citizens well informed as communication can make the difference between 

government success and failure (Garnett, 1992). Keeping citizens informed by communicating 

trustworthy information to them is also linked to lower levels of distrust in government 

(Fairbanks et al., 2007). Communication between government and citizens is important for 

government legitimacy as well as effectiveness, which can be achieved through transparency 

in practices. This suggest that it is essential that the form of communication from government 

to citizens is legitimate. However, changing the communication medium to digital 

communication can be argued to have both positive and negative effects. Some citizens might 

find it easy to access their mail whereas others might perceive digitization as a challenge and 

an obstacle when receiving important information, which again might foster dissatisfaction or 

lower trust. Tolbert and Mossberger (2006) find citizens’ perception of e-government to be 

overall positive, which suggests that e-government is worth pursuing as a means of enhancing 

the effectiveness of government agencies and their relationships with citizens. Trust can be 

related to the extent to which people feel that an e-government service makes them feel well-

informed, gives them greater personal control, and provides them with a sense of influence 

(Grimsley & Meehan, 2007).  
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Reddick (2005) argues that the movement from street to system bureaucracies is likely to be 

linked with citizens’ overall level of satisfaction with e-government offerings. If citizens feel 

that they can successfully interact with government online, then this could potentially eliminate 

much of the need for street-level processing in the future (Reddick, 2005). This indicates that 

on the positive side, digitization of government services might increase the functioning of 

public services and thereby citizen trust and satisfaction. In line with this, Ebbers et al. (2016) 

find that citizens prefer carrying out simple tasks such as registration online.  

However, the literature on digitalization does not only reveal positive effects. Van de Walle and 

Bouckaert (2003) argue that public distrust is often blamed on the poor functioning of public 

services, and in political discourse, well‐functioning public services are said to create trust in 

government. They argue that the causal link between better performance and trust is not entirely 

clear as existing levels of trust in government may have an impact on perceptions of government 

performance (Van de Walle & Bouckaert, 2003). Studies also suggest that lack of trust and 

satisfaction with government might be higher for regular internet users (Im et al., 2012). In line 

with this, Morgeson et al. (2011) find that the use of e-government helps to increase citizens’ 

confidence in government but it is does not appear to be linked to greater satisfaction 

(Morgeson, VanAmburg, & Mithas, 2011). McNeal et al. (2008) also focus on citizen-initiated 

contacts and find no support for the argument that e-government increases trust among its users 

(McNeal et al., 2008).  

Summing up the arguments from the previous discussion, the findings from the literature are 

somewhat contradictory: some studies argue for a positive effect of digitization and some 

studies point to a negative or no effect on citizens’ satisfaction and trust. Studies suggest that 

citizens are more likely to use e-government in terms of gathering information from websites 

whereas interaction such as e-mail and contact is far less pronounced. This indicates likely 

differences in whether citizens choose digital communication voluntarily for gathering 
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information compared to using digital communication because they have to. However, building 

on the argument that digitization will ease access to the communication between citizens and 

government, citizens are likely to feel better informed with less effort. Digital mail can be read 

as long as there is access to the internet, and for many citizens e-government means access to 

digital mail via m-government (mobile), which is access via mobile devices (El Kiki & 

Lawrence, 2006). Citizens can thus have access to mail and e-government wherever they are, 

as it travels with them (El Kiki & Lawrence, 2006). On the other hand, the advances from 

digitization also present us with challenges, such as security concerns, fear of theft and likely 

lower trust (El Kiki & Lawrence, 2006) and thereby lower willingness to trust and care about 

information sent in digital form. However, building on the argument of ease as to access to 

information, the first hypothesis reads  

H1: Receiving digital mail compared to traditional mail has a positive effect on 

citizens’ perception of trust, satisfaction and importance of the information 

received from the government.  

Besides the medium from which we receive our information, the type of information citizens 

receive might also be of importance. If importance, satisfaction and trust are linked to the use 

of e-government, the perception of these might vary depending on the type of information we 

are provided with. In the literature the concept of issue salience is used to describe that citizens 

despite being generally uninformed, are often more knowledgeable on issues they consider 

important. Further, the theory suggest that particular social groups are more informed about 

policies directly relevant to their group (Hutchings, 2001). This suggest that individuals are 

likely to care more about information that they feel is more relevant to them. This means that 

the effect of receiving government communication digitally compared to by traditional post 

might be affected by the type of information in question. Changing the way of communicating 

information of greater relevance to us might therefore be viewed with more skepticism and 
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undergo greater scrutiny from the individual compared to information with lower salience. 

Further, for some individuals the challenges of using digital services are fear of using and 

trusting the security of the given digital service which is likely to then matter more for 

information that they see as more relevant. As a result, I expect the positive effect of digitization 

to be less pronounced for information that is of higher salience and therefore has a larger impact 

on our daily life. I would therefore expect the kind of communication received to negatively 

moderate the expected positive effect between digitization of post and trust, satisfaction and 

importance.  

