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Abstract: Recent advances in technology have made truly open and accessible government signifi-
cantly more realisable. One of the ways in which governments are using this technology is in the
implementation of online portals that allow open (i.e., public and unrestricted) access to data and use
of data. Such portals can be used by citizens and professionals to facilitate improved decision-making
across a wide range of areas, from car-parking to promoting entrepreneurialism. However, the
existence of portals per se is not enough. To maximise their potential, users must also feel that they
are both accessible and usable. To gain insights into the current state of usability of OGD portals
for professionals working in data-related areas, a comparative study of the portals of the G7 group
was carried out, using a mixed methodology. This is the first specific comparison of these portals
for such users, as well as the first study to add a user-centred qualitative dimension to the research.
The study’s findings showed that the G7 countries are not maximising the potential of their portals
or collaborating effectively. Addressing these issues, and building better cross-national consistency,
would help to improve the value delivered by investment in OGD portals. The study also further
supported an existing user-centred, heuristic evaluation framework for application to a more specific
user group, as well as more generally.

Keywords: open government data; open data portals; open data; e-government; usability;
comparative study; G7

1. Introduction

More than ever before, public bodies are producing and commissioning huge quan-
tities of information and data, and there are real and significant benefits to making these
datasets easily accessible. By encouraging the use and free distribution of datasets, govern-
ments can develop and implement more evidence-based and inclusive policies, promote
business creation and innovation, and empower citizens to make more highly informed
decisions [1]. Furthermore, easy access to open data can not only encourage and support
better decision-making by individuals, but can help to develop a “healthier society” by
providing “spaces through which people can investigate community problems, generate
solutions, create media, and organise together” [2] (p. 5). To facilitate the use and reuse of
datasets, the concept of the open government data (OGD) portal has emerged. This is a
relatively recent development that has been enabled by the increasingly socially embedded
nature of digital technology, and which is now being implemented by a rapidly growing
number of countries. According to Statista [3], 79% of UN Member States had an OGD
portal in 2020, up from 47% in 2018.
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Despite this upward trend in OGD portal availability, however, there are legitimate
questions about their usage. To promote the widespread use of OGD portals, it is not
sufficient to merely publish data; the data must also have real value to private and public
bodies [4]. This consideration, in turn, raises the questions of which datasets should be
released in order to maximise public value, and who (given that it is for public use) should
pay for this data to be updated and maintained. Another key question, and the theme of this
paper, is how usable are OGD portals? To deliver on their objectives, in terms of engaging
a wide range of citizens at both individual and organisational levels, and to facilitate the
resolution of problems and create opportunity, portals must be simple to use, without the
need for high levels of technical knowledge. This reduces barriers to participation and
leads to increased usage and dissemination of data. Nevertheless, while the use of OGD
portals is become significantly more widespread and they are acknowledged as the main
medium of interaction between data providers in the public sector and private data users,
the usability of these portals has been heavily criticised. For instance, Osagie et al. [5]
assert that users lacking technical knowledge have difficulty utilising OGD portals, while
other researchers note that the portals are not user-friendly [6,7]. So that such usability
problems can be addressed, some researchers have begun to acknowledge the ways in
which user-centred design can be of help, as this approach involves users in the design and
development processes, ultimately ensuring that more people are aware that OGD portals
exist [1]. Conversely, some researchers argue against the inclusion of users in the processes
of development and delivery of user interfaces [8,9].

An interface being easy to use is not the only aspect that has an impact on individuals’
and organisations’ willingness to use OGD portals. Indeed, research shows that factors
such as data quality issues and trust in government data also have significant effects on
levels of engagement with OGD [10]. If the open government data quality is poor, there
will be less demand for its use [11,12]. However, it has been shown that if users have a
positive experience when utilising OGD portals, their willingness to continue using them
increases, which encourages providers to release more data [13].

