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Abstract. While governments and researchers often focus on the opening of data 
through open data infrastructures, the adoption and use of open data infrastructures 
has received less attention, despite the fact that this use should result in the 
envisioned benefits. This study aims to examine to which extent and by which 
factors the acceptance and use of open data infrastructures by researchers can be 
influenced. For this purpose we use an integrated model of the Unified Theory of 
Acceptance and Use of Technology (UTAUT) and the two-stage Expectation 
Confirmation Theory of Information Systems continuance (ECT). Our research 
confirms the hypothesis that Perceived Usefulness (PU), Effort Expectancy (EE), 
Social Influence (SI) and Trust (T) in the pre-usage stage can be used to predict 
PU, EE, SI and T in the post-usage stage, which may subsequently influence the 
acceptance and use of open data infrastructures. Nevertheless, not all of our 
findings show support for applying the combined UTAUT-ECT model, and the 
findings suggest that the model needs to be specified and adapted for the domain 
of open data. We recommend future research to develop models for the acceptance 
and use of technologies that are more specific to the context of open data.2 

Keywords. Open data, adoption, use, infrastructure, UTAUT, ECT. 

Introduction 

Governments often focus on the opening of data through open data infrastructures, and 
the adoption and use of open data infrastructures has received less attention in practice. 
While the scientific literature in the area of open data also often used to focus on the 
supply-side of open data [e.g., 1], recently awareness started growing that more 
attention should be paid to the use of open data [e.g., 2, 3]. Paying attention to the 
acceptance and use of open data infrastructures is important, since this results in more 
value creation than only opening data [4]. The envisioned benefits of open data 
infrastructures cannot be realized if open data is not accepted and used. 

                                                           
1 Corresponding Author. 
2 This paper is related to the H2020 VRE4EIC project (www.vre4eic.eu). The authors would like to 
thank their colleagues of this project for their input for this paper, although the views expressed are the 
views of the authors and not necessarily of the project. 
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Although several articles already discuss variables that may influence the 
acceptance and use of open data [e.g., 5, 6], there are limited studies that provide 
overviews of such factors from a user perspective. Moreover, most of these studies are 
not focused on open data infrastructures in particular, while open data is often offered 
through these infrastructures. In addition, many articles that discuss variables 
influencing the acceptance and use of open data do not build on existing theories and 
theoretical models, while various theories about the acceptance and use of technology 
in general have been developed that might also be relevant in the context of open data 
infrastructures. The study aims to examine to which extent and by which factors the 
acceptance and use of open data infrastructures by researchers can be influenced. We 
focus specifically on researchers as open data users and other types of open data users 
(e.g. developers and citizens) are outside the scope of this study.  

1. Research background 

There is no common understanding of the concept ‘open data infrastructures’. Related 
domains, such as the literature on digital infrastructures and information infrastructures, 
may be used to develop a definition of open data infrastructures. As described in the 
literature, digital and information infrastructures are often defined as shared systems [7, 
8], that can be public or quasi-public [9], and that evolve over time [9]. Moreover, 
these types of infrastructures contain interacting and connected social and technical 
elements [9-11] that together form a system. Based on the digital and information 
infrastructure literature, [12, p. 45] defines an Open Government Data (OGD) 
Infrastructure as “a shared, (quasi-)public, evolving system, consisting of a collection 
of interconnected social elements (e.g. user operations) and technical elements (e.g. 
open data analysis tools and technologies, open data services) which jointly allow for 
OGD use”. We adopt this definition in our study on the acceptance and use of open 
data infrastructures. 

Venkatesh et al. [13] have developed a model that integrates UTAUT and ECT. 
This model enables us to understand the acceptance and use of a certain technology 
during the course of its usage. It includes both pre-usage variables, usage variables, and 
variables concerning the intention to continue using the technology, such as perceived 
usefulness, trust and satisfaction. UTAUT allows for examining complex and 
sophisticated organizational technologies of managerial concern [13]. UTAUT has also 
been used in research on factors influencing the intention to use open government [14], 
and open data is often seen as an important aspect of an open government. ECT allows 
for investigating the continuance of Information Systems (IS) [15] as well as changes 
in the beliefs and attitudes of users during their IS usage [16]. The model of [13] is 
appropriate for investigating the acceptance and use of open data infrastructures by 
researchers, since such infrastructures can be considered a specific IS technology in 
which acceptance and use, but also continuance of use in the future, play an important 
role. Furthermore, the expanded two-stage model of IS continuance looks at the 
acceptance and use from a broader perspective than other models do, such as the 
Technology Acceptance Model (TAM) [17, 18], or UTAUT [13] or ECT [19] by itself. 

