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Abstract

Open government data, as a phenomena, may be considered an important and influential
innovation that has the potential to drive the creation of public value via enabling the
prevention of corruption, increase in accountability and transparency, and driving the co-
creation of new and innovative services. However, in order for open government data to be
fully taken advantage of, it must be found, understood, and used. Though many countries
maintain open government data portals, the usability of said portals can vary greatly; this is
important to understand as the usability of a portal likely impacts the eventual reuse of the
data made available there. Acknowledging the importance of portal usability to the data reuse
process, this paper helps to elucidate some initial insights by asking two questions: “How can
the usability of open government data portals be evaluated and compared across contexts?”
and “What are the most commonly missing usability aspects from open government data
portals?”. In order to answer these research questions, a subset of 41 national open
government data portals were selected for an in-depth usability analysis drawing on the
feedback from 40 individual users. As a result of this analysis, the paper is able to make three
primary contributions: (1) the validation of a framework for open government data portal
usability analysis, (2) develops an initial comparative international ranking of open
government data portal usability, and (3) identifies commonly occurring portal usability
strengths and weaknesses across contexts.

HIGHLIGHTS
The paper presents a usability study of 41 different unique open government data portals

Highlights the most commonly occurring usability issues associated with open government
data portals

Validates a framework for conducting open government data portal usability analysis
Provides an initial ranking of open government data portal usability
Identifies commonly occurring open government data portal usability weaknesses

Keywords— open data, open government data, open data portal, usability.
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. INTRODUCTION

Governments around the world collect and maintain large amounts of data, but, until recently,
much of these data were only accessible via statistical reports, or after requesting them via
official processes, such as FOIA (Freedom of Information Act) (Schrock, 2016; Noveck,
2016). In order to increase the availability and ease-of-access to data, open government data
(OGD) portals® are emerging globally at different levels of government e.g. local, state,
federal. This increase in OGD initiatives happens for a variety of reasons, in part it is due to
increased legal requirements to maintain and release data in an open format (Janssen, 2011),
joining international agreements such as the Open Government Partnership (OGP) (Wilson,
2020), due to belief in obtaining benefits from OGD (Toots et al., 2017), or due to an increase
in demand for OGD at the citizen level (Kassen, 2019). However, though the availability of
OGD is increasing globally, this availability on its own is not enough, something must be
done with these data. The value is only created when the data are used or transformed into
something else. Thus, for this reason, support must be given to ensuring that OGD are used
and transformed, not just published (Janssen et al., 2012). The publication of data should be
accompanied by an infrastructure that is capable of processing data in an easy-to-use manner,
thus reducing the technical knowledge threshold required to interact and use the data. By
adopting a more user-friendly technical infrastructure, that lowers the barriers to participation,
it should lead to an increase in usage of the data. These technical infrastructures could, for
example, have the ability to aid in the discovery, planning, analysis, and visualization of
data.

However, despite the fact that OGD portals are becoming increasingly common, and it is
known that OGD portals serve as the primary interaction point between the data provider and
the data users, these OGD portals themselves have been the subject to criticism. It has been
pointed out that OGD portals offer a low level of usability for non-technical users (Osagie et
al., 2017) and that the overall user-friendliness of these portals is often lacking see, for
example (Nikiforova, 2020a, 2020b; Purwanto et al., 2020b; Welle Donker et al., 2017;
Boychuk et al., 2016; Zuiderwijk et al., 2012; Tinholt, 2013). In order to get around rampant
usability issues, many have begun to make the recommendation about user-centred design,
and involving users in the development process to help increase the awareness and reuse of
OGD (OECD, 2019). However, there are significant challenges to doing this, for example,
culturally, there may be a lack of trust and confidence in OGD or about the need to involve
users in the design process (Toots et al., 2017; Ruijer and Meijer, 2020; Meijer, 2015). Other
potential challenges for usability are directly related to data quality issues which drive lack of
participation with OGD (Young and Yan, 2017), e.g. if data quality is low and unusable, there
is no desire to work with OGD, if there is no desire to work with OGD then there is no need
to make it usable, and so it goes. On the other hand, studies have also found that the opposite
is true, if there has been successful past experience with OGD, then users and providers are
more likely to release and interact with OGD (McBride et al., 2019).

As the prominence of OGD continues to rise around the world, there has been a rapid
development of an entire ecosystem, both private and public, focused on delivering OGD in
an easy and user-friendly manner. For example, in the United States, many municipal
governments have partnered with the firm Socrata to streamline their opening process
(Neumaier et al., 2016). Internationally, the de-facto standard for OGD portals is CKAN

1 OGD may be understood as “data that is created and provided by a government, offered with a
reusable license, is human readable, machine understandable, and released without discrimination or
cost to the public” (McBride, 2020, p.8) and an OGD portal, then, is simply a website or service that
makes data of this nature available publicly.



(CKAN, 2020); however, the front-end that is built on top of this varies differently across
portals, leading to different levels of usability, but with similar technical baselines across
portals in the backend. In practice, this ensures a high level of technical interoperability
across OGD portals as CKAN has set metadata standards and tools to allow interaction
amongst portals and users. This would seem to raise a hint that, when it comes to OGD portal
usability, especially amongst portals using CKAN, the technical and backend usability aspects
may be similar (such as metadata provision), with the real difference emerging in how the
front-end is implemented.

User friendly portals, such as those offered by Socrata, are important, as they play a crucial
role in the re-use of OGD (Martin et al., 2013), which logically implies that portals that are
more user friendly and usable are likely to lead to higher levels of value creation and those
that are less usable will lead to lower levels of value creation. To say this in another manner,
it is likely to be the case that a portal with a smaller number of datasets, but which are highly
relevant and easy to use, will create more public value than a portal with a larger number of
datasets that are less findable and usable (McBride et al., 2020; Luthfi et al., 2020). In this
case, OGD portals should not just be about the provision of large amounts of data, but should
assist the user in finding the data that they need or desire. While oftentimes citizens are
thought of as the primary users of OGD, they are not the only ones. Companies use OGD.
Governments use OGD. NGOs use OGD. Each of these user groups are likely to have
different needs and desires for OGD portal functionality, for example, to a private sector
company, having easy access to an APl may be of high importance, whereas a citizen user
may just wish to download visualizations from a CSV. For this reason, OGD portals must
ensure a high level of usability across audiences and stakeholder groups to ensure higher
levels of data reuse.

