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A B S T R A C T   

Open Government efforts are criticized for providing limited value. Instead of looking at a value, we investigate 
the usefulness of web-based open government portals and apps. Specifically, we investigated the relationship 
between digital transparency and usefulness. We analyzed perceived digital transparency and usefulness in a 
survey of 112 respondents using Partial Least Square (PLS) and Structural Equation Modelling (SEM). The results 
show that perceived functionality, transparency, and efficiency influence usefulness but that functionality of apps 
and efficiency are more important than transparency. Usefulness can be created without having high levels of 
transparency, as the public wants answers to their questions. Apps should be designed for efficient use, as users 
have limited time and resources. Apps having pre-defined functional views can be useful to provide quick insight 
but might limit transparency by not offering other views and insights. Opening raw data using portals can 
provide higher levels of transparency, although more time and effort are needed to analyze. Both portals 
providing access to raw data and apps having pre-defined views are needed for open government and trans
parency as they serve other stakeholder groups and purposes.   

1. Introduction 

Open government is a global phenomenon driven by the need to 
boost innovation, create transparency and improve accountability 
(Bertot, Jaeger, & Grimes, 2010a; b; Janssen, 2011). The creation of 
digital transparency is often viewed as one of the key objectives of open 
government. By opening data and providing functionalities to manipu
late them, transparency can be created (Hossain, Dwivedi, & Rana, 
2016). Digital transparency refers to the creation of transparency by 
opening data and providing functionality for processing the data using 
all kinds of websites. Digital transparency should result in the use of 
open government data. However, the use lags behind (Zeleti, Ojo, & 
Curry, 2016), and open government efforts are often criticized for 
generating limited value by not opening data that can be useful for the 
public (Hossain et al., 2016; Janssen, Charalabidis, & Zuiderwijk, 2012). 

Open government can be achieved by opening data to the public 
(Luna-Reyes, Bertot, & Mellouli, 2014). Web-based portals and appli
cations (apps) serve as an interface to the public and create active and 
passive transparency to an external audience (Rui Pedro Lourenço, 
2016; Matheus & Janssen, 2013). Open data portals often provide access 
to raw data, whereas web-based apps are developed for a specific pur
pose. Yet, how open government can be best implemented is 

underresearched (Tai, 2021). 
Although digital transparency looks appealing and simple, in prac

tice, it is more challenging to achieve (Bertot, Jaeger, & Grimes, 2010a; 
b). Some areas, like open budgeting, are well developed ( Lourenço, 
2023), whereas, for other domains, the creation of transparency is more 
challenging. Many open government initiatives result in limited use
fulness (Luna-Reyes et al., 2014). Some websites are cumbersome to use, 
whereas others only provide a shiny picture of what the government 
wants the public to see. An underlying question is an alignment between 
the website design and what the public wants to see (Matheus, Janssen, 
& Maheshwari, 2018). Máchová & Lněnička (2017) stress the need for 
offering all kinds of functionality on websites to create transparency. 

Websites and apps should help to create digital transparency in open 
government (Bertot, Jaeger, & Grimes, 2010a; b). There are many def
initions and conceptualizations of transparency. For example, Ward 
(2014, p. 46) defined transparency as “being able to ‘look into’ these 
agencies and see how they operate”, whereas Corradini, Polini, Polzonetti 
& Re, (2010, p. 303) conceptualized transparency as “the ability of the 
administration to make citizens aware of the delivery process and of its 
execution state, improving the citizens’ perceived trust in this way”. In gen
eral, there is an agreement that transparency in open government is the 
ability to gain insight into the government by the public (Matheus & 
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Janssen, 2015, p. 1). Many apps provide some insight for citizens, but 
this might not be sufficient as citizens might still not understand what is 
happening. Citizens have various levels of education, experience, and 
digital skills (Matheus & Janssen, 2020), resulting in different needs for 
digital transparency. Hence, digital transparency is about seeing what is 
happening in the government through digital open governmental portals 
and apps. These portals and apps can enable citizens to understand what 
is happening inside the government without the need to work in the 
government or to be present daily in public offices. Therefore, we take a 
slightly different view in this research than the contemporary public 
administration literature and define digital transparency as a stake
holder’s ability to understand what is happening in the government using 
portals or apps. Our definition streses that stakeholders are diverse and 
might have different transparency needs. Furthermore, the definition 
stresses the focus on usefulness of transparency for the stakeholders. For 
the sake of brevity, we will use the term transparency to refer to digital 
transparency. 

Usefulness can be enhanced by developing efficient and transparent 
applications by providing a pre-defined view to the public. Governments 
can create such applications, but they can also be developed by third 
parties intermediaries (Shaharudin, van Loenen, & Janssen, 2023). Apps 
often give some insights from a single perspective, whereas other per
spectives might give different insights. For example, if only budget in
formation is shared, then no insight is gained into resource utilization. 
Therefore it is often advocated that raw data should be opened using 
open data portals (Attard, Orlandi, Scerri & Auer, 2015). The use of raw 
data might consume a lot of time and the use of all kinds of functionality 
for processing the data. On the other hand, providing pre-defined views 
can be more efficient to use but might not be useful nor provide the 
transparency the public is looking for. The actual level of insight needed 
is often difficult to determine, as which views are appropriate to create 
transparency is dependent on the needs and might change over time 
(Cahlikova & Mabillard, 2019). This paper focuses on both portals for 
opening raw data and applications that create data for their users. 
Portals provide all kinds of data, whereas the second provides one or 
more pre-defined views that can be used in an efficient way. 