The key variables in the integrated ECT/UTAUT model of [13] are Perceived 
Usefullness (PU), Effort Expectancy (EE), Social Influence (SI), Facilitating 
Conditions (FC) and Trust (T). Following this model, we formulated four hypotheses 
(see Table 1). 
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Table 1. Formulated hypotheses. 

Hypotheses 
H1: Positive disconfirmation of factor X (PU/EE/SI/T) has a positive influence on satisfaction. 

H2: Positive disconfirmation of factor X (PU/EE/SI/T) has a positive influence on post-usage factor X. 
H3: Post-usage influence of factor X (PU/EE/SI/T) has a positive influence on post-usage attitude. 

H4: Post-usage influence of factor X (PU/EE/SI/T) has a positive influence on continuance intention. 
 

These hypotheses include variables from both the pre-usage and post-usage stage, 
although for reasons of feasibility we do not include hypotheses concerning the 
influence of each of the pre-usage stage variables on each of the post-usage stage 
variables. Even though the post-usage factors (PU/EE/SI/FC/T), post-usage attitude, 
post-usage satisfaction and continuance intention do not directly measure the 
acceptance and use of open data infrastructures, we argue that these factors can be seen 
as important indicators. For instance, if researchers do not continue their use of open 
data infrastructures, this indicates that they do not accept and use the open data 
infrastructure in the long run. We therefore argue that the post-usage factors, attitude, 
satisfaction and continuance intention are important preconditions for the acceptance 
and use of open data infrastructures by researchers. 

2. Research approach 

In total, 145 people completed two surveys that incorporated the expanded two-stage 
model of IS continuance by Venkatesh et al. [13]. A first survey was completed in the 
pre-usage stage, while a second survey was completed in the post-usage stage. The pre-
usage survey consisted of questions related to pre-usage attitude and pre-usage beliefs, 
and the post-usage survey included questions related to disconfirmation (i.e. whether 
the expectations of respondents were confirmed), post-usage attitude, satisfaction, post-
usage beliefs and continuance intention. The beliefs and the disconfirmation 
encompassed the PU, EE, SI, FC and T. All questions corresponded to the previously 
validated scales for the constructs as proposed by [13]. The questions were modified to 
make them suit the context of open data infrastructures [see 15 for the survey]. 

In the usage stage, the participants completed scenarios related to the use of the 
open data infrastructures for research purposes using one of two specific open data 
infrastructures, including searching for data, data analysis, data visualization, 
interaction about open data and data quality analysis [see 12 for more information 
about the scenarios]. Approximately 73 per cent of the respondents worked with the 
ENGAGE open data infrastructure, while 27 percent worked with the DANS 
infrastructure. Participants were randomly assigned to one of those two infrastructures, 
but since the number of people that could work with the second infrastructure at the 
same time was limited, less participants worked with this infrastructure. 

Ideally, we would use Structural Equation Modelling (SEM) to investigate the 
variables influencing the acceptance and use of open data infrastructures. However, 
since our sample consisted of only 145 responses the data did not meet the assumptions 
of SEM. Therefore, we used Partial Least Squares (PLS) [20] to analyse the data. PLS 
can be used for smaller groups of respondents. It can be used to create predictive 
models for datasets that contain many and highly collinear factors [21]. Since we 
attempt to find out whether our data can predict the acceptance and use of open data 
infrastructures, and whether it can predict the intention of a person to continue using 
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the particular open data infrastructure, we search for a predictive model for using open 
data infrastructures. Using SmartPLS, we built a model, and thereafter we examined 
various factors that show the quality of the model. Subsequently, a bootstrapping test 
was carried out to test the significance of the paths in the model. In case that the t-value 
of a path was higher than 1.96, SmartPLS removed the path from the model and ran it 
again. This process was repeated until only the significant paths were left in the model. 

3. Factors influencing the acceptance and use of open data infrastructures by 
researchers 

Most of the 145 participants (80%) were between 20 and 29 years old, and most were 
students (79%). Out of the 142 participants who provided gender information, most 
were male (75%). The participants were asked to assess their experience with open data 
use, and this question was answered by 112 participants. On a scale from one (no 
experience) to ten (very much experience), the majority of the participants (21%) stated 
that their experience with open data use was on level seven. For almost 60 per cent of 
the participants their experience was between level three and level six.  

Figure 1 shows the results from testing our hypotheses through PLS. We 
conducted a bootstrapping test to examine the significance of the paths in our model. 
Non-significant paths are indicated with '-'. There are no significant paths between pre-
usage beliefs and disconfirmation and between pre-usage beliefs and satisfaction. The 
disconfirmation theory described in the UTAUT is not reflected in the results. 
Interestingly, while there are no significant paths between pre-usage beliefs and 
disconfirmation, there are significant paths between disconfirmation and post-usage 
beliefs. The only factor that has a significant influence on continuance intention is 
perceived usefulness, while post-usage attitude shows a strong significant result. 