While there have been some international comparisons of OGD portals, such as those offered
by the European Data Portal (European Data Portal, 2020) or the Open Data Barometer (Open
Data Barometer, 2018), many of these do not focus specifically on the usability of the portal
itself, but, rather, take more holistic approaches also exploring the legal environment, amount
of data released, etc. However, as has just been discussed, the usability of these portals is
likely to be of high importance for OGD users, and, therefore, this research aimed to provide
a user-centred comparative analysis of the usability of OGD portals.

For the purpose of this study, 41 different national OGD portals were selected, and then 40
participants analysed each portal using a benchmarking framework for usability as proposed
by (Méachova et al., 2018). In regard to the research questions, there were primarily two:
(RQ1) “How can the usability of OGD portals be evaluated and compared across contexts?”,
and (RQ2) “What are the most commonly missing usability aspects from OGD portals?” As
for the framework used in the study to answer these questions, it consists of three primary
dimensions, (1) open dataset specification, (2) open dataset feedback, and (3) open dataset
request, and fourteen sub-criteria. It is hoped that by following this framework, by involving a
number of participants in the evaluation process, and by comparing these across contexts it
will be possible to elucidate some best practices, as well as ideas about what usability issues
are currently commonly found, when it comes to the overall usability of OGD portals. An
initial first step in this research has already been taken in (Nikiforova, 2020a). This paper,
however, makes the following contributions: (a) it increases the understanding about the
current state of OGD portals, (b) it presents the validation of the usefulness of a previously
created framework for OGD portal usability evaluation, and (c) it draws out key ways to
improve the usability of OGD portals.

In order to achieve these contributions and meet the aims of this research, the paper is
organized in the following way: an overview of current state of the art is presented in section
2, the methodology for the research is provided in section 3, the initial results and discussion



are brought forth in section 4, and the paper concludes in section 5 highlighting future
directions for research and clarifying the primary contributions of this paper.

1. BACKGROUND

A. Benchmarks and indexes

When it comes to evaluating the success of OGD within a specific country, a few different
benchmarks and indices have been proposed and implemented, the most known of which are
the Global Open Data Index, the EU Open Data Maturity Report, the OECD’s OURData
index, and the Open Data Barometer. Each of these studies looks at and reports the level of
achievements of OGD within a specific country, while the OGD portal itself may be a part of
the score, the usability of said portal is often not a specific indicator. A majority of these
studies have experts who evaluate OGD initiatives or have the studied governments self-
report, which is subsequently verified by experts. This leads to a situation where governments
focus their OGD initiatives and portals to maximize points on these international rankings,
which does not necessarily translate into portal usability. In the following paragraphs each of
these ranking systems is discussed in more detail.

The Global Open Data Index (GODI) was a study conducted by the Open Knowledge
Foundation and aimed to understand the global state of OGD. The study itself, though, was
limited specifically to the question of “How do governments around the world publish open
data?” (Open Knowledge Foundation, 2017). While this is an interesting question, it falls
short in that it associates the publication of data as inherently good and the non-publication of
data as inherently not good. However, as a recent study by Schnell (2020), pointed out that
opening up of data can actually allow for autocratic regimes to “feign” openness. Thus, it is
not just about what data are released or how, but what can be done with them. In any case the
GODI report itself has not recently been updated, with the latest version being released in
2017 using 2016 data. There is no explicit focus on portal usability in this study, but may
touch on it indirectly by giving points for up-to-date metadata, presence of a license, and
availability of data.

In Europe, the European Data Portal (EDP) carries out an annual evaluation of the national
open data portals. The EDP itself acts as a phonebook of sorts for OGD portals within
European countries, it harvests datasets and portals and allows all of this to be searched from
a single place. The EDP’s open data maturity report (European Data Portal, 2020) assesses
OGD initiatives on four key aspects, policy, portal, impact, and quality. Similar to the GODI,
portal usability is not the explicit focus of the study, but it is touched on in the “portal” aspect
of the index where four key indicators are analysed: portal features, portal usage, data
provision, and portal sustainability. While aspects of usability are touched on here, usability
of the portal is never the explicit focus of any of the questions. So, while more exhaustive and
up-to-date than GODI, the EDP’s evaluation also does not offer a direct way to measure
portal usability.

A third OGD evaluation is that of the OECD’s OURData index (OECD, 2020). This
evaluation explores OGD initiatives within the OECD countries on three different categories:
data availability, data accessibility, and government support for data re-use. The methodology
for this evaluation is described in (Ubaldi, 2013). Similar to the other indices and measures,
portal usability is only tangentially touched upon and never the focus of specific questions.
However, the OECD does note that many portals are seen simply as front-end websites with
no need for interaction with users, but makes the recommendation that “OECD governments
should conceive OGD portals as open, democratic and diverse spaces to engage the digital
community in order to fully embrace ‘open by default’ and ‘government as a platform’



approaches” (OECD, 2020). In this way, the OECD does help to highlight the importance of
portal usability and, perhaps, future studies will take this into account more directly.

A final example of an OGD evaluation is that of the Open Data Barometer, which aims to
provide a snapshot of OGD practices from around the globe, and is organized by the World
Wide Web Foundation (Open Data Barometer, 2018). The Open Data Barometer focuses on
open data readiness, implementation, and emerging impacts and looks at these categories
within 30 selected countries (these are countries that have all signed the open data charter).
Here, again, the usability of the portal is never an explicit focus and, if dealt with at all, is
only done so in an indirect manner.

What can be seen is that, though there are quite many different means to evaluate OGD
initiatives, they do not deal directly with the usability of OGD portals themselves and focus
rather on the political aspects of OGD. In this way, these evaluations are less about how
useful OGD are for its users, but, rather about how good of a job at making data open or
making policy to support opening of data; these are not necessarily the same thing. While
many of these studies also explore the impact of OGD, such as by exploring created
applications or services that use OGD, by ignoring the usability and user-centred perspective
on these evaluations it is not possible to get an accurate picture of impact. Thus, it can be
argued that in addition to these higher-level evaluations, a lower-level user-centred usability
evaluation across countries would be of high value for governments (in line with (Osagie et
al., 2017; Nikiforova, 2020a)).