Although there is much research into open government, empirically 
investigating the usefulness and factors influencing usefulness remains 
scarce (Tai, 2021). Much of the research is not actionable and focuses on 
relationships between openness, accountability, trust, and transparency 
(Aladwani & Dwivedi, 2018; Grimmelikhuijsen, 2012; Ohemeng & 
Ofosu-Adarkwa, 2014; Welch & Hinnant, 2003). In particular, the 
functionality needed and the efficiency are typically neglected. This 
paper addresses this void in the literature. This paper aims to develop a 
model for open government usefulness and to analyze the relationship 
between transparency and usefulness. Identifying these factors can help 
designers of transparency applications and public policy-makers to 
create open government applications and accompanying policies that 
are more useful. 

This paper is structured as follows. In the following section, the 
background of our study is outlined, and the research hypotheses are 
formulated. In Section 3, the research methodology is described. The 
results are presented in Section 4 and discussed in Section 5. Conclusions 
are drawn, and suggestions for future research directions are made in 
Section 6. 

2. Theoretical background 

In this section, we develop the hypothesis underlying our research. 
Bessa-Vilela, Caramelo-Gomes, & Morais, (2017, p. 728) argue that 
digital portals and applications demand certain functionalities to be 
useful for a diverse group of people with different skills. The proper 
design requires to balance transparency and functionality (Bessa-Vilela 
et al., (2017, p. 734). All kinds of functionality are needed to create 
transparency for the public (Alexopoulos, Loukis, & Charalabidis, 2014). 
Portals often have comprehensive functionalities, whereas apps provide 

simple functionality for the public. Various functionality can help the 
users of portals and apps to create transparency within a certain time 
frame. Functionality for visualization is essential to interpret and to 
create transparency. Our first hypothesis takes into consideration that 
Functionality positively influences Perceived Transparency. 

H1. : Functionality positively influences the Perceived Transparency. 

Most people have limited time to be involved in open government, 
although there are exceptions. For example, NGOs might have the re
sources to drill into all kinds of detail and do detailed analyses (Sha
harudin et al., 2023). Jetzek, Avital, and Bjørn-Andersen (2013) 
emphasize users’ limited time and resources and the need for efficiency 
as a value-creating mechanism. Máchová & Lněnička (2017) stress the 
need for processing and integrating Functionality in an efficient manner 
to create Perceived Transparency. Ready-made apps minimize the time 
of the public, whereas functionality for the processing of data can 
accelerate efficient use. Alexopoulos et al., (2014, p. 67) emphasize that 
efficiency should be created to improve users’ use of open data. This 
results in our second hypothesis. We hypothesize that Functionalities 
present in open government data portals and apps positively influence 
users’ Perceived Efficiency in processing open data. 

H2. : Functionality positively influences the Perceived Efficiency. 

Portals and apps should help to create transparency. Creating 
transparency can be a cumbersome task, and functionality can help to 
create transparency in an efficient manner. Functionality can enable 
efficient use (Alexopoulos et al., 2014), for example, by providing 
functionality for data processing or by already providing a pre-defined 
view to the public. Governments can create such applications, but 
they can also be developed by third parties intermediaries (Shaharudin 
et al., 2023). Máchová & Lněnička (2017) argue that functionality is 
needed to integrate data in an efficient manner to transform the data 
into a useful format. Our third hypothesis suggests a positive relation
ship between Perceived Transparency and Perceived Efficiency. 

H3. : Perceived Transparency positively influences the Perceived 
Efficiency. 

Máchová & Lněnička (2017) stress the need for having all kinds of 
functionality to enable useful open government websites. Zuiderwijk, 
Janssen, and Parnia (2013) and Alexopoulos et al. (2014) provide a list 
of functionality requirements to create users’ usefulness. Rui Pedro 
Lourenço (2015) observed that governments should decide properly 
about what data is released and what functionality is needed to process 
the data, since the nature of the data being disclosed might influence the 
level of perceived usefulness by citizens and external users of the opened 
datasets. Due to the aforementioned, our fourth hypothesis is that 
Functionality positively influences the Perceived Usefulness of open 
government data portals and apps. 

H4. : Functionality positively influences the Perceived Usefulness. 

The more transparent a website or app, the higher the usefulness for 
open government (Lean, Zailani, Ramayah & Fernando, 2009). Scholl & 
Luna-Reyes (2011) suggested a positive relationship between trans
parency and usefulness. The creation of transparency results in useful
ness, as transparency helps to find the answer to the questions to reach 
the desired objectives of users. Data disclosure not always results in 
greater transparency or usefulness of these datasets opened in open data 
portals. More data might result in the drowning of data and less use
fulness of the portal. The study of Weerakkody, Kapoor, Balta, Irani, and 
Dwivedi (2017) showed that open data portals might enable citizens to 
see the usefulness of this data by increasing transparency. Our fifth 
hypothesis aims to identify if Perceived Transparency influences 
Perceived Usefulness. 

H5. : Perceived Transparency influences Perceived Usefulness. 

Jetzek et al. (2013) emphasize users’ limited time and resources of 
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users. Too much data might also take more time to process or even result 
in data overload. Perceived Usefulness might depend on the Perceived 
Efficiency of the use of the website or App to find the right answers 
within a short timeframe. In other fields, this relationship is found, e.g., 
Dillon, McDowell, Salimian, and Conklin (1998) found that nurses 
would perceive higher perceived use if bedside-computer systems were 
efficient for them. A similar conclusion was drawn by Jeng (2005) in the 
research on digital library users. Efficiency is essential as open data 
portals often consist of many functionalities, and many activities are 
needed (Zuiderwijk et al., 2013). Inefficient and cumbersome activities 
might result in a lack of use. Hence, our sixth hypothesis takes into 
consideration that transparency applications bring citizens Perceived 
Efficiency in their work, which will increase their perception of 
usefulness. 

H6. : Perceived Efficiency is positively related to Perceived Usefulness. 