This study, therefore, seeks to answer two main questions related to how the usability
of OGD portals across the world can be compared, and the barriers most commonly
encountered in terms of use. While many organisations such as the World Wide Web
Foundation [14] and Open Data in Europe [15] have made comparisons between portals,
these investigations mainly focused on issues such as legal implications and the amount
of published data rather than on usability as a discrete factor. Others, such as Máchová
et al. [16] and Nikiforova [11], have explicitly addressed the usability of OGD portals and
have carried out extensive studies of many portals. These studies, however, are largely
concerned with a somewhat abstract notion of usability. They are “user-centred” in the
sense that they focus on the activity and experiences of the users in the study, but the
users are in many ways not typical portal users; they are often students of computing or
IT specialists. An important question such work leaves open is how usable OGD portals
are for professionals who work with government and similar data but are not closely
familiar with the mechanisms and designs of the systems that provide and underlie the
portals. With this in mind, the present study helps to fill in the missing knowledge by
providing an expert-driven comparative analysis of the usability of a subset of important
OGD portals—those of the G7 countries, namely Japan, the UK, Germany, France, Italy,
Canada, and the USA. In particular, the study will seek to provide meaningful feedback on
two key questions:

1. How can we effectively assess the usability of OGD portals for professional users,
and how do portals compare in terms of perceived usability?

2. What issues are most frequently identified by professional users as factors that deter-
mine portal usability?

The selection of the G7 as a sample is based on the fact that these countries not
only represent a range of political, population, and economic contexts, but are widely
acknowledged to be committed to open data provision, as well as being politically and
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philosophically aligned with the principles of democratic and transparent government.
Therefore, this research may help to validate the applicability of the selected heuristic
evaluation technique.

All previous studies of portal usability that we are aware of are based on a quantitative
approach (questionnaires) only, which may oversimplify the results and limit their value in
terms of understanding the user perspective. Our study uniquely focusses on professional
users and adds a qualitative dimension to its methodology in order to more fully explore
the user experience and understand in greater depth the factors that drive the usability of
portals for this critical group.

One key element in studying usability is the characteristics of the users. Usability for
arbitrary users is limited to abstract and very general (e.g., cognitive) considerations. OGD
portals may be relatively usable for one group but not another. Another key element is the
users’ tasks; an interface may facilitate some tasks more than others, whereby the tasks of
“citizens” in general may be unclear. Tasks for use in a study should be consistent with
tasks in the users’ real world, while also supporting a certain degree of standardisation
for comparability across studies. In the present study, we adopt the framework proposed
by Máchová et al. [16], focusing on three specific aspects of OGD portals, which we feel
achieves a good balance and can be interpreted in relation to specific user groups. We use
this to explore the questions above.

The paper is structured as follows. Section 2 deals with the literature review. Section 3
proposes the methodology. Section 4 describes the results of the study. Section 5 provides
the discussion. Section 6 provides the conclusions of the study.

2. Literature Review

The concept of OGD is of little or no value if the portals used to provide access to
data are not used, while the key to their use is being user-friendly and simple [17,18].
Of course, any meaningful definition of terms such as ‘usability’ and ‘user-friendly’ will
depend critically on the social and technical profile of the users under consideration and
what these users aim to achieve by engaging with the OGD portal. In this research area, the
term ‘user’ may refer to a wide range of individuals and organisations, covering a broad
spectrum of social, political, and entrepreneurial needs, as described above. While some of
these users will have sophisticated technical knowledge, many more will be unfamiliar
with all but the most basic of technical processes. To be effective across most user groups,
therefore, the portal should be designed to cater for knowledge levels at the ‘lowest
common denominator’ level, supporting the ability to facilitate easy portal deployment
in terms of using its principal features (identification of, and access to, relevant datasets,
finding relevant and important information, etc.) for all users, even the least technical.
However, it is important to note that care must be taken to ensure that oversimplification
does not occur to the extent where the true nature of data (which can be complex) is
obscured. “Usability” remains a relative notion, representing a trade-off between simplicity
of use and the preservation of data values, which may be, as suggested above, somewhat
specific to given combinations of users and tasks, even though some of these may also have
much in common.