B. Relevant Background Literature

In the current scientific body of knowledge, a majority of the papers evaluate OGD from a
specific perspective, such as releasing data that corresponds with a specific definition of
OGD, exploring the type of data released, monitoring compliance and adherence to OGD
policy commitments, or the performance of OGD portals (the definition of performance often
varies, but often times it is based on some combination of OGD portal usage, visitors, data
downloads, or created services, where more is considered to be a higher level of
performance). Some papers often create frameworks for the assessment of concrete outcomes
related to OGD, such as increased levels of transparency or accountability (Zuiderwik and
Janssen, 2014; Lourenco, 2015). Many of these papers discuss how data providers have made
changes to facilitate user friendliness, but have not actually consulted or discussed with users
themselves, thus making it appear that there is a broad lack of a users’ perspective (Osagie et
al., 2017). There are some examples of the user perspective being explicitly sought after and
included, such as (Zuiderwijk et al. 2012; Welle Donker and van Loenen, 2017), but these
papers primarily are related to the drivers and barriers associated with the usage of OGD, and
may focus more on a users’ beliefs, rather than their ability.

Though there has been a high amount of research on OGD initiatives at different levels of
government, according to Attard et al. (2015), a large majority of this research is focused on
their own national OGD initiatives. Within this type of research, e.g. single case studies on
OGD initiatives, portal usability may itself emerge as part of the study, but it is almost never
the focus. Examples of this OGD initiative case study focus can be found for countries such
as Australia (Liu et al., 2011), Austria (more precisely, Vienna) (Egger-Peitler et al., 2014;
O’Hara, 2014), Brazil (Matheus et al., 2012a, 2012b, 2014), Colombia (Prieto et al., 2012;
Rojas et al., 2014; Sanabria et al., 2014), Estonia (McBride et al., 2020), Germany
(Marienfeld et al., 2013), Greece (Alexopoulos et al., 2013), India (Vasa et al., 2014), Italy
(Palmirani et al., 2014), Latvia (Nikiforova, 2020b), Mexico (Arcelus, 2012), Poland (van der
Waal et al., 2014), Sweden (Stockholm and Skellefted) (Jetzek et al., 2014), and Taiwan (Lin
etal., 2014).



While empirical research of this nature can be interesting, it is important to take a broader and
more comparative approach to OGD to continue to move our understanding of the topic
forward. Additionally, as most of these studies adopt different frameworks, there is no
common or unified methodology that allows for a cross country comparison from this
previous research. In regard to studies that specifically focus on OGD portals, many studies
are limited to a specific aspect of the portal, for example exploring the availability of “5-star”
datasets (Martin et al., 2013; Colpaert et al., 2013; Matheus et al., 2012), timeliness and
machine-readability of datasets (Nikiforova, 2020c), while some studies provide a brief
summary on licencing and machine processability of EU27 open data portals (Petychakis et
al., 2014), or standard terms used in public data for South Korea (Kim, 2019).

When it comes to studies focusing explicitly on the usability of OGD portals, there is not a
large number of studies to draw on. Some studies, such as Matheus & Janssen (2020), focus
on how OGD can drive transparency and highlight on portal usability as one aspect of this,
writing that portal usability is “the degree to which OGD portals are able to be used or are fit
for use by citizens” and that “higher usability will result in higher levels of transparency” (p.
516). Similarly, Attard et al. (2015) in their systematic literature review of open government
data initiatives explore briefly the concept of “usability”, but rather focus on the usability of
the data itself, not the portal that makes them available. Though these concepts may be
similarly related, there are significant differences between the two that do not allow them to
be compared directly. This focus on dataset usability has been adopted as well by authors
such as Dawes et al. (2016) who explore usability on four primary dimensions “data format,
metadata, means of access, and dataset quality” (p. 20). A final paper touching on OGD
usability is that by Weerakkody et al. (2017) who acknowledge that there has been little to no
empirical research on OGD usability, and aim to address this gap; that paper, though, similar
to the others, does not touch on the actual usability of a portal itself.

Thus, whilst there has been empirical work studying open government data, open government
data portals, and open government data usability, there is not a large volume of readily
identifiable literature focusing specifically on the usability of OGD portals. In this situation, it
becomes clear that there is a need for research that a) utilizes a users’ perspective, b) uses a
unified framework for evaluation thus allowing comparison to take place and further improve
the external validity and generalizability of the research, and ¢) encompasses different aspects
of portal usability, e.g. requiring a more holistic or systemic framework.

One such framework that appears to suit these requirements, is that of Méachova et al. (2018),
which presents a user-centred methodology for evaluating the usability of OGD portals across
contexts and countries. The framework offered by these authors consists of three primary
dimensions and fourteen sub-criteria that are thoroughly embedded in previous academic
studies thus ensuring a high level of validity.

Though the components of this were discussed earlier on in this research paper, it is important
to highlight the primary reasons why it was deemed a suitable approach for answering the
research questions and addressing the current gap in the field. Firstly, the proposed
methodology is relatively new and therefore up-to-date, secondly, it is well cited and
published in peer reviewed journals, thirdly it describes all components of the study enabling
replication and validation, and finally it is a user — based analysis. By adopting this
framework, it is possible to simultaneously answer the research questions posed in this paper,
but also validate and replicate this proposed methodology, which, if successfully validated,
strengths and justifies its continued use in future studies.



1. METHODOLOGY

Methodologically, this paper adopted a user-centred evaluation approach based around the
framework that was initially proposed by (Machova et al., 2018). The paper itself proposed a
usability evaluation framework consisting of three categories and 14 criteria, each of these is
explained and shown below in Table 1. It should be also noted that the selection of criteria
and measures for their framework was motivated through (a) daily tasks performed by typical
OGD portal user, (b) the series of other studies heavily embedded within the work of scholars
focusing on similarly related issues (e.g. website portal usability, open government data,
transparency, data accessibility, etc.) such as Zuiderwijk and Janssen (2015), Alexopoulos et
al. (2014), Charalabidis et al. (2014), Ubaldi (2013), Kubler et al. (2016), Kucera et al.
(2013), Lourengo (2015), Maali et al. (2010), Machova and Lnénicka (2017), Petychakis et al.
(2014), Heath and Bizer (2011), Millette and Hosein (2016), Hogan et al. (2017), Van der
Waal et al. (2014). In the original paper by Machové et al. (2018) the framework was tried
and tested on a small subset of OGD portals: Australia, UK, India, Canada, and USA. Though
the framework itself was tested, the authors themselves note that more research was needed
and that it too must utilize a user-centred evaluation. Thus, building off of this, this paper
aimed to take this framework, apply it at a larger scale with more participants and more
countries, and discuss the validity of such an approach.