Máchová & Lněnička (2017) argue that all kinds of functionality for 
creating transparency result in usefulness. There is no empirical research 
discussing the relationship between functionality and usefulness medi
ated by Transparency, although there is literature about the relationship 
between functionality for transparency on the one hand and trans
parency and perceived usefulness on the other hand. Nilashi, Jannach, 
bin Ibrahim, Esfahani, and Ahmadi (2016) suggested that functionality 
and perceived usefulness are somehow influenced by transparency. We 
expect that functionality helps to create transparency, and in turn, 
transparency will result in higher levels of perceived usefulness. 
Considering the novelty of this relationship, our seventh hypothesis aims 
to identify whether the relationship between Functionality and 
Perceived Usefulness is mediated by Perceived Transparency. 

H7. : The relationship between functionality and Perceived Usefulness 
is mediated by Perceived Transparency. 

In a similar vein, there is no empirical research testing the rela
tionship between functionality and perceived usefulness mediated by 
efficiency. Alexopoulos et al., (2014, p. 67) list of functional re
quirements suggests that the functionality enables to create usefulness in 
an efficient manner. Máchová & Lněnička (2017) and (Zuiderwijk et al., 
2013) argue that all kinds of functionality for creating transparency 
result in usefulness which requires efficient use. However, there are 
articles suggesting relationships between functionality and efficiency, 
and usefulness and efficiency as discussed before when we posed those 
hypotheses. Considering the novelty of these relationships, we have our 

last hypothesis, the relationship between functionality and usefulness is 
mediated by efficiency. 

H8. : The relationship between Functionality and Perceived Usefulness 
is mediated by Perceived Efficiency. 

Our hypothesis result in the model presented in Fig. 1. These eight 
hypotheses will be tested in this research by collecting data from 
citizens. 

3. Research methodology 

3.1. Data collection 

The data used in this study were collected through a survey 
distributed to users of applications to increase transparency. The ques
tionnaire developed for the survey was pre-tested by seven colleagues 
experienced in surveys and quantitative research. Their remarks and 
suggestions were used to improve some formulations, which led to the 
final version of the questionnaire. We then surveyed users in the 
Transparency portals and apps conducted in the OpenGovIntelligence 
(OGI) Project (http://www.opengovintelligence.eu/). OGI was a project 
funded by the European Commission (EC) within the Horizon 2020 
framework (H2020), which developed all kinds of applications for 
creating transparency. These pilots agreed to email the link to this 
questionnaire to their users and asked them to fill out the electronic 
form. In total, 187 valid responses were gathered from Belgium, Estonia, 
Greece, Lithuania, England, and Ireland from September to November 
2019. A reminder was sent after three weeks. The responses are anon
ymous, and no detailed demographic data was collected. This should 
ensure that respondents feel comfortable responding, fetching honest 
answers, and complying with the privacy requirements. The question
naire was meant to be short and to the point so that it could be 
distributed to end-users without gathering personally identifiable in
formation in compliance with the ethical guidelines to avoid the 
collection of personal information if not necessary. Hence, there were no 
questions to collect demographic data. 

3.2. Data processing 

We used Partial Least Square (PLS) as recommended by Pavlou & 
Gefen (2005). More details of the PLS method is described in Section 4.2. 
Besides PLS, we followed McDonald & Ho (2002) guidelines, selecting 

Fig. 1. Conceptual model of digital transparency and usefulness for open government.  
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SEM as it is able to analyze the structural relationship between the 
measured variable and latent constructs. As a SEM step, absolute fit 
indices are tested to identify whether a priori model fits or does not. 
McDonald & Ho (2002) stated that “given the complexity of structural 
equation modelling, it is not uncommon to find that the fit of a proposed 
model is poor”. 

This paper used SmartPLS 3 and SPSS 24 to conduct the SEM anal
ysis. All our variables were intended to be measured as reflective con
structs using multi-item scales, meaning they are meant to be latent (not 
directly observed) variables. All items were measured using a 1–5 Likert 
scale. 

4. Results 

4.1. Descriptive statistics 

The data originates from Belgium, Estonia, Greece, Lithuania, En
gland, and Ireland. In total 112 people were surveyed, as shown in  
Table 1. The ethics committee did not recommend collecting de
mographic data, and no hypotheses were formulated. We kept the 
questionnaire short and did not collect demographic information, 
however, the pilot participants primarily filled in the questionnaire. 
Hence, the questionnaire was filled in by those persons having an in
terest in and experience with digital transparency. The persons in charge 
of the pilots indicated that there were two types of groups. One group 
consisted of experienced persons who were highly skilled and able to 
analyze raw data, whereas the other group had hardly any skills and was 
primarily interested in creating digital transparency. Both groups are 
included in the sample. 

4.2. Partial least square (PLS) 

Partial Lease Square (PLS) was utilized for data analysis using 
SmartPLS 3.0 software. PLS is appropriate for the analysis of complex 
models with latent variables and small sample sizes (Pavlou & Gefen, 
2005). Previous IS studies successfully applied this technique, which 
found that it is an effective method for data analysis (Shirish, Chandra, & 
Srivastava, 2021; Wamba, 2022). By applying the recommended 
two-stage analytical procedure, the measurement model was evaluated 
first, followed by examining the structural relationships (Hair, Black, 
Babin, Anderson & Tatham, 1988). 

4.3. Measurement model 

Three types of validity were tested: content, convergent, and 
discriminant validity. Content validity, the assessment of the chosen 
measures’ appropriateness in capturing the full domain of constructs 
(Straub, Boudreau, & Gefen, 2004), was examined by checking for 
consistency between the measurement items and the existing literature. 
This was completed at the questionnaire design stage. Convergent val
idity, which checks for the indicators for a construct correlation with one 
another in comparison with the indicators of another construct (Petter, 
Straub, & Rai, 2007) was tested by using factor analysis (Table 2). The 
output depicts a strong correlation between each item and its corre
sponding construct, demonstrating convergent validity. 