Such user-friendly portals have been developed by private companies and are im-
plemented by a number of governments. In the USA, for instance, many state-level
governments have entered into partnership with a company called Socrata in order to
simplify access to data [19]. At an international level, many OGD portals use CKAN, a
system that has a customisable front-end based on an essentially standard back-end [20].
This standardisation of the back-end provides a high level of technical interoperability
among OGD portals, as metadata standards and tools are common to all users and portals.

The ‘user-friendliness’ factor does much more than encourage portal usage—it is
critical to the success of OGD as a political concept. This is because a portal that is easy
to use creates more value than its less user-friendly counterpart. In other words, it can
be reasonably surmised that so long as all independent and legitimate data publishers
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are free to publish and that all data are provably authentic, portals with fewer datasets
but that are easy to use and are highly relevant will create more value than those with
more datasets but that are more difficult to use [21,22]. With this in mind, portal design
and implementation should prioritise helping users find what they need, whether social,
political, or entrepreneurial, over providing large volumes of data. However, as has already
been mentioned, it is also important to remember that ease of use is not a ‘one size fits
all’ concept. There are many stakeholders involved in OGD retrieval citizens, businesses,
NGOs, other governments, etc. and each stakeholder has slightly different requirements
in terms of a portal’s functionality. OGD portals need to be easy to use for a range of
audiences, which will vary widely in the volumes of data they require.

The rapidly increasing adoption by governments of an OGD policy has led to a
considerable body of literature on the subject. Much of the existing literature on the topic
of OGD examines it from a certain viewpoint, such as compliance with, and adherence
to, policy obligations, or whether published data correlate with a specified definition of
OGD. Other studies examine types of published data or how well the OGD portals perform
in terms of quantitative metrics such as data downloads and visitor numbers. Several
studies, including those by Lourenço [23] and Zuiderwijk and Janssen [24], have also
developed frameworks for use in assessing certain aspects of OGD, such as higher levels of
accountability or transparency.

There is also a large amount of research that examines OGD implementation at
all governmental levels, although most of this research is focused on initiatives in the
researcher’s own country [25]. Such OGD case studies, such as those by Auer et al. [26] and
Marienfeld [27], have been carried out across the world, including Germany, South America,
Central and Eastern Europe, France, Taiwan, Latvia, and Central America. However, while
portal usability may form part of this type of study, it is rarely the focus of discussion.

This kind of empirical research is undoubtedly of significant interest. To advance the
understanding of OGD, however, a wider and more comparative approach is required.
Moreover, much of the existing literature utilises varying approaches for examining and
analysing the topic, meaning there is a lack of a standardised framework or methodology
for comparing between and among different countries. Indeed, among the studies that look
specifically at OGD portals, most analyse only one feature in isolation. Nikiforova [28],
for example, looks at the machine-readability and timeliness of datasets, while Kim [29]
documents the standard terms used in South Korean public data. Several studies explore
the compliance of data to the 5-star model [18] and their breakdown into relevant cate-
gories [30,31]. While a focus on a single specific aspect of portals can deliver valuable
insights, it is important to look at usability from a broader perspective.