H2: The positive effect of receiving digital mail compared to traditional mail on citizens 

perception of trust, satisfaction and importance of the information received from the 

government is negatively moderated by the salience of the information.  

 

METHODS 

Setting 

In Denmark, digitization has had a rapid and widespread impact. In December 

2014, mandatory digitalization of information from public agencies was enforced1, and as a 

consequence Danish citizens have received most of their correspondence from government 

organizations by digital mail. Digital communication from Danish public authorities includes 

communication from the public health services, pension statements, information about student 

grant (SU), changes in housing benefits, assignment of day-care facility, information from the 

Central Customs and Tax Administration (SKAT)2, pay checks if you are a public employee, 

                                                           
1 https://en.digst.dk/policy-and-strategy/mandatory-digitisation/self-service/wave-3-on-mandatory-self-
service/official-press-release/ (04-01-2019) 
2 https://en.digst.dk/policy-and-strategy/mandatory-digitisation/digital-post/ (04-01-2019) 

https://en.digst.dk/policy-and-strategy/mandatory-digitisation/self-service/wave-3-on-mandatory-self-service/official-press-release/
https://en.digst.dk/policy-and-strategy/mandatory-digitisation/self-service/wave-3-on-mandatory-self-service/official-press-release/
https://en.digst.dk/policy-and-strategy/mandatory-digitisation/digital-post/
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as well as service information from local government. However, since not every government 

organization has fully signed up, citizens still need to check the traditional mail34.  

Research design 

The ideal test of the potential differences between receiving mail from the public authorities as 

snail-mail letters as compared to digital communication would have been a field experiment 

where individuals were randomly assigned to either of the two possibilities. However, as this is 

difficult to carry out in practice, the study explores the research question utilizing a survey-

experimental design. Survey experimental methods are useful as through the random 

assignment of treatment they allow for better establishment of causality. However, as the setting 

is artificial, such experiments are faced with lower external validity as well as ecological 

validity (Aguinis & Bradley, 2014).  

In the survey experiment, a representative sample of Danish citizens are asked to imagine that 

they receive information from their local government either through their mailbox or as digital 

mail in e-Boks (the Danish online digital mailbox).  

In order to capture both the effect of digitization and the type of information in terms of salience 

to citizens, a 2 by 2 factorial design with 4 different vignettes was composed (please see table 

1).  

-------------------------------------------- 

Insert table 1 about here 

-------------------------------------------- 

 

                                                           
3 https://www.borger.dk/internet-og-sikkerhed/Digital-Post/Oftest-stillede-spoergsmaal (04-01-2019) 
4 Some citizens are exempt from this requirement (citizens with; disabilities, living in remote areas, language 
difficulties or homeless): https://www.borger.dk/internet-og-sikkerhed/Digital-Post/Hjaelp-og-fritagelse (04-
01-2019). 

https://www.borger.dk/internet-og-sikkerhed/Digital-Post/Oftest-stillede-spoergsmaal
https://www.borger.dk/internet-og-sikkerhed/Digital-Post/Hjaelp-og-fritagelse
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The respondents were randomly assigned to one of the four vignette designs and given the same 

evaluation questions in relation to how satisfied they were with the information, how much they 

trusted the information and how important they perceived the information to be.  

In order to run the experiment, two different texts were created. In the high salience text, 

respondents were informed about road maintenance of their street likely producing noise and 

likely inconvenience to the individual. This type of information is for most individuals of high 

salience because it is has a very direct influence on daily their daily lives.  

 In the low salience text the respondents were provided general service information concerning 

a new wastewater plan in their municipality. Such information is for many individuals of lower 

salience as it does not directly influence they daily lives and for many might be of very low 

interest. However, both types of information are standard information that will be send pout to 

citizens from their municipal offices. In this case, both texts allegedly were sent by their local 

government, which is in charge of both areas in Denmark. The vignette texts were prepared 

using direct wording from previous letters from municipalities and information from municipal 

websites in order to make the wording resemble real life texts as much as possible (please see 

appendix). Before reading the text, the respondents were informed how they received the text 

– either as digital mail or as traditional mail.  

The data was gathered in early fall of 2016 by the analytical company YouGov that used a 

representative online panel of Danish citizens for the test. This means that YouGov created a 

representative sample of Danish citizens and send the survey experiment out to those. The 

survey was sent out to 944 respondents; however, due to missing values on some measures as 

well as lack of recollection of treatment (type of communication received), the final sample had 

646 respondents.  
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Measures 

This paper includes three dependent variables: Trust, satisfaction with and perception of 

importance of the information received from government. All three variable are measured on a 

7-point Likert scale.  