Convergent validity was also tested by examining composite reli
ability (CR) and average variance extracted (AVE) for the indicators 
(Hair et al., 1988)). As can be seen from Table 3, CR values range from 
0.836 to 0.898, which is above the suggested CR threshold of 0.7 (Chin, 
1998). AVE values were above the recommended threshold of 0.5 
(Fornell & Larcker, 1981) and ranged between 0.688 and 0.767. Cron
bach’s values ranged from 0.684 to 0.772, fulfilling the threshold 
criteria (Morgan, Cleave-Hogg, DeSousa & Tarshis, 2004). 

Discriminant validity was verified by checking the square root of the 
AVE (Fornell & Larcker, 1981). The square root values of AVE are all 
greater than the corresponding intern construct correlations (Table 4), 
demonstrating satisfactory discriminant validity. 

Additionally, Heterotrait-monotrait (HTMT) ratio criterion was also 
checked (Hair et al., 1988). The HTMT should be lesser than 0.85 to 
discriminate between factors. The results in Table 5 demonstrated that 
HTMT is less than 0.85, meeting the HTMT criterion for discriminant 
validity. As a result, the suggested outputs indicate a satisfactory mea
surement model. 

4.4. Common method bias (CMB) 

CMB was accessed by performing the full collinearity variance 
inflation factors (VIFs) test (Kock, 2015). The degree of common method 
bias was measured with Harman’s single-factor test. Harman’s 
single-factor test was conducted by including all the items in a principal 
component factor analysis. Based on the analysis, the cumulative 

Table 1 
Descriptive Key Demographic Variables.  

# City / Country Number people interviewed 

1 Trafford England  28 
2 Lithuania  22 
3 Estonia  10 
4 Belgium  2 
5 Ireland  26 
6 Greece  24  

TOTAL  112  

Table 2 
Cross Loadings.   

Eff Func Tr Usefulness 

Eff1  0.920  0.44  0.334  0.598 
Eff2  0.829  0.222  0.336  0.412 
Func 3  0.377  0.88  0.337  0.617 
Func1  0.291  0.766  0.071  0.382 
Func2  0.288  0.803  0.016  0.433 
Tr1  0.306  0.238  0.87  0.412 
Tr2r  0.355  0.128  0.873  0.428 
Useful1  0.477  0.376  0.414  0.762 
Useful2  0.484  0.462  0.457  0.869 
Useful3  0.509  0.647  0.338  0.854  

Table 3 
Construct reliability and validity.   

M (SD) Cronbach’s 
alpha 

Composite 
reliability 

Average variance 
extracted (AVE) 

Eff        
Eff1 3.76 

(0.78)       
Eff2 3.49 

(0.72)  
0.704  0.868  0.767 

Func        
Func1 3.79 

(0.73)       
Func2 3.73 

(0.74)       
Func3 3.85 

(0.79)  
0.760  0.856  0.669 

Tr        
Tr1 3.09 

(0.54)       
Tr2 2.78 

(0.61)  
0.684  0.863  0.760 

Usefulness        
Useful1 3.40 

(0.66)       
Useful2 3.48 

(0.74)       
Useful3 3.62 

(0.75)  
0.772  0.868  0.688  
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variance extracted was 28.84%, which is well below the 50% threshold 
(Harman, 1976; Podsakoff, MacKenzie, Lee & Podsakoff, 2003), indi
cating an absence of common method bias. 

The results (Table 6) show that the pf values the full VIF for each 
construct are below the recommended threshold of 3.3 (Kock, 2015), 
suggesting that the proposed research model could be considered free of 
CMB. 

The hypotheses were tested using SEM. First, we discuss the de
mographic data, followed by the common method bias. To test the hy
pothesis, we estimated a measurement model to find whether our items 
were able to measure the intended concept. Finally, we present the 
structural model. 

4.4.1. Structural model 
We used Smart PLS 3 to assess the hypothesized relationships based 

on explanatory power (R2), for model quality. Additionally, we followed 
standardized root mean square residual (SRMR) for model fit (Henseler, 
Hubona, & Ray, 2016). The SRMR value of the research model is 0.10 
which is close to the recommended threshold value of 0.10 (Henseler 
et al., 2016). In order to test the hypotheses’ significance, the boot
strapping re-sampling methods (5000 re-samples) (Hair et al., 2011) and 
95% confidence interval (Chin, 1998) was used. 

The results of the structural model evaluation are presented in  
Table 7. It can be concluded that H1-H6 are strongly supported. In 
addition to testing direct effects in the proposed research model, various 
mediating effects were also tested. The table shows that one indirect 
effect is significant, supporting hypothesis H8. 

The model exploratory power (R-square) is 0.576. 
Fig. 2 shows the resulting final model. Functionality influences the 

level of Perceived Transparency (H1) positively, Functionality in
fluences the expected Perceived Efficiency (H2) positively, and Func
tionality also positively influences the Perceived Usefulness (H4). The 
level of Transparency influences the Perceived Efficiency (H3), and the 
level of Perceived Transparency influences the Perceived usefulness 
(H5). The Perceived Efficiency influences the Perceived Usefulness (H6). 

Functionality positively influences the expected Perceived Efficiency 
and the Perceived usefulness. However, functionality does not influence 
any level of Transparency and expected usefulness (H7). The latter 
shows the complex relationship between functionality, Perceived 
transparency, and Perceived Usefulness. More functionality might help 
some stakeholder groups to increase Perceived Transparency and Use
fulness, whereas others are helped by less and simpler functionality. 

The survey results show that functionality, Perceived Transparency, 
and Perceived Efficiency are key considerations for developing useful 
open government applications. On the one hand, functionality can lead 
to customized apps having a pre-defined view, being used in an efficient 
manner, and providing transparency resulting in high levels of Perceived 
Usefulness. The Functionalities are used for customization but have the 
disadvantage of having a pre-defined view. On the other hand, diverse 
Functionalities can be used to process raw data more efficiently, 
resulting in higher levels of Perceived Transparency and Perceived 
Usefulness. This requires a wide range of functionalities. 