Table 1. Protocol. Source: Machova et al., 2018

Category Aspect Description Assessment
1 to 3 points fulfilled = 3,
partially fulfilled = 2,
unfulfilled =1

Portal provides datasets together with their
description and how and for what purpose
they were collected

a) Description
of dataset

b) Publisher of | Portal provides information about
dataset organization that published datasets

Portal provides thematic categories of
datasets to address the main topics covered. It
distinguishes categories (themes) from tags

(keywords)

C) Thematic
categories and
tags

Open dataset
specification d) Release date

and up to date

Datasets are associated with a time or period
tag, that is, date published, date updated and
its frequency

e) Machine-
readable
formats

Portal provides datasets formats that are
machine-readable and allow easy re-use

f) Open  data | Portal provides license information related to
licence the use of the published datasets

Portal provides visualization and analytics
capabilities to gain information about a
dataset, e.g. in charts or visualizations in

)
Visualization

and statistics

maps.
?))OCumentation Portal provides high quality of documentation
Open dataset ; and tutorials to help users
feedback and tutorials

b) Forum and | Portal provides an opportunity to submit
contact form feedback on a dataset from the users to
providers and forum to discuss and exchange




ideas among the users

¢) User rating
and comments

Portal provides capabilities allowing the
collection of user ratings and comments

d) Social media

Portal provides the integration with social
media technologies to create a distribution

and sharing channel for open data and sharing feedback
a) Request Portal provides a form to request or suggest
form new type or format type of open data
. Portal provides a list of requests received
Open dataset | b) List of P . . d
from users, including the current state of
request requests

request processing

¢) Involvement
in the process

Portal provides capabilities allowing the
involvement in the same dataset

The research in this paper included the five countries used by Machova et al. (2018), but also
included in the evaluation the portals included in the analysis of the European Data Portal
(EU 28+), and countries that have been identified as having achieved a high level of usability
on their OGD portals (Taiwan, Colombia, Russia, New Zealand, and Japan) for a total of 41
countries to be analyzed. In order to test the usability of each respective OGD portal, a total of
40 participants were used. These participants were approached via a non-probability sampling
approach according to “consecutive sampling” in which participants are selected for the
purpose of the study if they meet certain practical criteria. For this study, having an IT
background was an inclusion criteria until the required sample size was achieved - in the case
of the study, 40 individuals were chosen as such an experimental design normally requires 30
participants or more to allow drawing objective conclusions (Roscoe, 1975).

The participants all attended a workshop on Open Data and Data Quality delivered by one of
the authors of this study and a majority are students in the Faculty of Computing for bachelors
degree studies working in the IT industry for at least 1 year ranging to very experienced IT-
specialists; these participants could be said to have a high level of domain knowledge. This
also means that the sampling had also “convenience sampling” characteristics. All
participants contributed on a voluntary basis and the group was largely heterogenous in terms
of both age and gender. Before the evaluation took place, each participant was given the same
overview of the framework so that all concepts were understood and clear before the
evaluation took place. This was done during a 45 minutes session addressing framework to be
applied in terms of the categories, aspects, and evaluation method. This session was followed
with a Q&A session during which participants were able to ask their question. As a typical
user of an OGD portal tends to be more inclined to and experienced with IT (Young and Yan,
2017), students (and IT experts) were viewed as a highly relevant target user group for OGD
portals, that is also in line with (Machova et al., 2018). Keeping this in mind, this paper could
then be considered a user-centred usability study, as proposed by (Nielsen, 1994).

As for the set of portals addressed by every participant, this was prepared considering
randomization in terms of the sequence of portals to be addressed by participants. This was
done because it is known that repeated-measures designs have such disadvantages as “carry-
on”, biasing, order effects from one condition to another and participants can become fatigued
or bored. To avoid mentioned effects therefore all stimuli, which are portals to be assessed in
this case, were randomized. This also allows to avoid so-called “learning effect”, which can
be caused by previously taken assessment.



As described in (Méachova et al., 2018), this paper also used a three-level Likert scale
(fulfilled = 3, partially fulfilled = 2, and unfulfilled = 1) for each of the tasks in the
framework. By combining the scores across categories and criteria it is possible to: (1) rank
the usability of countries’ OGD portals, (2) conduct the relevant statistical analysis, and (3)
explore and orient the discussion and analysis at different levels of abstraction (e.g. at the
categorical and criterial level).

Every participant was asked to fill a prepared protocol for every portal participant has
assessed (Table 1). As a result, a set of 1640 (40 participants x 41 portals with one protocol
per portal per participant) protocols were obtained and were further processed to get the
summarised results per portal (see [dataset: Nikiforova, 2020]).

The overall level of satisfaction with the experiment was high, with 95% of the 40
participants rating the experience as both useful and interesting with some participants also
highlighting that the knowledge gained from their participation was valuable for their future
work and research. In regard to the actual analysis of the portals, the mean time for
completion of one protocol was 37.5 minutes. However, when portals were not available in
English, it slowed down the analysis of the portals; this was particularly apparent in Iceland,
Croatia, Sweden, Taiwan, and Japan. In these instances, the assessment of the portals took up
to two hours. While the absence of English would not be an issue for a native citizen’s use of
their own countries portal, this does significantly hamper the usability of the portal for other
stakeholder groups (for example, expats, international stakeholders, speakers of other
languages, etc.).