There are two independent variables: Digital post, which is coded as a dummy with 0 being 

traditional mail and 1 indicating digital mail. The second independent variable is salience of the 

information, where information of high salience to the individual (road maintenance on your 

street with possible ensuing noise and inconvenience) is coded 1 and information of lower 

salience to the individual (general service information of new wastewater plan in the 

municipality) is coded 0.  

In order to ensure that the subjects in the survey experiment had understood the treatment 

correctly, a control was added. Here respondents were asked how they had received the 

information in the previous text. Respondents who either answered incorrectly or did not recall 

were removed from the analysis5. However, in order to control for potential differences, age (in 

years) and gender (male compared to female) were included as controls in the analysis.  

Estimation procedure 

In order to estimate the effect of whether digitization affects citizens’ perception of trust, 

satisfaction and importance with the information received, Bayesian data analysis was used. 

Two different tests were run, first the effect of digitization and second the interaction effect 

between salience of the information and digitization. Bayesian analysis is a statistical analysis 

that answers research questions about unknown parameters of statistical models by using 

probability statements. The analysis rests on the assumption that all model parameters are 

                                                           
5 Results were run on the full sample as well; however, this did not change the overall results.  
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random quantities that therefore can incorporate prior information (StataCorp, 2017). The 

primary advantage of the Bayesian approach is that it allows for common-sense interpretation 

of statistical conclusions. Bayesian methods explicitly use probability for quantifying 

uncertainty in inferences (Gelman et al., 2013) and allows us to provide probability statements 

about the estimated parameters. Ex. what is the range of parameter values that contains 95 

percent of the (posterior) probability (McElreath, 2016)? In Bayesian analysis, all inferences 

are made conditional on the data at hand instead of referencing to what might happen over 

repeated applications of random sampling as known from frequentist statistics (Jackman, 2009). 

Bayesian estimation is becoming more popular, but still remains rather new within the field of 

public administration (although there are some studies (Hong, 2015; Kelman & Hong, 2014)). 

However, scholars within public administration have called for more studies utilizing Bayesian 

methods in the quest for avoiding the shortcomings of “the null hypothesis significance test” 

(Gill & Meier, 2000).  

The scale of the dependent variables are Likert scale, with seven categories ranging from 

strongly disagree to strongly agree. As the Likert scale is an ordinal scale with discrete 

outcomes, ordinal logistic regression (ordinal logit) is the preferred choice (McElreath, 2016). 

As ordinal data is ordered data, ordinal logistic regression models the cumulative probabilities 

for each category or any smaller value.  

Bayesian analysis draws on specifying our prior beliefs about the parameters when testing 

hypotheses. As the previous studies done within digitization of public administration showed 

very mixed results, weakly informative priors were chosen in the analysis as I do not have a 

strong prior expectation from the existing literature to build on. In the analysis, the priors for 

the expected mean value is set at zero with a standard deviation of 10. This suggests no effect 

between the predictor variable and the outcome (slope with a beta equal to zero). This implies 
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enforcing very little prior information in the analysis and letting the data speak in the analysis. 

However, the priors do regularize the estimates in the model.  

In order to compare the models and the strength of the evidence, the analysis relies on Widely 

Applicable Information Criteria (WAIC) and the WAIC weight for weighing the evidence 

supporting each model. WAIC weight provides a measure of the relative distances between the 

models. The weights sum to one. The most common interpretation is: A model´s weight is an 

estimate of the probability that the model will make the best predictions on new data, 

conditional on the set of models considered (McElreath, 2016). The Bayesian analysis is 

modelled using the bmrs package in R (Bürkner, 2017)6.  

 

Results 

Before proceeding with the test of the two hypotheses, Table 2 provides the details 

on the balance between the four treatment groups. Further, the table provides information about 

the distribution in the population. Overall there is an acceptable balance across the groups.  

 

------------------------------------------------ 

Insert table 2 about here 

------------------------------------------------ 

 

As previously mentioned, 25 percent of the sample found it difficult to recollect which 

treatment they had received. Results suggest that more individuals who received the 

communication as traditional mail, failed to recollect their treatment. This could indicate that 

                                                           
6 Models are estimated using brms and STAN, which draw on MCMC as sampling algorithm. All models showed 
high convergence with an R-hat equal to 1.  
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Danes already are used to receiving digital mail and therefore this option comes to mind first. 

However, descriptive statistics of the balance within personal characteristics reveal no big 

differences between the four groups suggesting no indicator of a systematic bias related to 

recollection of treatment.  

------------------------------------------------ 

Insert figure 1 about here 

------------------------------------------------ 

 

Figure 1 shows the distribution of the three dependent variables for each response category. 

The picture indicates a high level of trust, satisfaction and importance of the received 

information. This is line with previous studies in the Danish context (Dinesen & Sønderskov, 

2012).  

In order to test the hypotheses, four different models were run for each dependent variable. The 

first model is a model of intercepts only, the second adds high salience as well as the two control 

variables gender and age, the third adds digital post and the final models add the interaction 

term. This is done in order to detect which model performs the best and to provide evidence for 

or against the hypotheses. Tables 3, 4 and 5 provide the results of Bayesian ordered logistic 

regression analysis. Estimates are presented in log(odds).  