5. Discussion 

Open government initiatives are often criticized for not providing 
value (Janssen et al., 2012; Jetzek et al., 2013) and being useful 
(Luna-Reyes et al., 2014), whereas usefulness is essential for creating 
open government. In the ideal world, the public has the time and ca
pabilities to make sense of open government data. In reality, they have 
limited time and resources Jetzek et al. (2013), and they need advanced 
functionality to create transparency Máchová & Lněnička (2017) and to 
ensure usefulness (Luna-Reyes et al., 2014). Our SEM models suggest 
that having the right functionalities are the basis for ensuring a useful 
open government. 

Our model provides insight into the value creation by open govern
ment. There are two primary types to create open government data. The 
types differ in the type of functionalities and the way open government 
data is processed. The first type is to build fancy apps readily for use by 
the users based on an analysis of their needs. This results in providing 
them with a pre-defined view that they can be used in an efficient 
manner and provides the transparency needed to make the results use
ful. Apps are developed to provide often a single, or only a few views, 
and are user-friendly and visual. This is a useful approach for repetitive 
applications, but the disadvantage is that no other views can be created 
that might result in different or new insights. For some stakeholders, this 
might not result in the transparency they are looking for (Rowley, 2011). 
The second type is based on providing raw data using portals. Raw data 
needs extensive work in understanding, combining, analyzing, and 
visualizing data, which activities are often time-consuming (Alex
opoulos et al., 2014). Functionality is needed to analyze the data in an 
efficient manner, and then diverse ways of transparency can be created 
by users to make the results useful. This results in deep insights and 
higher levels of Perceived Transparency, however, it usually requires 
much analysis and a lot of work. This might only be useful for those with 
the time and ability to make sense of raw data. This is a relatively small 

Table 4 
Correlations and Fornell-Larcker criterion (Discriminant validity).   

Eff Func Tr Usefulness 

Eff  0.876       
Func  0.397  0.818     
Tr  0.379  0.21  0.872   
Usefulness  0.591  0.606  0.482  0.830  

Table 5 
Heterotrait-monotrait (HTMT) ratio criterion.   

Eff Func Tr Usefulness 

Eff        
Func  0.504      
Tr  0.549  0.273    
Usefulness  0.781  0.746  0.669   

Table 6 
Full collinearity statistics (VIF).   

VIF 

Eff2  1.419 
Eff3  1.419 
Func 4  1.527 
Func1  1.492 
Func2  1.606 
Tr1  1.369 
Tr2r  1.369 
Useful2  1.399 
Useful4  1.906 
Useful3  1.737  

Table 7 
Hypothesis testing.  

Hypothesis Path β P values Results 

H1 Func -> Tr 0.210  0.044 Supported 
H2 Func -> Eff 0.332  0.001 Supported 
H3 Tr -> Eff 0.309  0.000 Supported 
H4 Func -> Usefulness 0.421  0.000 Supported 
H5 Tr -> Usefulness 0.272  0.000 Supported 
H6 Eff -> Usefulness 0.321  0.000 Supported 
H7 Func -> Tr -> Usefulness 0.057  0.098 Not supported 
H8 Func -> Eff-> Useful 0.106  0.010 Supported  

Q2 predict SRMR 
Efficiency 0.131 0.10 
Functionality 0.017 
Usefulness 0.347  
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group when looking at the whole populations, however, almost half of 
the population in our sample. 

The public should be viewed as a collection of diverse stakeholders 
having their own interests (Rowley, 2011). Transparency depends on the 
eye of the beholder and what one is looking for. For one person, open 
data portals might result in transparency, whereas the same portal might 
result in no or limited transparency for another person. The public wants 
answers to their questions, but their questions might be different. This 
makes the development of digital transparency non-trivial. The results 
suggest that both apps and releasing raw data are needed to create 
transparency. Some of the users will prefer the use of apps, whereas 
others, who have more time, and the capabilities to analyze the data 
in-depth, will prefer to have access to the raw data. Both ways require 
different functionalities, which enhance the Perceived Efficiency of use, 
create higher levels of Perceived Transparency and result in the 
Perceived Usefulness of open government data. 

Functionality can enable efficient use (Alexopoulos et al., 2014). 
Most portals contain comprehensive functionalities (Zuiderwijk, Jans
sen, & Davis, 2014) and are less efficient to use. Yet, Perceived Efficiency 
influences Perceived Usefulness. This suggests that efficiency is impor
tant considering when creating and creating portals as this influences 
the Perceived Usefulness. 

Transparency usually requires the inclusion of different views. 
Higher levels of Perceived Transparency can be created by including 
diverse functionalities (e.g., filters, maps, graphs, tables) and making 
raw data available. Then, letting the public analyze the data from their 
desired perspectives is possible. Although this is more time-consuming 
and requires understanding how the data is collected, it creates higher 
levels of transparency. Yet, usage consumes time, and there is a need to 
focus on efficiency to be able to advance the understanding within a 
short time frame. The results of complex analysis of open government 
data can be useful, but the outcomes might not be. The risk is that much 
time is spent on analysis that might not result in useful analysis. Hence, 
higher levels of transparency come at a price. 

Citizens might perceive transparency differently. The literature has 
various transparency definitions (Bannister & Connolly, 2011; Bertot, 
Jaeger, & Grimes, 2010a; b; Helbig, Styrin, Canestraro, & Pardo, 2010; 
Luna-Reyes et al., 2014; Ward, 2014). Our findings suggest that trans
parency is highly contextual and that the portals and apps might have 
different ways of creating transparency. Apps are efficient and can show 

results at a glance having high usefulness. As the context changes, also 
the influence of the factors changes. Portals should ensure efficient use 
to be useful. In other words, digital transparency needs to be created in 
an efficient way. Transparency should always take into account the 
stakeholder group for whom transparency is created. 