Naturally, there are some potential limitations with the current study. Firstly, due to using
students who self-selected into the workshop it could be argued that there are issues with
objectivity. However, for the aforementioned reasons on the size of the study, randomization
of portal analysis, a pre discussion with the participants, and their expertise and knowledge, it
is possible to help ensure higher levels of objectivity. Secondly, the (Machova et al., 2018)
framework seems to provide a subjective view of each individual involved and, in some
cases, the assessment may not be objective. In addition, there is no mechanism to control
whether certain aspect is not covered in the portal as the individual has assessed it, or the
individual simply did not find where and how it is implemented. However, considering that
this is a usability evaluation, such cases are acceptable and should be taken into account, since
a low assessment may indicate aspects that are unlikely to be found by “normal/ typical”
portal user. Thirdly, as mentioned above, language could play an issue, as well as the
evaluators being unfamiliar with the local context. However, the use of outsiders for a
usability analysis may actually be a positive as it removes potential bias and, additionally, if
outside users are able to manage to quickly understand and use the portal, it would highlight
the usability of the portal even more so. Finally, it must be pointed out that in this analysis
each category and measure is given equal weight in the analysis, in the future, it may well be
of interest for scholars to attempt to discern how different aspects and measures influence the
overall usability of the portal, however this is beyond the scope of this current research.

The analysis of the results was done in a quantitative and statistical manner. The respective
scores for each category were summed to get an absolute score, but also across portals the
average was calculated. By adopting the discussed approach, it allows for both RQ1 and RQ2
to be addressed, explored, answered, and discussed in detail and back up with the appropriate
statistical and quantitative evidence. The results of the analysis of this study are presented in
the following section.



IV. RESULTS AND DISCUSSION

The overall score for a given country’s OGD portal could range from 14 to 42 points. As a
result of the conducted usability evaluation, the mean score was 29.77 out of 42 points, the
median was 30.13, the maximum score was 38.07 in Cyprus, and the minimum was 22.58
points in Malta. With no portal scoring a perfect number of points, and with the average
portal receiving a score of around 71%, there is a clear need for improvement when it comes
to portal usability.

Figure 1 shows the average score breakdown by category i.e. (1) open dataset specification,
(2) open dataset feedback, and (3) open dataset request. As can be seen, the category with
the poorest performance is that of open dataset request (Figure 1, “AVG category III”’). This
is fairly expected and logical because, as previously noted, many OGD portals and initiatives
are simply about making data available, not ensuring interactivity or use. This is partly a flaw
with how OGD initiatives are regulated, where priority is given to simply increasing the
number of datasets available. However, it is also important that OGD users have the ability to
interact with the datasets, request data, and see what other data have been requested.
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Fig. 1. The average score breakdown by category

On the other hand, the best performing category, open dataset specification (Figure I, “AVG
category I”), has a fairly high average score of 2.38 out of 3 points; within this category, the
highest scoring country was Cyprus with a score of 2.88 out of 3, whereas Malta scored the
lowest with 1.77 out of 3 points. The high level of performance in open dataset specification
is, once again, something that could be somewhat expected, especially given the selection of
portals primarily coming from the EU, where there are set standards for metadata which are
used for regulating OGD. However, though certain requirements may be met, the quality
behind them is not necessarily there. For example, during the course of the analysis, many
dataset descriptions, though present, were deemed to be not sufficient. Oftentimes the dataset
description simply was the title of the dataset pasted into the description field or was extracted
from the dataset itself and not given any context, thus limiting its usability and
understandability (this is in line with (Nikiforova, 2020b)). The worst scoring aspect of
category one was related to “Visualization and Statistics”, receiving an average score of 1.75
out of 3. This is unfortunate as allowing the direct visualization and analysis of statistics on
the portal itself is one way in which it is possible to drastically improve the usability of the
data itself, but also the interaction and uptake of OGD use by OGD users, especially those



who are not highly technically inclined. The absence of visualization and statistics could be
due for technological reasons, for example the portal has no technical capability to do it, or
data quality issues, perhaps a large set of datasets are not machine readable.

A country by country scoring of category one and its components is showed below in Figure
2, where the blue zone indicates a portal that has scored an average of more than 2.6 out of 3
points (more than 87%), the grey zone is for countries that are better than average, but below
2.6, and the red zone is for countries that are below average.
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Fig. 2. The score breakdown of “Open dataset specification” category by country

In regard to the second category, open dataset feedback, an average score of 1.97 out of 3
was received, the scores ranged from a low of 1.22 in Bulgaria to a high of 2.89 in Austria.
The OGD portals had the highest average score for “Documentation and Tutorials” (2.19 out
of 3) and the lowest score for “Social Media and Sharing” (1.16 out of 3). In some situations,
OGD portals may have documentation available, especially for government users to add or
access data, or, at the very least, some sort of contact page about where to get more
information. Some portals have specific documentation pages, such as data.gov.uk, whereas
other portals simply offer FAQs and small descriptions about what OGD are. For portals that
scored poorly, the most common reason was due to not having clearly defined documentation
pages and/or documentation that was not able to be understood (e.g. only technical
documentation is published, which is targeted at data providers, rather than data users).
Generally speaking, there is a lack of tutorials about portal usage and OGD usage across a
majority of the portals.

In regard to the lower performing score, related to “social media and sharing ”, there is little
integration between social media and many of the OGD portals. Some portals, such as
Estonia, have links on every dataset that allow users to share directly to Facebook or tweet to
Twitter, but it is limited in that it is not possible to follow the social media discussion on the
OGD portal or monitor who or how often these share objects have been used. Interestingly,
though one of the most frequently discussed challenges for OGD portals is the lack of
feedback between OGD users and OGD providers (Smith et al., 2018), many of the studied
OGD portals had direct mechanisms in place to contact the holder or publisher of each
dataset. However, though it is possible to initiate this contact, it is not clear whether users
receive feedback after making a request, or how data providers / holders handle this feedback;
feedback for a specific dataset was not available to the public. This is something that should
and could be changed as it is one way to both simultaneously increase the usability of the
OGD portal, but, also help increase citizens’ trust in the OGD portal itself (Purwanto et al.,
2020a, 2020b). A country by country ranking for category two is shown below in Figure 3.
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Fig. 3. The score breakdown of “Open dataset feedback” category by country

The final category, open dataset requests, had an average score of 1.72 and ranged with a
low of 1.0 in Hungary and Denmark to a high of 2.92 in New Zealand. Within this category
the highest average score was 2.06 out of 3 for “Request Form” and the lowest was 1.54 out
of 3 for “Involvement in the Process” as this third category is the category that is most
heavily related to direct involvement with OGD users, and it is known from the literature that
OGD users and OGD providers tend to have little interaction, it makes sense that the lowest
score here would be related to the involvement in the process. In essence, the scoring
associated with “Involvement in the Process” was looking for when users were allowed to be
directly involved with a dataset, for example helping move the dataset from request through
to availability, commenting directly on specific data points, or helping even to gather data.
However, as can be seen from the analysis, there is little effort currently being given to
helping datasets be requested and other ways of involving the user in the OGD process. In
fact, in majority of the 41 portals analysed, there was no option to request a dataset. One
positive example to highlight that stands apart from this trend, is that of Ireland, which allows
for data requests to be sent and also allows for these requests to be commented on, thus OGD
providers can have discussions directly on the portal with the OGD requester(s)/user(s).
Figure 4 shows the country by country score for category three of the analysis.
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An additional table, Table 2, has also been generated and shows the top 5 countries for each
category of the analysis. No country appears in the top five for all three categories, but
Austria, Russia, and Portugal all appear in two out of the three categories in the top 5.