Table 3 shows the results for the models with satisfaction as the dependent variable. Model 2 

adds the effect of high salience information. The Bayesian 95-percent credible interval provides 

the boundaries for 95 percent of the probability value for the estimate. The estimate is positive 

with a predicted posterior mean of 1.18 [0.89, 1.46] on the log(odds) scale meaning that there 

is a 95-percent probability that the value lies between 0.89 and 1.46. This indicates that we are 

more satisfied with information of high salience which is as expected. In an ordered logit model 

the positive slope estimate means that the average response (on how much we agree on the 
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Likert scale) increases when we are presented with high salience information compared to low 

salience information. This suggest that we are generally more satisfied with information that is 

of greater salience to us, which is to be expected. Model 3 adds the effect of digital mail; 

however, contrary to expectations, the variable has a predicted posterior mean of 0.02 [-0.26, 

0.31] and therefore indicates less support in favor of the first hypothesis (H1) that argued for a 

positive effect. Model 4 tests the interaction term. The interaction term has a predicted posterior 

mean of -0.07[-0.64, 0.50] with a 95-percent credible interval including both positive and 

negative values. This suggests little evidence for the second hypothesis. If we summarize the 

strength of the evidence when comparing the four different models using the WAIC and WAIC 

weight, it provides most evidence for model 2 (with 67% of the WAIC weight) which again 

suggests no support of the two hypotheses.  

------------------------------------------------ 

Insert table 3 about here 

------------------------------------------------ 

  

Table 4 provides the test of the hypothesis with trust as the dependent variable. Like the test 

with satisfaction, model 6 suggests a positive effect of high salience information compared to 

low. The model has a predicted posterior mean of .48 [0.20, 0.74] with 95-percent probability 

that the value lies between 0.20 and 0.74. If we look at model 7, which adds digital post, the 

predicted posterior mean is 0 [-0.27, 0.27] which suggests no effect and therefore little support 

for hypothesis 1. In model 8 we see the results of the interaction; here there is similarly low 

evidence in support of hypothesis 2. The effect is small and negative with a value of -0.23 but 

the 95-percent credible interval contains both positive and negative values [-0.85, 0.33]. 

Further, if we summarize the evidence by looking at the WAIC, we see that model 6 is the 

preferred model with the lowest WAIC value and the highest weight (63%) in favor.   
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------------------------------------------------ 

Insert table 4 about here 

------------------------------------------------ 

 

For the final dependent variable, Table 5 shows the results of the ordered logistic regression. 

Across models 10, 11 and 12, again we find that high salience information has a positive effect 

with a positive 95-percent credible interval and a predictive posterior mean of 1.27 [0.97, 1.57]. 

If we look at the effect of digital post, model 11 reveals a negative effect of -0.29. The credible 

interval shows a 95-percent probability that the effect lies between -0.59 and 0.02. This suggest 

a likely negative effect of using digital mail compared to traditional mail, however the 95 

percent credible interval slightly overlaps zero which indicates a very small likelihood for a 

positive effect.. This can be interpreted as digital post reduces the average response (on the 

Likert scale) on how important we perceive the information we receive to be. This goes against 

the positive expectation from the first hypothesis which argued for a positive effect.  

------------------------------------------------ 

Insert table 5 about here 

------------------------------------------------ 

 

Model 12 presents the results of the second hypothesis. The interaction term indicates a negative 

effect with a predicted posterior mean of -.47 but with a 95-percent credible interval that also 

contains positive values [-1.03, 0.11]. As most of the 95-percent probability is on the effect 

being negative and as the model receives the most evidence from the WAIC weight (42.3 %), 

it suggest that the interaction is of some importance in the model. The interaction effect from 

model 12 has been plotted in figure 2 to improve the interpretation. The two plots provide the 

predicted probabilities for the seven outcomes on the Likert scale. The green lines show the 

boundaries between the response values (numbered 1 (lowest) -7 (highest)). The thickness of 
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the green lines in the plot corresponds to the variation in predictions due to variations in samples 

from the posterior distribution (McElreath, 2016). Both figures clearly show that the lines are 

somewhat wide which represents some uncertainty around the estimates. In the lower part with 

the response values from 1 to 3 on the Likert scale the categories are very close together as 

there are relatively few respondents who answered negative. The upper plot shows the effect of 

digital (1) or traditional post (0) for low salience information. The height of the boundaries from 

digital 0 to digital 1 represents the impact of change going from traditional mail to digital mail. 