5.1. Research contributions 

There is much discussion about the value of open government 
(Hossain et al., 2016; Jetzek et al., 2013; Luna-Reyes et al., 2014). In 
contrast to other research, we looked at the usefulness of open govern
ment apps and websites, as, in the end, transparency can only be created 
when websites and apps are used. Usefulness is hardly considered in 
existing models (Grimmelikhuijsen, 2012). The scant attention given to 
perceived usefulness is surprising, as only use can lead to an open 
government. 

Open data portals have many functionalities and activities that are 
needed to create digital transparency (Zuiderwijk et al., 2013). 
Perceived efficiency is also given limited attention in research (Kassen, 
2013; Zuiderwijk et al., 2013), whereas our research shows that effi
ciency is important. Users are diverse and have limited time and use 
open government data in different ways. As such, the public should not 
be considered a homogenous group in further research. Different groups 
have different needs, and further research should focus on how to create 
some level of transparency for different user groups. 

Transparency is a complex construct. Functionalities are needed to 
create transparency. Yet full transparency is often not needed nor 
required. Apps can be very useful and provide the necessary insight; 
without needing that the government becomes fully transparent. Raw 
data can provide more insights but might be less efficient, and the 
question is if the insights are useful. Some might be, whereas others 
might not. There is a need for further theorizing to understand better 
how digital transparency for citizens can be created in different contexts. 

5.2. Practical implications 

Open government efforts have often not realized their potential and 
resulted in disappointing results (Zeleti et al., 2016). Much of the current 
research has focused on value-creation mechanisms which are hard to 
bring into practice. Instead, our research shows that the key to open 

Fig. 2. Results of structural model test.  
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government is creating websites and apps that are useful for the public. 
Digital Transparency should be viewed from diverse stakeholder’s point 
of view. Hence, Digital Transparency should be and views as the ability 
of a stakeholder to understand what is happening in the government 
using portals or apps. By taking this view, the practical contribution of a 
portal for the users is stressed. 

Digital transparency is an ambiguous concept that is hard to define. 
By emphasizing the usefulness for stakeholders, the focus becomes more 
clear. The point of view of stakeholders should bet taken to bring digital 
transparency into practice. 

Our research provides fresh insights and shows that functionalities 
and efficiency are key for contributing to perceived usefulness. All too 
often, the open data portals are complex and they cannot be used in an 
efficient manner (Kassen, 2013). Open government initiatives should 
focus either on efficiency by showing a single view or a limited number 
of views or on creating higher levels of transparency by releasing the raw 
data (Matheus, 2017). Apps can be efficient and provide quick insight 
but have pre-defined views determined by their developers, limiting 
transparency to these pre-defined views, whereas opening raw data can 
provide higher levels of transparency by enabling the creation of addi
tional views by the public but need more functionalities and have a 
longer time to use. A trade-off between these aspects is required, and for 
open government policy-makers and designers, this implies that both 
easy-to-use apps and comprehensive portals are needed. Both serve 
different purposes and create different types of transparency. Apps are 
often focused on the general public having limited knowledge about 
statistics and manipulating data (Janssen, Matheus, Longo & Weer
akkody, 2017). Data is put in context to make it easy to understand and 
manipulate within a limited time. This approach’s disadvantages are 
that a pre-defined view is given and that not all manipulations are 
possible. This does not result in complete transparency (Cukierman, 
2009; Fung, Graham, & Weil, 2007), however, it helps to create some 
level of transparency and can be useful. In contrast, data portals can be 
used by citizens having the expertise and the time to analyze data 
(Matheus et al., 2018). This can provide greater insight resulting in 
higher levels of transparency, however, this is only feasible for experts 
and the usefulness of the results can vary. Hence our findings stress the 
need to consider the diversity of stakeholders. Furthermore, the findings 
highlight the need to develop different websites and apps for different 
stakeholders. 

5.3. Limitations and future work 

Although the current study provides some useful analysis of factors 
influencing digital transparency from the citizen’s perspective, there are 
some limitations. The sample consists of citizens who are often familiar 
with open data, or at least that open data is available for their needs. In 
retrospect, we found that persons who were not familiar with open data 
were hardly included in the sample. As such, our sample is only repre
sentative for experienced users. This might not be surprising, as only 
those who are familiar with the use of open data for transparency are 
probably interested in filling in the survey. 

We followed Grimmelikhuijsen (2012) by developing a realistic view 
of transparency. We refrained from including typical public adminis
tration constructs like trust and openness. For further research, we 
recommend developing models that integrate constructs like trust, 
accountability and openness, which are often used in public adminis
tration research. 

Digital transparency is not easy to realize. There is a need for further 
theorizing to understand better how datasets and functionality can be 
used to create digital transparency for citizens. Governments should not 
just assume that apps or portals achieve transparency. We recommend 
developing design methods for supporting governments to create digital 

transparency. Citizens can be involved in the design process of creating 
transparency to understand their needs better. Governments should 
explore a variety of means to create transparency and not focus on a 
single way. Different strategies need to be researched to fulfill the need 
of citizens. 

6. Conclusions 

Transparency will only be created if open data is useful for the 
public. This paper is one of the first papers investigating the usefulness 
of open government initiatives from a user perspective. The SEM model 
shows that having the right functionalities for the apps and websites is 
the basis for increasing the perceived usefulness. Functionalities can 
increase transparency, resulting in higher Perceived Efficiency and 
Perceived Usefulness. Dedicated attention should be paid to the citizens’ 
different needs and ensure efficiency as the time of citizens and other 
users is limited. We recommend classifying different types of users in 
further research and testing models which can use constructs like trust, 
accountability, and openness (Bannister & Connolly, 2011; Helbig et al., 
2010). 