Arguably, usability has as one component the abstract functionality of the interface,
this tends to be the focus of studies in HCI and is dominant in technical design, but another
component is the extent to which the interface supports the tasks of specific user groups,
who may engage with the interface in different ways and find it more or less satisfactory.
It is certainly not true to say that the issue of usability is never discussed in the existing
literature. In fact, there is much previous research that has examined ways in which data
providers have made access and use easier. Yet these studies invite further exploration of
the perceptions and opinions of the users who will make day-to-day use of portals in their
professional work [5]. Nikiforova and McBride [32] undertake a complex and detailed
analysis of the usability of 41 OGD portals, but through entirely quantitative techniques
and focussing on users with a specifically computing or IT background. User perspectives
are touched upon in some papers, for example in studies by Zuiderwijk et al. [33] and
Welle-Donker and van Loenen [7], which deal with the drivers and barriers of the use of
OGD portals, focusing on attitudes and beliefs, but leave scope for a more specific focus
on the capabilities of users. Ultimately, the knowledge and capabilities of users, and their
ability to relate the use of the portal to a context such as their professional work, are the
factors that impact the most on their relationship with the portal itself; thus, for the user,
these factors determine the usability of the OGD portal.
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There are studies that explore how OGD can help facilitate better transparency and
that point to usability as playing a key role. In one such paper, the authors argue 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 tends to promote higher levels of transparency’ [34]
(p. 516). In a similar vein, Attard et al. [25] carry out a systematic review of the literature
surrounding OGD initiatives, and briefly touch upon usability as a concept. In this case,
however, the researchers examine the usability of the actual data rather than the portal
through which they are obtained. It is important to recognise that while these two concepts
are similar, they are not the same, and cannot be compared effectively. The usability of
datasets has also been investigated by other researchers, such as Dawes et al. [35], who
looked at usability in the context of four main dimensions: data format, metadata, means
of access, and dataset quality. One of the latest studies by Lněnička et al. [36] identified
features of the portal detected according to the interactions of stakeholders that were able
to increase the transparency of datasets. Recommendations were also provided by the
researchers about ways to include these features into the design and development of OGD
portals [37]. Finally, a study into the usability of OGD [38] emphasised the fact that further
investigation is needed on the topic, yet despite this acknowledgement, their study focuses
on the data rather than the actual portal used to acquire it.

3. Methodology

This study employs a mixed methods approach. According to Johnson and Onwueg-
buzie [39], such an approach “mixes or combines quantitative and qualitative research
techniques, methods, approaches, concepts, or language into a single study”. An approach
using mixed types of methods was chosen, because by drawing on the strengths of each in-
dividual method (quantitative and qualitative) it is possible to derive insights that may not
be possible through a focus on a single method only. As described below, the quantitative
and qualitative stages of the research were carried out separately.

3.1. Stage 1: The OGD Portals Assessed

The national portals of the G7 group of countries were compared for usability, for
the reasons described in the introduction to this paper. The G7 portals used are shown in
Table 1.

Table 1. The G7 portals used in the study.

Country OGD Portal URL Accessed Date

United States https://www.data.gov/ 3 September 2021
United Kingdom https://www.data.gov.uk/ 3 September 2021
France https://www.data.gouv.fr/ 3 September 2021
Germany https://www.govdata.de/ 3 September 2021
Italy https://www.dati.gov.it/ 3 September 2021
Japan http://www.data.go.jp/ 3 September 2021
Canada http://www.open.canada.ca/ 3 September 2021

3.1.1. Assessment Criteria

The framework devised by Máchová et al. [16] was selected as the most suitable
for this research. This was for a number of reasons. It is, for example, a methodology
currently used in many respected studies, demonstrating its robustness [32]. Additionally,
it crucially facilitates a user-based analysis by breaking usability down into well-defined
and measurable aspects. Máchová et al. provide an extensive comparative discussion
of frameworks, indicating that their own proposal meets criteria that are aligned with
our aims; hence, we conclude that their proposal fulfils the essential requirement of the
current study. Another important advantage of this framework is that its three main
dimensions have been successfully embedded in other academic research. We feel that it is
valuable to establish this as a framework that can be used to standardise, to some extent, an