For the upper plot, the lines are only slightly increased and close to even when we move from 

left to right. The lower plot shows the prediction for high salience information. Generally we 

see that the predicted probability for the high-end categories are very high suggesting that 

citizens overall find high salience information to be important. As suggested by the negative 

coefficient, the average response is reduced as the lines are increasing when we move from 

traditional mail (0) to digital mail (0). This means that the average response is lowered when 

digital mail is used for receiving high salience information.  

------------------------------------------------ 

Insert figure 2 about here 

------------------------------------------------ 

Expressed in terms of the average outcome value on the Likert scale the value for the 4 different 

groups is represented in table 6. For low salience information the difference between traditional 

and digital mail is (5.65-5.6 =) 0.05 whereas the difference for high salience information is 

more pronounced 6.56-6.33 = 0.23. However, the 95-percent credible interval shows less than 

95-percent probability of a negative effect, so this is not a clear support of the second 

hypothesis.  

------------------------------------------------ 

Insert table 6 about here 

------------------------------------------------ 
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When we summarize the strength of the evidence of the model comparison, it is less straight 

forward. The WAIC for models 10, 11 and 12 are almost identical. This would favor the 

simplest model (model 10) as it suggests that further predictors added very little to the model. 

However, in terms of WAIC weight most is given to model 12 with the interaction which 

suggests that adding the digital predictor and the interaction improves the fit of the model. This 

suggests some evidence for adding digital post as well as the interaction; however, some of the 

95 % credible interval is positive. Further, if we look at the control variables, the overall picture 

is that men seems to be less satisfied and have lower trust in the provided information as well 

as finding the provided information to be of lower importance than women. Age, on the other 

hand, seems to positively linked to both satisfaction trust and importance of the information. 

Overall results generally suggest low evidence in support for the two hypotheses. Receiving 

post in digital form does not influence citizens’ perception of neither trust nor satisfaction of 

the information they received. In terms of perceived importance, results suggest a negative 

effect of using digital post that seems to be most pronounced for high salience information.  

DISCUSSION AND CONCLUSION 

The purpose of this study was to explore whether the positive effect often associated with 

digitization could equally be found when looking at digitization of information send from 

government directly to citizens. As digitization is happening so quickly, assessing whether such 

transformation can be done without loss in the way citizens perceive government information 

remains an important issue. The results of the analysis suggest that the form of communication 

used for sending out government information, does not affect Danish citizens’ perception of 

trust and satisfaction However, despite not increasing the levels of trust, satisfaction and 

importance, this remains a positive story to be told as both satisfaction, trust and importance of 



20 
 

the provided information seemed to be very high. The findings indicates that the digitization of 

communication from the government, which holds many internal benefits for the public 

administrations in terms of reduced cost and ease of functioning, can be introduced without 

lowering citizens’ perception. The findings are further in line with previous surveys on overall 

satisfaction with use of borger.dk. Here results indicated that as many as 93 percent of the 

Danish citizens are satisfied with using the digital service available7. Further, the results could 

suggest that citizens have grown so accustomed to electronic services that they see the 

transformation as neither an obstacle nor a potential benefit but perhaps more as a state-of-

being. However, as results are neither positive nor negative, it seems that being accustomed to 

only receiving digital post does not make us less satisfied with traditional mail, so this might 

be a small concern. Further, as digitization in many ways lowers the costs for government, 

findings only further increase the support for e-government as a direct communication tool for 

mandatory information sent from government to citizens. The findings are also in accordance 

with previous surveys on citizens’ satisfaction with these new electronic services, which in 

general is very high (80-90 % are satisfied8).  

However, the perceived importance of the information when received digitally showed a small 

negative effect compared to when received as traditional post. However, these indications do 

suggest potential challenges if citizens generally start to view the information they receive from 

public authorities as less important when they receive it in digital form instead of as traditional 

post.  

With these findings, the paper contributions to the literature on digitization of the public sector 

in two ways. Firstly, by adding to our understanding of how digitization affects the government-

citizen interaction. Whereas previous studies have been occupied with the use of government 

                                                           
7 Borger.dk 
8 Borger.dk 
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websites or citizen-initiated contact, this study expanded our understanding by exploring the 

effect of digitizing the form of communication from public authorities to citizens. Secondly, 

whereas most existing studies on digitization draw on cross-sectional survey data, this study 

contributes by clarifying the causal mechanism behind using digital communication and 

perceived citizen trust, satisfaction and perceived importance of the information received. 

However, there are some limitations to be mentioned in relation to the design and analysis of 

the paper. The first limitation to be mentioned is that 298 individuals out 944 were dropped 

from the analysis because they could not recollect their treatment of whether they received 

information via conventional mail or digital mail. Results do not seem to differ if the analysis 

is run on all individuals; however, they imply that a stronger vignette design would have been 

preferable to prevent this from happening. However, this challenge might be closely linked to 

the timing of the survey experiment.   The survey experiment was carried out almost 2 years 

after the implementation of the digital mail system. It is therefore likely, that Danish citizens 

were already very accustomed to receiving information from the public authorities via digital 

mail. The zero findings could suggest that the timing of the survey experiment was already too 

late, and results might have been different had the study been carried out about two years ago 

when the system was fully enforced (December 2014). At the time of doing the survey 

experiment, most people already received most of their mail digitally, which is likely to affect 

their perceptions. 