Transparency is a complex and ambigious construct. Transparency 
can increase the credibility of open government, but usefulness might 
not always need transparency. Apps result in higher efficiency for the 
users, but only provide insight from one or a few pre-defined views. The 
level of transparency is limited, as other views are not covered. Opening 
raw data requires many functionalities that are less efficient than pre- 
defined apps. However, these enable users to create their own views 
and find insights that are not pre-defined, resulting in higher levels of 
Perceived Transparency, but this might not result in higher Perceived 
Usefulness. Whereas open government apps do not create complete 
transparency, they can be used by a broad public and their Perceived 
Usefulness can be higher. Raw data is perceived as efficient to use but 
can enable higher Perceived Transparency levels, which is only feasible 
for a limited number of persons. Hence, higher levels of transparency 
come at a price. In further research, we recommend creating a classifi
cation for transparency initiatives considering the context variations. 
Some types of initiates are likely to be affected by other factors. For 
example, the functionality of open data portals for raw data will likely 
differ from ready-for-use apps. These influence the Perceived Efficiency, 
level of Perceived Transparency, and, ultimately, the Perceived 
Usefulness. 
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Appendix A. - Overview of Latent Constructs, Item Questions, and Sources  

Latent Constructs Measurements (Questions) Source 

Usefulness Useful1:The App helps me to make better decisions 
Useful2: The App is useful to me 
Useful3: The App helps me to achieve my goals 

Romi (2013) 
Romi (2013) 
Delone & McLean (2003) 

Transparency Tr1: The App helps to increase transparency 
Tr2: More functions in the Apps are needed to create transparency to support decision making 

Matheus & Janssen (2013) 
Matheus & Janssen (2013) 

Functionality Func1: All functions in the App works properly 
Func2: I found the various functions in the apps are well integrated 
Func 3: The visualizations provided by the App enable better interpretation of data 

Alexopoulos et al. (2014);Matheus & Janssen (2013) 

Efficiency Eff1: The Apps reduce time spent looking for information 
Eff2: The Apps reduce the costs of finding information 

Delone & McLean (2003)  
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Máchová, R., & Lněnička, M. (2017). Evaluating the quality of open data portals on the 
national level. Journal of Theoretical and Applied Electronic Commerce Research, 12(1), 
21–41. 

Matheus, R. (2017). Designing and Evaluation Transparency in Open Government. Paper 
presented at the Conference for E-Democracy and Open Government. 

Matheus, R., & Janssen, M. (2013). Transparency of civil society websites: towards a model 
for evaluation websites transparency. Paper presented at the Proceedings of the 7th 
International Conference on Theory and Practice of Electronic Governance. 

Matheus, R., & Janssen, M. (2015). Transparency dimensions of big and open linked 
data. In M. Janssen, M. Mäntymäki, J. Hidders, B. Klievink, W. Lamersdorf, B. van 
Loenen, & A. Zuiderwijk (Eds.), Open and big data management and innovation (Vol. 
9373, pp. 236–246). Springer International Publishing.  

Matheus, R., & Janssen, M. (2020). A systematic literature study to unravel transparency 
enabled by open government data: The window theory. Public Performance & 
Management Review, 43(3), 503–534. 

Matheus, R., Janssen, M., & Maheshwari, D. (2018). Data science empowering the public: 
Data-driven dashboards for transparent and accountable decision-making in smart 
cities. Government Information Quarterly, 37(3), Article 101284. 

McDonald, R. P., & Ho, M.-H. R. (2002). Principles and practice in reporting structural 
equation analyses. Psychological Methods, 7(1), 64. 

Morgan, P., Cleave-Hogg, D., DeSousa, S., & Tarshis, J. (2004). High-fidelity patient 
simulation: validation of performance checklists. British Journal of Anaesthesia, 92(3), 
388–392. 

Nilashi, M., Jannach, D., bin Ibrahim, O., Esfahani, M. D., & Ahmadi, H. (2016). 
Recommendation quality, transparency, and website quality for trust-building in 
recommendation agents. Electronic Commerce Research and Applications, 19, 70–84. 

Ohemeng, F. L., & Ofosu-Adarkwa, K. (2014). Promoting transparency and strengthening 
public trust in government through information communication technologies?: A 
study of Ghana’s E-governance initiative. International Journal of Public 
Administration in the Digital Age, 1(2), 25–42. 

Pavlou, P. A., & Gefen, D. (2005). Psychological contract violation in online 
marketplaces: Antecedents, consequences, and moderating role. Information Systems 
Research, 16(4), 372–399. 

Petter, S., Straub, D., & Rai, A. (2007). Specifying formative constructs in information 
systems research. MIS Quarterly, 31(4), 623–656. 

Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., & Podsakoff, N. P. (2003). Common method 
biases in behavioral research: a critical review of the literature and recommended 
remedies. Journal of applied psychology, 88(5), 879. 

Romi, I. M. (2013). Testing delone and mclean’s model in financial institutions. American 
Academic & Scholarly Research Journal, 5(3 special issue), 121. 

Rowley, J. (2011). e-Government stakeholders—Who are they and what do they want? 
International Journal of Information Management, 31(1), 53–62. 

Scholl, H.J., & Luna-Reyes, L.F. (2011). Transparency and openness in government: a system 
dynamics perspective. Paper presented at the Proceedings of the 5th International 
Conference on Theory and Practice of Electronic Governance. 

Shaharudin, A., van Loenen, B., & Janssen, M. (2023). Towards a common definition of 
open data intermediaries. Digital Government: Research Practice, 4(2), 1–21. 