 

 
Figure 1: Results with significant paths (*) and non-significant paths (-) for the acceptance and use of open 

data infrastructures (model adopted from Venkatesh, et al. [22]). 

 
Figure 1 shows that the data provided relatively much support for the second 
hypothesis, namely that positive disconfirmation of factor X (PU/EE/SI/T) has a 
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positive influence on post-usage factor X. For instance, we found that positive 
disconfirmation of effort expectancy has a positive influence on post-usage effort 
expectancy, and positive disconfirmation of trust has a positive influence on post-usage 
trust. Positive disconfirmation implies realization of the expectations. For example, if a 
user of open data infrastructures expected to trust the infrastructure in the pre-usage 
stage, this was often confirmed in the post-usage stage. Likewise, if the user (i.e. the 
researcher) did not trust the infrastructure in the pre-usage stage, this was often also the 
case in the post-usage case. This means that perceived usefulness, effort expectancy, 
social influence and trust in the pre-usage stage can be used to predict these factors in 
the post-usage stage. According to the model of Venkatesh et al. [13], post-usage 
beliefs subsequently influence the intention to continue using the system. 

Some support was also found for the first, third and fourth hypothesis, although 
this support was not as strong as the support for the second hypothesis. With regard to 
the first hypothesis, the data showed that the positive disconfirmation of effort 
expectancy has a positive influence on satisfaction. This means that if users of an open 
data infrastructure expect that the use of the infrastructure will require much effort, this 
expectation is often realized. Moreover, if they expect that little effort is required, this 
expectation is realized as well. Regarding the third hypothesis, we found that post-
usage influence of trust has a positive influence on post-usage attitude. As far as the 
fourth hypothesis is concerned, it was found that post-usage influence of perceived 
usefulness has a positive influence on continuance intention. 

In sum, we found that the positive disconfirmation of factor X (PU/EE/SI/T) has a 
positive influence on post-usage factor X, that the positive disconfirmation of effort 
expectancy has a positive influence on satisfaction, that post-usage influence of trust 
has a positive influence on post-usage attitude and that post-usage influence of 
perceived usefulness has a positive influence on continuance intention. In the following 
section we will discuss these findings and speculate about their implications. 

4. Discussion of the acceptance and use of open data infrastructures 

Our findings showed that Perceived Usefulness (PU), Effort Expectancy (EE), Social 
Influence (SI) and Trust (T) in the pre-usage stage can be used to predict these factors 
in the post-usage stage. Although the respondents did not receive significant positive or 
negative confirmation of their initial perceptions while they used one of the open data 
infrastructures (i.e. the path from the pre-usage stage to the disconfirmation is not 
significant), it is remarkable that the path from disconfirmation to post-usage beliefs is 
significant for all factors except for FC. Of all pre-usage belief factors, PU has the 
largest influence on the pre-usage and post-usage attitude. Also in the relation between 
post-usage beliefs and post-usage attitude, PU has a significant influence, and PU has a 
significant influence on satisfaction and the highest influence on the intention to 
continue using the infrastructure. Thus, out of the variables that we tested, PU seems 
the most important factor influencing the acceptance and use of open data 
infrastructures. Examples of measures that governments can take to enhance PU are the 
training of potential open data users, showing examples of how open data 
infrastructures can be used, and promoting the use of open data infrastructures through 
social media.  

The positive disconfirmation (i.e. realizing the expectations) of EE has a positive 
influence on satisfaction. At the same time, EE has a smaller and only indirect effect on 
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the intention to continue using open data infrastructures than PU does. A possible 
explanation for this is that the open data users in our sample did not care how much 
effort it costs to use open data if the PU is high enough. Moreover, most open data 
users in our sample already had experience with open data use and because of this their 
effort expectancy did not influence the use of the infrastructure. In our study, SI 
significantly influences the intention to continue using an open data infrastructure. 
Looking at the number of significant paths, SI seems to confirm the model most. 
Although SI has the smallest influence on attitude concerning the use of open data 
infrastructures compared to PU and EE, the total indirect effect of SI on CI (via pre-
usage beliefs and post-usage beliefs) is the largest. This shows the importance of 
combining technical tools for open data use with support for social aspects. FC was 
found not to be significant, which means that facilitating conditions, such as tools to 
support open data use, may not significantly influence a person’s intention to continue 
using open data infrastructures. An alternative explanation is that the internal reliability 
of the indicators was too low, which might be caused by a misinterpretation of the 
questions by the respondents. Although trust did not have much influence on the 
intention to continue using open data infrastructures in our model, we found that post-
usage influence of trust has a positive influence on post-usage attitude. In addition, 
there is an indirect effect of trust on CI (via pre-usage beliefs and post-usage beliefs). 
Through this indirect effect, governments may influence the acceptance and use of 
open data infrastructures. Furthermore, governments may influence trust through other 
factors that have not been examined in our model, such as providing considerable 
metadata about the context in which the data have been created.  