A final limitation to be mentioned is how much of these findings are driven by the Danish 

context. Denmark is a country with high levels of trust in the government and public authorities 

in general. Enforcing mandatory digitization of the communication ties in countries with lower 

levels of trust in government in general might therefore lead to different consequences and 

findings. It could be interesting to see future studies done in other national settings as national 

context is likely to have some effect on the findings.  
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Tables and figures 

Table 1: Overview of vignette design 
 Communication form 

Type of information Low salience/ Traditional mail Low salience/ Digital mail 

High salience/ Traditional mail High salience/Digital mail 

 

 

Table 2: Balance of personal characteristics between treatment groups 
 N Mean Std.dev Min Max 

Traditional mail and high salience information      

Gender (male) 131 0.44 0.5 0 1 

Age 131 48.55 13.65 18 73 

Education (length) 131 4.18 1.84 1 8 

How often e-Boks is used  125 4.89 1.68 1 8 

      

Traditional mail and low salience information      

Gender (male) 119 0.47 0.5 0 1 

Age 119 46.52 14.56 18 73 

Education (length) 119 4.16 1.95 1 7 

How often e-Boks is used in daily life 111 4.66 1.88 1 8 

      

Digital mail and high salience information      

Gender (male) 217 0.54 0.5 0 1 

Age 217 47.22 15.71 18 74 

Education (length) 217 3.92 1.91 1 8 

How often e-Boks is used in daily life 213 4.88 1.77 1 8 

      

Digital mail and high salience information      

Gender (male) 179 0.47 0.5 0 1 

Age 179 47.47 15.73 18 74 

Education (length) 179 3.99 1.76 1 8 

How often e-Boks is used in daily life 173 4.84 1.74 1 8 

      

Population distribution (from statistics Denmark)      

Gender 4,113,540 0.498  0 1 

Age 4,113,540 45.45  18 74 

Education 3,582,384 3.93  1 8 
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Table 3: Results of Bayesian ordered logistic regression - satisfaction as dependent 

variable  
Model 1 Model 2 Model 3 Model 4 

 

Intercept 1 -3.31 

[-3.76, -2.89] 

 

-2.55 

[-3.28, -1.80] 

 

-2.55 

[-3.27, -1.80] 

 

-2.52 

[-3.32, -1.76] 

 

Intercept 2 -2.53 

[-2.83, -2.23] 

 

-1.75 

[-2.43, -1.07] 

 

-1.75 

[-2.41, -1.10] 

 

-1.73 

[-2.45, -1.00] 

 

Intercept 3 -1.95 

[-2.19, -1.73] 

-1.17 

[-1.81, -0.53] 

 

-1.16 

[-1.83, -0.52] 

-1.14 

[-1.83, -0.43] 

Intercept 4 -0.82 

[-0.99, -0.66] 

 

0.04 

[-0.58, 0.69] 

 

0.04 

[-0.61, 0.68] 

 

0.07 

[-0.62, 0.77] 

 

Intercept 5 -0.04 

[-0.19, 0.11] 

 

0.89 

[0.26, 1.54] 

 

0.90 

[0.24, 1.53] 

 

0.93 

[0.22, 1.64] 

 

Intercept 6 0.94 

[0.76, 1.11] 

1.97 

[1.32, 2.62] 

1.97 

[1.30, 2.65] 

 

2.01 

[1.30, 2.72] 

Gender (male) 

 

 -0.24 

[-0.51, 0.04] 

 

-0.25 

[-0.52, 0.02] 

 

-0.24 

[-0.54, 0.04] 

 

Age 

 

 0.01 

[0.00, 0.02] 

 

0.01 

[0.00, 0.02] 

 

0.01 

[0.00, 0.02] 

 

High salience information  1.18 

[0.89 1.46] 

1.18 

[0.90, 1.46] 

1.22 

[0.77, 1.68] 

 

Digital post   0.02 

[-0.26, 0.31] 

 

0.06 

[-0.36, 0.46] 

 

Digital post * high salience information    -0.07 

[-0.64, 0.50] 

 

N 646 646 646 646 

WAIC 2,223.4 2,152.3 2,154.5 2,156.3 

WAIC weights 0.0 0.67 0.23 0.09 

     

Change in WAIC (M1 – M2) 71.1    

Change in WAIC (M1 – M3) 68.9    

Change in WAIC (M1 – M4) 67.1    

Change in WAIC (M2 – M3) -2.2    

Change in WAIC (M2 – M4) -4.0    

Change in WAIC (M3 – M4) -1.8    
Notes: Posterior means estimates with 95 % credible intervals in square brackets. 
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Table 4: Results of Bayesian ordered logistic regression - trust as dependent variable  
Model 5 Model 6 Model 7 Model 8 