https://www.data.gov/
https://www.data.gov.uk/
https://www.data.gouv.fr/
https://www.govdata.de/
https://www.dati.gov.it/
http://www.data.go.jp/
http://www.open.canada.ca/
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approach for potential use in other studies comparing different user groups working with
a similar task structure. It includes a wide range of typical tasks carried out by the user
when interacting with a portal. Such tasks include, but are not limited to, identifying and
accessing datasets, re-using data, establishing the data publisher, and requesting further
information. The three dimensions are: (1) dataset specification: how relevant and usable
is the dataset provided in terms of the user’s goals; (2) dataset feedback: to what extent are
users encouraged and supported in providing feedback on datasets; (3) dataset requests:
the extent to which users can request new or different datasets. In many respects, these
criteria are related to the provision and usability of metadata. This is appropriate in the
terms developed by Máchová et al. [16], and also in the terms of our own focus on usability
as oriented towards supporting the tasks of particular, especially professional, user groups.
Clearly, the use of a portal will depend heavily on the user’s ability to find and work
with information about the datasets that their task requires, and again the quality of this
information is distinct from the quality of the data in the dataset itself.

The three dimensions are broken down into the 14 subcriteria presented in Table 2.

Table 2. Portal assessment criteria, as originally published by Máchová et al. [16] (p. 256).

Category Aspect Description

Open dataset specification

(a) Description of dataset Portal provides datasets together with their description
and how and for what purpose they were collected.

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

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

(d) Release date and up to date Datasets are associated with a time or period tag; that is,
date published, date updated, and frequency.

(e) Machine-readable formats Portal provides datasets formats that are
machine-readable and allow easy re-use.

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

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

Open dataset feedback

(a) Documentation and tutorials Portal provides high quality of documentation and
tutorials to help users.

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

(c) User rating and comments Portal provides capabilities allowing the collection of user
ratings and comments.

(d) Social media and sharing
Portal provides the integration with social media
technologies to create a distribution channel for open data
and sharing feedback.

Open dataset request

(a) Request form Portal provides a form to request or suggest new type or
format type of open data.

(b) List of requests Portal provides a list of requests received from users,
including the current state of request processing

(c) Involvement in the process Portal provides capabilities allowing the involvement in
the same dataset.

3.1.2. Evaluator Recruitment

This study is a heuristic evaluation. In heuristic evaluations, each evaluator inspects
each OGD portal. The evaluators were recruited as professional data users with expertise
deriving from the fields of library science and computer science. In order to reflect ‘real
life’ and capture the user experience as authentically as possible, evaluators were selected
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with a variety of web experience, ranging from those with limited skills and no familiarity
with OGD portals to those with more advanced technical knowledge who had previous
experience of portal usage. Using a process of email invitation, 51 experts were selected,
29 of which were from a library science background, while the remaining 22 were from a
computer science background.

For an investigation of this exploratory nature, it was considered that 51 evaluators
would be an adequate number [40]. Moreover, due to the very specific criteria set for each
principle, the evaluation process was essentially subjective and interpretive rather than
objective and quantitative.

3.1.3. Data Collection and Analysis

Before starting the heuristic evaluation process, each of the evaluators was briefed
on the aim of the study. In order to evaluate the aspects of portal usability shown in
Table 2, evaluators were asked to replicate, as far as possible, the typical ‘user experience’
by imagining a hypothetical context for the use of a dataset, which was specified for all
of them. They would then use the portal to establish the ease of access, relevance, and
authenticity of that dataset, along with other key factors, and to prepare it for re-use. The
same exercise would be completed on each portal. To avoid the potential introduction of
evaluator bias, no other training or preparation was provided. Another possible source of
bias is the order in which portals are assessed by evaluators. There are studies that show
that a randomised assessment sequence can reduce the possibility of introducing effects
such as familiarity bias. However, this study did not employ randomisation. Instead, it
asked each evaluator to follow an identical process, as described by [41,42]. Each evaluator
first familiarised themselves with a portal’s layout and presentation for as long as required
(up to 15 min), then attempted to complete the identification and retrieval of a dataset as
described above. Following this, the portal aspects, as shown in Table 2, were assessed.
This procedure of course allows individual variation among the experts, as there would
be among users in practice, which was seen in the qualitative assessment phase described
below. Evaluations took place between 1 February 2021 and 1 May 2021. As described
below (Section 3.2.1), each evaluator recorded their results separately in an electronic table,
which was collected via email.