Table 2. The TOP-5 portals by the category

Category TOP5
I. Open dataset specification Cyprus, France, Singapore, Portugal, Austria
Il. Open dataset feedback Austria, Russia, Taiwan, Finland, Portugal
I11. Open dataset request New Zealand, Lithuania, Russia, Colombia, Canada

Table 3 summarises the results of the analysis for all countries that were gathered by
following the analysis framework (for all data see [dataset: Nikiforova, 2020]). The only
deviation is in the second column, where data regarding available languages with notation
corresponding with ISO 639-1 (two-letter codes) has been included. This was not addressed
in the (Méchova et al., 2018) framework, however, as according to (Attard et al., 2015) and
(Zuiderwijk et al., 2015), language is an important success factor associated with OGD
initiatives and is directly related to usability and the facilitation of data reuse, it was decided
to include it in this study as well. In this study, 39% of the portals analysed were available in
only one language and 43.75% of them were available in English. Though some portals were
multilingual, it should be noted that even if the portal was available in more than one
language, only part of its content is sometimes translated, most of the information was still
provided in the main language.

Table 3. The results of the analysis for all countries

Country Language Total | AVG | la 1b 1c 1d le 1f 1g AVG 2a 2b 2c 2d AV 3a 3b 3c AVG
1 Cll 1
Cyprus EL,EN 38,08 2,72 290 | 300 | 300 | 283 | 268 | 28 | 28 | 288 280 | 200 | 29 | 290 | 265 | 283 2,53 1,98 2,44
Russia RU, EN 36,45 2,60 205 [ 270 | 300 [ 220 [ 290 | 210 | 165 | 237 260 [ 295 | 29 | 293 | 284 [ 288 2,80 2,80 2,83
France EN, FR, ES 35,88 2,56 300 [ 298 | 293 | 300 [ 298 | 300 | 208 | 28 223 | 295 | 293 | 125 | 234 [ 180 2,25 2,53 2,19
Spain ES, CA | 3551 2,54 288 | 218 | 300 | 29 | 210 | 273 | 218 | 256 258 | 200 | 205 | 293 | 239 | 273 2,69 2,59 2,67
GL, EU,EN
Taiwan EN, TW, | 3495 2,50 215 | 233 | 228 | 278 | 230 | 300 | 223 | 244 282 | 278 | 275 | 250 | 271 | 253 2,28 2,25 2,35
CN
Austria AU 34,66 2,48 275 | 233 | 300 | 298 | 283 | 300 | 193 | 269 278 | 298 | 283 | 300 | 28 | 203 1,09 118 143
Canada EN, FR 34,65 2,48 223 | 250 | 268 | 298 | 215 | 293 [ 208 | 250 208 | 215 [ 29 [ 180 | 223 | 288 2,58 2,75 2,73
Colombia ES,EN 34,13 2,44 285 | 228 | 278 | 268 | 195 | 275 | 228 | 251 230 [ 210 | 1,93 | 203 [ 209 [ 280 2,85 2,58 2,74
New Zealand EN 33,65 2,40 283 | 290 | 298 | 205 | 203 | 300 | 18 | 252 265 | 105 | 1,00 | 255 | 181 | 295 2,93 2,88 2,92
Ireland EN, GA 33,48 2,39 29 [ 220 | 255 | 255 | 235 | 290 | 220 | 252 198 | 273 | 215 | 1,93 | 219 | 2,93 2,08 2,05 2,35
Portugal ETN FR,ES, | 33.29 2,38 265 | 293 | 300 | 263 | 200 | 300 | 278 | 271 300 | 300 | 225 | 243 | 267 | 124 1,10 1,30 121
Finland FI, SV, EN 32,80 2,34 283 [ 228 | 293 | 285 | 223 | 273 | 283 | 266 29 | 288 | 218 | 288 [ 271 | 128 1,03 1,03 111
Slovenia SL +in-built | 32,15 2,30 298 | 278 | 278 | 300 | 293 | 293 | 133 | 267 225 | 200 | 1,97 | 293 | 229 | 153 1,00 178 143
Google
Translate
Lithuania LT, EN 32,07 2,29 233 | 230 | 280 | 183 | 215 | 205 | 175 | 217 213 | 193 | 183 | 228 | 204 | 295 2,90 2,87 2,91
India EN 31,68 2,26 300 | 228 | 298 | 213 | 290 | 288 | 220 | 262 200 [ 205 | 1,18 | 290 [ 203 [ 3,00 1,03 118 173