 

Intercept 1 -3.26 

[-3.69, -2.88] 

 

-2.92 

[-3.66, -2.22] 

 

-2.91 

[-3.64, -2.18] 

 

-2.85 

[-3.60, -2.08] 

 

Intercept 2 -2.40 

[-2.69, -2.12] 

 

-2.05 

[-2.75, -1.38] 

 

-2.05 

[-2.74, -1.40] 

 

-1.98 

[-2.64, -1.28] 

 

Intercept 3 -1.72 

[-1.93, -1.51] 

-1.37 

[-2.06, -0.71] 

-1.36 

[-2.01, -0.74] 

 

-1.30 

[-1.93, -0.61] 

Intercept 4 -0.62 

[-0.79, -0.46] 

 

-0.26 

[-0.92, 0.36] 

 

-0.25 

[-0.88, 0.37] 

 

-0.18 

[-0.80, 0.47] 

 

Intercept 5 0.30 

[0.15, 0.46] 

 

0.68 

[0.03, 1.33] 

 

0.69 

[0.05, 1.33] 

 

0.76 

[0.14, 1.44] 

 

Intercept 6 1.34 

[1.15, 1.52] 

1.73 

[1.04, 2.40] 

1.75 

[1.11, 2.38] 

 

1.82 

[1.17, 2.51] 

Gender (male) 

 

 -0.14 

[-0.42, 0.13] 

 

-0.14 

[-0.41, 0.13] 

 

-0.13 

[-0.28, 0.15] 

 

Age   0.01 

[-0.00, 0.02] 

 

0.01 

[-0.00, 0.02] 

 

0.01 

[-0.00, 0.02] 

 

High salience information  0.48 

[0.20, 0.74] 

0.48 

[0.19, 0.77] 

 

0.62 

[0.17, 1.05] 

Digital post   0.00 

[-0.27, 0.27] 

0.13 

[-0.28, 0.53] 

 

Digital post * high salience information    -0.23 

[-0.85, 0.33] 

 

N 646 646 646 646 

WAIC 2,292.6 2,284.2 2,286.1 2,287.6 

WAIC weight 0.009 0.627 0.249 0.115 

     

Change in WAIC (M5 – M6) 8.4    

Change in WAIC (M5 – M7) 6.5    

Change in WAIC (M5 – M8) 5.0    

Change in WAIC (M6 – M7) -1.9    

Change in WAIC (M6 – M8) -3.4    

Change in WAIC (M7 – M8) -1.5    
Notes: Posterior means estimates with 95 % credible intervals in square brackets.  
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Table 5: Results of Bayesian ordered logistic regression - importance as dependent 

variable  
Model 9 Model 10 Model 11 Model 12 

 
Intercept 1 -3.91 

[-4.49, -3.39] 

 

-2.89 

[-3.69, -2.14] 

-3.03 

[-3.89, -2.23] 

-2.89 

[-3.79, -2.09] 

Intercept 2 -3.14 

[-3.56, -2.76] 

 

-2.12 

[-2.82, -1.47] 

-2.26 

[-3.03, -1.55] 

-2.12 

[-2.87, -1.42] 

Intercept 3 -2.52 

[-2.81, -2.22] 

-1.48 

[-2.12, -0.87] 

 

-1.63 

[-2.33, -0.95] 

 

-1.49 

[-2.19, -0.84] 

 

Intercept 4 -1.24 

[-1.43, -1.06] 

 

-0.11 

[-0.74, 0.49] 

-0.25 

[-0.93, 0.41] 

-0.12 

[-0.79, 0.54] 

Intercept 5 -0.52 

[-0.68, -0.36] 

 

0.70 

[0.05, 1.30] 

0.55 

[-0.13, 1.21] 

0.69 

[0.03, 1.35] 

Intercept 6 0.46 

[0.3, 0.62] 

1.81 

[1.15, 2.45] 

 

1.67 

[0.97, 2.36] 

 

1.81 

[1.12, 2.48] 

 

Gender (male) 

 

 -0.31 

[-0.61, -0.02] 

 

-0.29 

[-0.57, -0.01] 

 

-0.28 

[-0.56, -0.00] 

 

Age   0.02 

[0.01, 0.03] 

 

0.02 

[0.01, 0.03] 

 

0.02 

[0.01, 0.03] 

 

High salience information  1.27 

[0.97, 1.57] 

1.28 

[1.01, 1.57] 

 

1.59 

[1.09, 2.08] 

Digital post   -0.29 

[-0.59, 0.02] 

-0.07 

[-0.49, 0.36] 

 

Digital post * high salience 

information 

   -0.47 

[-1.03, 0.11] 

 

N 646 646 646 646 

WAIC 2020.1 1929.3 1927.5 1927.5 

WAIC weight 0.0 0.169 0.408 0.423 

     