A 3-point Likert scale was employed, with scores of 1 (unfulfilled), 2 (partially fulfilled)
and 3 (fulfilled), following the approach of [16,32]. If a portal scored 1 for a particular
criterion, evaluators were asked to note the usability issues they experienced. This process
was repeated with each portal. Communication between evaluators was not permitted
and the findings were not aggregated until the evaluations of all OGD portals had been
completed, as described by [41,43]. By combining the scores across categories and criteria,
it is possible to rank the usability of OGD portals, given the relevant statistical analysis,
and to explore and orient the discussion and analysis at different levels (e.g., the categorical
and criterial levels).

3.2. Stage 2: Qualitative Assessment

After completion of the first stage, the study moved on to the qualitative assessment
phase. This set out to enhance and clarify any insights derived from stage 1 through the use
of in-depth interviews. This technique, described as ‘conversation with purpose’ [44,45], is
commonly deployed in qualitative research as an effective means of gaining a more mean-
ingful understanding of participant experiences. According to Alrasbi [46], ‘interviews
enable the detailed follow-up of points arising from the analysis of quantitative data of
complex topics, [to discover] thoughts and feelings that cannot be directly observed.’

3.2.1. Evaluator Interviews

Not all evaluators who assessed the portals were invited to participate in a follow-up
interview. The sample size for interviews was determined using a saturation approach, as
recommended by Gorard [47] and Seyyedamiri and Khosravani [48]. In the current study,
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the sample size used was 10, with a balance of 6 from a library science background and 4
from computing science. This is significantly higher than the 6–7 interviews required to
deliver 80% saturation (i.e., to identify 80% of recurring themes), although less than the
11–12 interviews required to achieve 95% saturation [49]. The default interview type was
a face-to-face appointment, and all participants consented to the recording of interviews.
All voice recordings were then transcribed to text on the same day to ensure no loss of
accuracy. Interviews lasted between 45 and 60 min and were conducted in Arabic (i.e., the
native language of both interviewees and interviewer). Transcripts were then translated
into English and back again to ensure transcription accuracy [50], and all interviewees
were asked to comment on the accuracy of the final transcription [24]. As a result of the
feedback from this process, some clarifications to transcripts were made.

3.2.2. Data Analysis

The analysis of the interview transcripts was carried out in accordance with the six-
stage thematic analysis technique described by Braun and Clarke [51]. In the first of the
three principal stages, open coding is carried out to allow ‘units of meaning’ to be identified
from text segments, such as sentences and paragraphs [52]. These text segments are then
assigned a code to describe their content. Finally, the coded segments are listed under
broader categories (themes) to identify patterns or relationships between them.

4. Results

Here, we report the outcomes of the scoring exercise, as augmented by comments that
the evaluators gave during the interviews, selected in the light of identified themes. These
comments help us to understand more clearly the usability issues underlying the scores
given, as seen from the perspective of the evaluators as users themselves.

4.1. Category 1: Open Dataset Specification (7 Aspects)

Although all portals provided a description of the dataset (aspect 1), the mean score
for all portals for this criterion was relatively low. This was principally because of the
superficiality of the dataset description, as highlighted by several evaluators. One evaluator,
for example, commented:

Although all the portals included descriptions of published datasets, this consisted of
just the title of the dataset. If portals are to achieve their specified goals effectively and
efficiently, they need to provide more information and context.

Another evaluator pointed out that:

As you know, not all users of portals are experts, so they need guidance in understanding
the relevance and currency of datasets. Most portals provided very little support in this
respect.