Latvia LV, EN 348 | 225 207 | 274 | 236 | 290 | 210 | 300 | 126 | 235 198 | 202 | L76 | 252 | 207 | 283 | 188 | 205 | 225
Netherlands NL 345 | 225 278 | 223 | 268 | 213 | 200 | 280 | 133 | 228 243 | 200 | 115 | 280 | 209 | 275 | 223 | 218 | 238
USA EN 308 | 222 300 | 230 | 300 | 233 | 200 | 285 | 205 | 250 288 | 205 | 103 | 300 | 224 | 230 | 123 | 108 | 153
Estonia EE,EN 3041 | 217 200 | 203 | 203 | 300 | 205 | 297 | 273 | 240 208 | 285 | 105 | 268 | 246 | 215 | 108 | 174 | 1,66
Singapore N 3040 | 217 293 | 265 | 238 | 300 | 223 | 300 | 288 | 272 158 | 173 | 100 | 218 | 162 | 218 | 160 | L10 | 163
Slovakia SK, EN 3013 | 215 200 | 220 | 218 | 280 | 203 | 290 | 198 | 230 228 | 193 | 230 | 298 | 237 | 183 | 115 | 160 | 153
Luxembourg EN, FR 2086 | 213 280 | 293 | 290 | 290 | 200 | 248 | L13 | 245 218 | 288 | 228 | 183 | 220 | 118 | 115 | 12 | L,19
Romania RO, EN+23 | 2830 | 202 200 | 270 | 205 | 213 | 203 | 280 | 150 | 247 140 | 293 | 283 | 293 | 252 | 103 | Lo0 | Loo | 101
more*
Australia EN 2806 | 200 297 | 259 | 200 | 205 | 218 | 244 | 215 | 234 205 | 200 | 118 | L00 | 156 | 300 | L00 | 144 | L8L
Norway NO 2730 | 19% 298 | 225 | 235 | 220 | 215 | 290 | 165 | 235 233 | 200 | 180 | 140 | 188 | 115 | 100 | 115 | L,10
Germany DE 2725 | 1% 260 | 193 | 300 | 288 | 200 | 205 | 103 | 221 290 | 220 | 128 | 225 | 246 | 105 | 103 | 108 | 4,05
Croatia R 2725 | 19 205 | 260 | 250 | 200 | 203 | 288 | 100 | 215 113 | 140 | 100 | 295 | 162 | 270 | 208 | L00 | 191
Sweden sw 2698 | 193 300 | 210 | 268 | 215 | 200 | 258 | L10 | 223 173 | 105 | Lo0 | 115 | 423 | 293 | 225 | 128 | 215
Greece oR %684 | 192 278 | 300 | 300 | 228 | 200 | 256 | L15 | 240 169 | 115 | 155 | 251 | &73 | 1138 | 103 | Loo | 105
Poland PL,EN 2646 | 189 200 | 278 | 293 | 295 | 200 | 120 | 105 | 213 228 | 203 | 118 | L10 | 165 | 275 | 110 | 113 | 1,66
Iceland 1S, EN 2612 | 187 273 | 280 | 230 | 253 | 282 | 230 | 173 | 246 158 | 103 | Lo0 | 210 | 143 | 103 | 108 | 113 | 108
Japan . EN 2598 | 186 203 | 268 | 300 | 200 | 210 | 190 | 138 | 215 178 | 205 | L00 | 113 | 149 | 203 | 188 | 105 | 165
Switzerland EN 2595 | 185 298 | 275 | 250 | 263 | 210 | 200 | 170 | 238 228 | 103 | 100 | 100 | 133 | 200 | 100 | 100 | 1,33
Italy T 2568 | 183 275 | 208 | 215 | 215 | 218 | 283 | 200 | 230 218 | 115 | 105 | 215 | 163 | 108 | L00 | 100 | 4,03
Belgium EN. NL | 2535 | 181 273 | 228 | 208 | 193 | 200 | 293 | L13 | 215 225 | 155 | 190 | 115 | 471 | 140 | 100 | 105 | L5
FR, DE
UK EN 2530 | 181 258 | 218 | 220 | 218 | 200 | 255 | 155 | 28 293 | L73 | 100 | 100 | 166 | 125 | L00 | 118 | 4,14
Bulgaria BG, EN 2500 | 179 213 | 275 | 238 | 200 | 280 | 280 | 100 | 226 130 | 103 | 103 | 153 | 422 | 223 | 105 | Lo0 | 143
Hungary HU  +37 | 2448 | 175 273 | 228 | 298 | 180 | 205 | 228 | 168 | 225 135 | 103 | L00 | 233 | 143 | 100 | 100 | 100 | 100
more
Denmark DA 2003 | 172 300 | 200 | 300 | 118 | 205 | 300 | 133 | 222 148 | 1,00 | L00 | 200 | 437 | 100 | 100 | L00 | 100
Czech Republic | cz En 2370 | 169 230 | 200 | 283 | 163 | 200 | 163 | 100 | 4,91 275 | 133 | 100 | 105 | 153 | 220 | 100 | 100 | L,40
Malta EN, MT 2258 | 161 100 | 200 | 248 | 195 | 165 | 210 | 123 | L7 208 | 180 | 103 | 125 | 154 | 203 | 100 | 100 | 1,34
TOTAL 2077 | 213 257 | 245 | 265 | 241 | 222 [ 262 | 175 | 238 219 | 196 | 166 | 213 [ 198 | 206 | 156 | 154 | 172

Moving inwards from the three overarching categories, it is possible to examine each of the
fourteen criteria in more detail. Figure 5 shows the average score by criteria across all studied
countries. In the figure, the red bars represent categories that, from the users’ perspective,
were implemented poorly, e.g. were given an assessment range from 1 to 2.2 out of 3 points,
corresponding in text to “not fulfilled” or “partly fulfilled”. The grey bars indicate categories
that received an average score of between 2.2 and 2.6 and the blue bars were given above
average score, i.e. above 2.6. It can be seen that of the fourteen categories, only two were
perceived to have been well implemented, three were perceived as average, and 9 were
viewed as being insufficiently implemented.
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Fig. 5. The average score breakdown by aspect

The two highest scoring aspects, “Thematic categories and tags” and “Open data license ”,
are also those aspects that are most closely associated with the technical implementation of
OGD portals. That is to say, OGD portals will make this information a mandatory field when
data are uploaded, or there is a license applied to all datasets on a portal as a default if no
other license is visible. At the EU level there are, for example, explicit requirements for
dataset metadata that dictate category names and appropriate licenses. Similarly, the three
aspects implemented with a score of “average” i.e. “Release data and up to date”, “Publisher
of dataset”, and “Description of dataset” are all metadata associated attributes and, as before,
are normally required information on major OGD platforms such as CKAN. Even though this
is the case, some countries still did not have accurate license information or had license
information that was confusing to users; this was the case in Poland, Czechia, Japan,
Switzerland, Germany, Lithuania, Russia, Malta, Hungary, and Iceland.