Change in WAIC (M9 – M10) 90.8    

Change in (M9 – M11) 92.6    

Change in (M9 – M12) 92.6    

Change in (M10 – M11) 1.8    

Change in (M10 – M12) 1.8    

Change in (M11 – M12) 0.0    
Notes: Posterior means estimates with 95 % credible intervals in square brackets.  
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Table 6: Probability for response categories and average outcome for importance  
 High salience * 

traditional post 

High salience * 

digital post 

Low salience * 

traditional post 

Low salience * 

digital post 

Probability of response 

1 

0.004 0.007 0.02 0.021 

Probability of response 

2 

0.005 0.008 0.022 0.023 

Probability of response 

3 

0.007 0.012 0.033 0.035 

Probability of response 

4 

0.04 0.065 0.15 0.157 

Probability of response 

5 

0.052 0.08 0.148 0.152 

Probability of response 

6 

0.137 0.185 0.241 0.241 

Probability of response 

7 

0.755 0.643 0.386 0.37 

Average outcome value 

on 7 point Likert scale 

 

6.56 

 

6.33 

 

5.65 

 

5.6 

 

 

 

 

 

 

 

 

 

 

 

 

 



29 
 

Figure 1: Distributions and cumulative proportion of trust, satisfaction and importance 
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Figure 2: Plot of interaction term with importance as dependent variable. Upper model 

for low salience and lower model for high salience 
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Appendix 

Overview of Vignettes for the survey experiment 

Treatment 

combination 

Vignette text 

Traditional 

mail and 

high salience 

information 

You have received the following letter by traditional mail in your letterbox. 

 

MUNICIPAL ROADWORKS FROM NOVEMBER 2016  

 

In our municipality, we have great focus on maintenance of our roads. 

Continuous maintenance of our roads is important as it ensures smooth and 

safe traffic for all the municipality’s citizens. From November onwards we 

will undertake work of the road network. 

 

In connection with the roadwork maintenance, we will carry out work in 

your neighborhood in the near future. You have received this letter as your 

property will be affected. The roadwork planned for your street is 

scheduled to start in one month and is expected to be completed within 

three months. From 7:00 to 16:00, some disturbance and noise may occur 

in connection with the roadwork. 

 

QUESTIONS? 

 

If you have any questions about renovation in the municipality? Read more 

on the municipality's website. 

 

Digital mail 

and high 

salience 

information 

You have received the following letter by digital mail in your e-Boks. 

 

MUNICIPAL ROADWORKS FROM NOVEMBER 2016  

 

In our municipality, we have great focus on maintenance of our roads. 

Continuous maintenance of our roads is important as it ensures smooth and 

safe traffic for all the municipality’s citizens. From November onwards we 

will undertake work of the road network. 

 

In connection with the roadwork maintenance, we will carry out work in 

your neighborhood in the near future. You have received this letter as your 

property will be affected. The roadwork planned for your street is 

scheduled to start in one month and is expected to be completed within 

three months. From 7:00 to 16:00, some disturbance and noise may occur 

in connection with the roadwork. 

 

QUESTIONS? 
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If you have any questions about renovation in the municipality? Read more 

on the municipality's website. 

 

Traditional 

mail and low 

salience 

information 

You have received the following letter by traditional mail in your letterbox. 

 

NEW MUNICIPAL WASTEWATER PLAN FROM NOVEMBER 

2016 

 

Our municipality has adopted a new plan for handling wastewater. It is 

important to maintain the water cycle balance without using unnecessary 

resources. In our municipality, we think out solutions that create an 

attractive and sustainable urban space as well as natural surroundings with 

blue and green recreational qualities. 

 

The wastewater plan illuminates the environmental consequences of 

wastewater management as well as the financial consequences for the 

sewer supply. The plan lives up to the minimum requirements set up for 

cleaning wastewater in areas outside the sewerage area, in the open land. 

 

QUESTIONS? 

 

Do you have questions about the plan? Read more on the municipality's 

website. 

 

Digital mail 

and low 

salience 

information 

You have received the following letter by digital mail in your e-Boks. 

 

NEW MUNICIPAL WASTEWATER PLAN FROM NOVEMBER 

2016 

 

Our municipality has adopted a new plan for handling wastewater. It is 

important to maintain the water cycle balance without using unnecessary 

resources. In our municipality, we think out solutions that create an 

attractive and sustainable urban space as well as natural surroundings with 

blue and green recreational qualities. 

 

The wastewater plan illuminates the environmental consequences of 

wastewater management as well as the financial consequences for the 

sewer supply. The plan lives up to the minimum requirements set up for 

cleaning wastewater in areas outside the sewerage area, in the open land. 

 

QUESTIONS? 
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Do you have questions about the plan? Read more on the municipality's 

website. 

 

Text have been translated as closely as possible from Danish into English.  