Our study shows that the integrated UTAUT/ECT model provides guidelines for 
very generic hypotheses. Open data infrastructures may require further specification of 
these hypotheses. For instance, the factor EE could refer to different types of effort, 
including effort to find open datasets, effort to interpret the data, effort to receive help 
with the use of open data or effort to use visualization tools for open data. All these 
different types of effort may be influenced by other factors. While finding open 
datasets might cost less effort when a researcher already has prior knowledge of 
existing open data infrastructures, such knowledge may not influence the use of 
visualization tools and other types of skills are needed for this. The other constructs 
(PU, SI, T) also require further specification. For instance, PU may be different for data 
from different domains in relation to the background, skills and domain of expertise of 
the data user. Social influence may differ per type of data user, as researchers may be 
influenced by what their colleagues think while this does not apply for citizens. Trust 
might be influenced by particular characteristics of the open data infrastructure. 

Although a few paths in the model were significant, most paths were not. Our data 
does not show considerable support for applying the combined UTAUT-ECT model in 
the context of open data infrastructures. For instance, disconfirmation of the pre-usage 
beliefs was barely found and hypotheses related to Facilitating Conditions were not 
significant. A potential explanation for the limited number of significant paths in the 
model can be the limited number of persons involved in our study (N=145) in 
comparison to the high number of latent variables. Nevertheless, removing a number of 
variables to reach a more acceptable ratio did not lead to more significant paths. 

The model that we used to examine the acceptance and use of open data 
infrastructures, developed by Venkatesh, et al. [22], was not focused specifically on 
open data infrastructures. It concerned Information System in general, although it was 
used previously in the context of electronic government technologies. Although the 
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model that combined UTAUT and ECT was helpful, the variables were relatively 
generic and may need to be specified for the context of open data infrastructures. A 
model focusing particularly on the context of open data infrastructures may better 
predict the acceptance and use of such infrastructures than the model of [22] does.  

Finally, we assumed that satisfaction, attitude and continuance intention would be 
indicators of the acceptance and use of open data infrastructures. Since the acceptance 
and use of open data infrastructures cannot be measured directly through a single 
variable, we argued that a number of factors can function as indicators for the 
acceptance and use of open data infrastructures. However, we have not tested the 
relation between the indicators and the acceptance and use of open data infrastructures. 
This is an important aspect to consider for future research. 

5. Conclusions 

This study aims to examine to which extent and by which factors the acceptance and 
use of open data infrastructures by researchers can be influenced. We evaluated two 
particular open data infrastructures through surveys using  an integrated model of the 
Unified Theory of Acceptance and Use of Technology (UTAUT) and the two-stage 
Expectation Confirmation Theory of Information Systems continuance (ECT) of 
Venkatesh, et al. [22]. Our study showed that meeting the expectations of open data 
users (i.e. researchers) regarding their effort expectancy for using open data 
infrastructures was found to have a positive influence on satisfaction (H1). Perceived 
usefulness, effort expectancy, social influence and trust in the pre-usage stage can be 
used to predict these factors in the post-usage stage (H2). Moreover, post-usage 
influence of trust has a positive influence on post-usage attitude towards an open data 
infrastructure (H3) and post-usage influence of perceived usefulness has a positive 
influence on the intention to continue using an open data infrastructure (H4). 

Not all of our findings show support for applying the combined UTAUT-ECT 
model of Venkatesh, et al. [22] in the context of open data infrastructures. For example, 
disconfirmation of the pre-usage beliefs was barely found and hypotheses related to 
facilitating conditions were not significant. These findings suggest that certain aspects 
of the combined UTAUT-ECT model need to be specified and adapted for the domain 
of open data infrastructures. We recommend future research to study whether model 
adaptations lead to a model that better suits the open data infrastructure domain. 

An important question is whether our findings also apply to other samples and to 
open data infrastructures in general. This study focused on a particular type of open 
data use, namely the use of structured data on open data infrastructures by researchers. 
The data concerned the domains of social sciences and humanities and was derived 
from research by governmental agencies. Moreover, it focused on a particular type of 
open data use tasks, including finding, analyzing, visualizing, interacting about and 
assessing the quality of open data. Many other types of open data use are possible, such 
as open data use by companies, or the use of other types of data, such a geographic data. 
We recommend future research to examine whether the findings from our study also 
apply to other contexts, for instance involving other types of open data use, users and 
data, and to develop models for the acceptance and use of technologies that are more 
specific to the context of open data. 
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