In regard to the worst aspects from a usability perspective, it is important to point out that
almost the entirety, with the exception of “Machine-readable formats”, are directly related to
interaction and cooperation between data user and data provider. As the components that
received high scores are directly related to technical development of the portal, it follows that
many government agencies simply focused on having an OGD portal that works and can
provide data, without investing or devoting time to the actual usability, usefulness, or data
quality available on the portal. This could be for a variety of reasons. For example, there
could be a technocentric approach to OGD in government, e.g. build it and they will come,
while ignoring the arguably more important social aspects to OGD. It could also point to an
issue with procurement, perhaps the government procures the development and
implementation and maintenance of an OGD portal, but then does not also procure the
development or sustainability of the OGD ecosystem. A third potential reason could be
related to just not fully understanding the need of OGD, if the government makes an OGD
portal, but has data that are not machine readable and users cannot actively interact with data
providers, they may see low usage, which subsequently lowers the desire for government to
spend time or invest in their OGD initiative. There are likely other reasons why this may
occur as well. However, previous research has explored this in a bit more detail and identified
that one of the best ways to improve the usability of OGD is through the active development
and fostering of the OGD ecosystem, the portal is only a (minor) part of the overarching
system (McBride et al., 2020).



Reflecting back on the most commonly occurring usability weaknesses, Table 4 has been
created to highlight them (those that gained less than 2.6 out of 3 points and were therefore
assessed as either not fulfilled or only partially fulfilled) that were discovered as a result of
the analysis. The Table shows the total number of portals that scored between 1 and 2.6
points, shows how these portals are divided amongst the score range, and then demonstrates
the average score for each weakness.

Table 4. The weakest aspects by the number of portal gained less than 2.6 out of 3 points

Aspect (category) 1 point 1to 2 points | 2to 2.6 points | AVG
involvement in the process 10 21 7 1.54
(Illc - open dataset request)

list of requests 12 17 8 1.55
(I1b - open dataset request)

user rating and comments 12 17 6 1.65
(llc — open dataset feedback)

visualisation and statistics 3 23 11 1.76
(lg — open dataset specification)

forum and contact form 1 16 14 1.94
(11b — open dataset feedback)

request form 2 14 11 2.06
(Illa - open dataset request)

social media and sharing 3 12 13 2.14
(11d — open dataset feedback)

documentation and tutorials - 13 18 2.16
(Ila — open dataset feedback)

machine-readable formats - 2 32 2.21
(le — open dataset specification)

It should be noted that no portal scored a perfect score of 42 points and many portals may
score well in some aspects, but not others. Thus, it is important that OGD portals continue to
invest and develop their usability. Similarly, it is impossible to learn from other portals to see
what has worked well and what could be done better. In order to highlight which portals
performed the best amongst the different aspects, Table 5, highlights the top five performing
countries by usability aspect. As in the case of top-5 by category, no country appears in the
top five for all aspects, but there are countries appearing more frequently compared to their
competitors. These countries are France, Austria and Portugal.

Table 5. Top-5 OGD portals by aspect

Aspect Top 5
1a) Description of dataset Sweden, India, USA, Denmark, France
1b) Publisher of dataset Greece, Cyprus, France, Luxembourg, Portugal

1c) Thematic categories and tags | Germany, Portugal, Greece, Austria, USA

1d) Release date and up to date | Slovenia, Singapore, France, Estonia, Austria

1e) Machine readable formats France, Slovenia, India, Russia, Austria

1f) Open data licence Latvia, Portugal, Austria, Denmark, Singapore

1g) Visualization and statistics Cyprus, Singapore, Finland, Portugal, Estonia




2a) Documentation and tutorials | Portugal, UK, Germany, Finland, USA

2b) Forum and contact form Portugal, Austria, Russia, France, Romania

2¢) User rating and comments France, Canada, Cyprus, Russia, Romania

2d) Social media and sharing Austria, USA, Slovakia, Croatia, Slovenia
3a) Request form India, Australia, Lithuania, New Zealand, Sweden
3b) List of requests New Zealand, Lithuania, Colombia, Russia, Spain

3¢) Involvement in the process New Zealand, Lithuania, Russia, Canada, Spain

Overall, whilst the technical aspects of OGD portals tended to have a high level of associated
usability, user-focused aspects tended to score poorly, moving forward it would be of great
benefit to data providers and OGD portal owners to invest, study, and understand how to
better improve their portals.

V. CONCLUSIONS

The conducted research aimed to answer two primary research questions, mainly, 1) “how can
the usability of OGD portals be evaluated and compared across contexts?” and 2) “what are
the most commonly missing usability aspects from OGD portals?”. In regard to the first
research question, the paper follows a model put forth by (Méachova et al., 2018), and
validates its usefulness in quantifying the level of usability from a users’ perspective of an
OGD portal. Furthermore, the framework was applied to a large number of countries, 41, and
allowed for a cross comparative analysis amongst the portals. Moving forward, it would be
interesting to expand the analysis and check a larger number of countries, especially non-EU
countries since this study has already covered all EU countries, to see how this may or may
not affect the level of usability of the OGD portal. It may be the case that non-EU countries
have much lower levels of usability of their OGD portals due to less stringent metadata and
openness requirements. On the other hand, the opposite may be true as well; if portals are
initiated from bottom up initiatives (as opposed to top down regulation) they may be more
social and usable, though future research would be needed to explore this further.

In regard to the second research question, the portal finds that purely technical aspects appear
to be well implemented and usable across the studied countries. However, the poorest aspects
from a usability perspective were most commonly related to more social aspects of OGD
portals, dissemination of OGD use cases, or interaction between OGD users and OGD
providers. Thus, moving forwards, governments and OGD maintainers should focus as well
on developing OGD ecosystems and interaction on their OGD portal.

Outside of answering the research questions, this paper also presents an initial ranking of
OGD portal usability. As this does not currently exist in the scholarly literature or in any
currently used international index, it makes a contribution by compiling this initial list. Thus,
this paper is likely to be of interest to the owners, funders, or users of OGD portals in the
studied countries. Additionally, those in countries who were not included in the study may
apply the methodology to understand better the usability of their portal.

Though this research did study a large number of countries, moving forwards future research
is needed. For example, it would be important to study a more diverse group of countries to



better understand how context influences the usability of OGD portals. Future research could
also go into more detail about each of the three categories and fourteen aspects analysed and
begin to understand how to better implement each to improve usability. Furthermore, it is
important that more criteria be developed so that a comprehensive heuristic analysis could be
conducted in a systematic and objective manner.
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