Another important usability criterion is the publisher information (aspect 2). In fact,
this proved to be the highest scoring aspect in the category (aspect mean = 2.88), as all
portals scored reasonably highly for this criterion and provided a (anonymous, via the
portal) publisher email address for questions. However, the information supplied was
not always comprehensive and could prevent users from identifying relevant datasets or
understanding their provenance. Comments by evaluators included:

Basic information, such as the publishing organisation was always provided, but several
portals failed to provide information such as data source(s) and dataset version.

Full publisher information is an important element of portal usability, not just to provide
user information, but also to give users confidence that the dataset is relevant, current,
and reliable. This level of information was not always available from the portals evaluated.

While France was rated very highly (with a maximum score of 3) in the use of thematic
categories and tags (aspect 3), other portals varied in their implementation of this aspect.
Some portals had designed specific tags, while others used a more generalised approach,
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thereby reducing the effectiveness of the searching process. For instance, the French portal
used a four-level hierarchy (keywords, origination, licenses, and format) to distinguish
datasets. According to evaluators:

The use of categories and tags can help to make the use of portals very easy and straight-
forward, especially when datasets are split into clear sections or themes. I felt that some
portals could have made better use of more advanced features such as type-ahead tagging,
while other could have used graphical techniques such as colour and underlining to
improve clarity further still.

The importance of the presentation of portals is easy to overlook, but it is a key element of
usability. Although some portals did this well, especially France, others could make the
process of searching for and identifying datasets much easier and clearer.

Although information about data publication or modification dates (aspect 4) is also
a part of aspect 2 (publisher information), it is important enough to be considered as a
separate and independent aspect. Most portals scored relatively highly in this respect,
displaying the relevant information clearly at the bottom of the page, although Italy and
Japan presented it on the side of the page. From the user experience perspective, this is
not a trivial point, as metadata typically consist of many fields, so visual presentation is an
important part of the clarity and ease of use. Fields with less importance can be located
at the bottom of the page or hidden from view altogether. This point was highlighted by
several evaluators. For example:

From my point of view, OGD portals should be user-centred in other words, focused on
the needs of the user, not the provider. However, many government sites do not seem to
take this approach.

Working with open data portals should be user-friendly, and this can be only achieved
through feedback from end users, who should be asked to evaluate portal structure and
design. For example, navigation should be made as easy as possible, ensuring that
important information is clearly visible. Unless this is the case, users can easily get lost.

Datasets were downloadable from all portals in a range of machine-readable formats
(aspect 5). The most commonly used formats were JavaScript Object Notation (JSON),
comma-separated values (CSV), and Excel files. However, not all portals offered all formats,
and some were limited in the formats provided.

The availability of public data in machine-readable format is an important part of service
delivery and can play a key role in the perception of usefulness and usability by the public.
However, it is an aspect which is sometimes underrated by portal designers.

Most of the common machine-readable formats were proven by most portals, but most
could be still further improved by including some of the more common quasi-machine-
readable formats, such as PDF, which is familiar to most users.

The most poorly-rated aspect in this category (aspect mean = 1.08) was analytic and
visualisation tools (aspect 7), which were always either basic or missing in all portals
evaluated. This uniformly low rating, however, might be explained by the fact that there is
no standard framework or guideline on how such tools should be implemented. Several
evaluators emphasised the importance of including advanced features such as APIs and
visualisation features to increase the usability of the open data portals. In their words:

I found that only the French, Italian, Canadian, and UK portals provided an API.
However, this is a feature which I believe should be included in the portal to facilitate
integration, allowing data to be integrated into third-party applications easily and
seamlessly. It might only be of interest to the more technical users, but it’s very important
for increasing usability.

The inclusion of a visualisation feature to support user experience is clearly very impor-
tant. It is particularly important now that the availability of tools such as Microsoft
Power BI and Tableau has increased user expectations.
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4.2. Category 2: Open Dataset Feedback (4 Aspects)

This element of the study (involving 4 aspects) is concerned with the mechanisms used
and support provided to encourage active engagement with the G7 portals by stakeholders.
This appears to be a significant weakness of current OGD portals, as illustrated by the
following comments from evaluators:

It seems that for some time, there has been a lack of active engagement between end users
and OGD portal providers. In my view, it is crucial to provide clear instructions and
documentation for use of the portal, as well as a mechanism for users to ask questions.
This will build active engagement between all stakeholders.