Shirish, A., Chandra, S., & Srivastava, S. C. (2021). Switching to online learning during 
COVID-19: Theorizing the role of IT mindfulness and techno eustress for facilitating 

R. Matheus et al.                                                                                                                                                                                                                                

http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref1
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref1
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref1
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref2
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref2
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref2
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref3
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref3
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref4
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref4
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref4
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref5
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref5
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref5
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref6
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref6
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref7
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref7
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref8
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref8
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref9
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref10
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref10
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref10
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref11
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref11
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref12
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref12
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref12
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref13
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref13
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref14
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref14
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref14
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref15
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref15
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref16
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref17
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref17
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref17
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref18
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref18
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref18
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref19
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref19
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref20
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref20
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref20
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref21
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref21
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref21
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref22
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref22
https://doi.org/10.1016/j.giq.2013.05.012
https://doi.org/10.1016/j.giq.2013.05.012
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref24
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref24
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref25
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref25
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref25
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref26
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref26
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref27
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref27
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref28
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref28
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref28
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref29
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref29
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref30
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref30
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref30
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref31
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref31
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref31
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref31
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref32
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref32
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref32
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref33
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref33
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref33
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref34
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref34
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref35
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref35
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref35
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref36
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref36
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref36
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref37
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref37
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref37
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref37
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref38
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref38
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref38
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref39
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref39
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref40
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref40
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref40
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref41
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref41
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref42
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref42
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref43
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref43
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref44
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref44


International Journal of Information Management 73 (2023) 102690

9

productivity and creativity in student learning. International Journal of Information 
Management, 61, Article 102394. 

Straub, D., Boudreau, M. C., & Gefen, D. (2004). Validation guidelines for IS positivist 
research. Communications of the Association for Information Systems, 13(1), 24. 

Tai, K.-T. (2021). Open government research over a decade: A systematic review. 
Government Information Quarterly, 38(2), Article 101566. 

Wamba, S. F. (2022). Impact of artificial intelligence assimilation on firm performance: 
The mediating effects of organizational agility and customer agility. International 
Journal of Information Management, 67, Article 102544. 

Ward, S. J. (2014). The magical concept of transparency. Ethics for Digital Journalists: 
Emerging Best Practices, 45–58. 

Weerakkody, V., Kapoor, K., Balta, M. E., Irani, Z., & Dwivedi, Y. K. (2017). Factors 
influencing user acceptance of public sector big open data. Production Planning & 
Control, 28(11–12), 891–905. 

Welch, E.W., & Hinnant, C.C. (2003). Internet use, transparency, and interactivity effects on 
trust in government. Paper presented at the System Sciences, 2003. Proceedings of the 
36th Annual Hawaii International Conference on. 

Zeleti, F. A., Ojo, A., & Curry, E. (2016). Exploring the economic value of open 
government data. Government Information Quarterly, 33(3), 535–551. 

Zuiderwijk, A., Janssen, M., & Davis, C. (2014). Innovation with open data: Essential 
elements of open data ecosystems. Information Polity, 19(1, 2), 17–33. 

Zuiderwijk, A., Janssen, M., & Parnia, A. (2013). The complementarity of open data 
infrastructures: An analysis of functionalities. Paper presented at the Proceedings of the 
14th Annual International Conference on Digital Government Research. 

Ricardo Matheus is a lecturer and researcher in the field of Open government Data and 
Infrastructures at the Information and Communication Technology research group of the 

Technology, Policy and Management Faculty of Delft University of Technology (The 
Netherlands). He was a lecturer at Rotterdam School of Management of Erasmus Rotter
dam University (The Netherlands) teaching Data Science and Programming for Managers 
courses. He leads WPs in the CAP4CITY Project (www.cap4city.eu/) and leaded WPs in the 
H2020 OpenGovIntelligence project (www.opengovintelligence.eu) which aims to create 
transparency using open government data in six international governmental pilots. 

Roel Faber is a Researcher at KiM Netherlands Institute for Transport Policy Analysis of the 
Ministry of Infrastructure and Water Management,. He is specialized in analysing big data 
sets for enabling the Ministry to develop policies based on sound knowledge. 

Elvira Ismagilova joined the School of Management at the University of Bradford in 
December 2017 as a Lecturer in Marketing. She received her PhD in Business Management 
from Swansea University, UK (2017). She holds BSc in Applied Informatics in Economics 
from Udmurt State University, Russia and MSc in Economics, Accounting and Finance 
from Bristol University, UK. 

Marijn Janssen is a full Professor in ICT & Governance and chair of the Information and 
Communication Technology research group of the Technology, Policy and Management 
Faculty of Delft University of Technology. His research interests are in the field of 
orchestration, infrastructures, and open and big data. He is Co-Editor-in-Chief of Govern
ment Information Quarterly, conference chair of IFIP EGOV series president of the Digital 
Government Society (DGS). He was nominated in 2018 and 2019 by Apolitical as one of 
the 100 most influential people in the Digital Government worldwide https://apolitical. 
co/lists/digital-government-world100. More information: www.tbm.tudelft.nl/marijnj. 

R. Matheus et al.                                                                                                                                                                                                                                

http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref44
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref44
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref45
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref45
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref46
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref46
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref47
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref47
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref47
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref48
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref48
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref49
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref49
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref49
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref50
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref50
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref51
http://refhub.elsevier.com/S0268-4012(23)00071-3/sbref51

	Digital transparency and the usefulness for open government
	1 Introduction
	2 Theoretical background
	3 Research methodology
	3.1 Data collection
	3.2 Data processing

	4 Results
	4.1 Descriptive statistics
	4.2 Partial least square (PLS)
	4.3 Measurement model
	4.4 Common method bias (CMB)
	4.4.1 Structural model


	5 Discussion
	5.1 Research contributions
	5.2 Practical implications
	5.3 Limitations and future work

	6 Conclusions
	Author statement
	Declaration of Competing Interest
	Acknowledgment
	Appendix A - Overview of Latent Constructs, Item Questions, and Sources
	References