Making government data openly available should be just the start of a conversation
between those inside and those outside of government. To that end, portals should be
designed to facilitate and deepen that discussion, but I have seen little evidence of such a
design philosophy in most portals.

In this study, most evaluators found the UK and Canada to be the best in terms of
the provision of supporting documentation (aspect 1), although none of the portals scored
particularly well. The following evaluator comments are representative of others:

Most of the portals evaluated did not supply a huge amount of detailed documentation,
except the UK and Canada. This is disappointing, as it is a good way to increase the
usability of open data portals. Although it’s true that some users don’t need much, they
just need a summary or basic guide, many other people are less technical and need much
more comprehensive documentation, such as that provided by the UK and Canada.

In one way at least, OGD portals are much like any software or technology product . . .
they need to be supported by clear documentation. A technology product that doesn’t
have a user manual would not be very popular and would generate lots of complaints. The
same is true with portals . . . if governments are serious about encouraging engagement,
they must provide good documentation. With a couple of exceptions . . . Canada and UK
. . . this generally wasn’t the case for the portals evaluated.

Aspect 2 (a mechanism for providing feedback) was also generally poor. While all
portals provided contact details for giving feedback, only three portals (USA, UK, and
Germany) made this easy by providing a 3-field (subject, email address, message, and
reason for contacting) contact form for easy submission. The portals of the Canada and
Germany also provided space for comments to be left by users at the bottom of the page,
and the USA, UK, and Canadian portals allowed users to make recommendations for new
features and improvements. As one evaluator put it:

Most development environments rely heavily on user feedback as a key element in product
improvement. Governments should follow suit and improve their feedback systems if they
want to improve the usage and performance of their portals.

Another evaluator felt similarly:

While some countries, such as the UK and Germany, seem to fully appreciate the value
of user feedback, others seem uninterested in user experiences and needs. This can only
result in suboptimal portals which fail to engage users over the longer term.

The ability to link to, and share information on, external sites such as social media
platforms (aspect 3), is an obvious way to encourage engagement and to develop awareness
of the benefit of portals. Most of the portals evaluated were moderate to good in terms of
this, making it the highest scoring aspect of the category (aspect mean = 2.86), although
there is clearly room for more development. According to one evaluator:

Creating a distribution channel for open data by linking portals to social media platforms
is a powerful way of enhancing their applications and usefulness. Most of the portals
studied have clearly realised this and provide reasonable mechanisms for linking the two
environments.
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Another evaluator pointed to the missed opportunity of not providing social media
links:

The integration of government data, which is objective, and social media data, which is
subjective, has the potential to improve decision-making by combining complementary
points of view of the same problem. It’s, therefore, in a government’s interests to enable
such integration.

According to Nikiforova [11,12], there will be little desire to utilise OGD if the quality
of the data is poor. It is, therefore, in the interests of any government to ensure that dataset
quality is high. This requires user feedback on dataset quality. However, the scores for the
user rating and comment element (aspect 4) of the portals were very low in four of the
seven evaluated, making this the lowest-rated aspect in the category (aspect mean = 1.72).
Only France, Italy, and Germany provided a clear and easy-to-use mechanism for rating
the quality of datasets. One evaluator commented:

Data quality is at the very heart of portal success. Without data quality, even the most
sophisticated portal is worthless, so it is rather surprising that the issue seems to be so
low on the priority list for several countries.

Another supported this view:

I was really shocked to find that only three countries gave users a way of feeding back
on dataset quality. It’s almost as if they don’t want to know how good or bad the data is,
which calls into question the reason for providing a portal in the first place. Is it just a
cosmetic exercise to make the government look accountable and transparent?

4.3. Category 3: Open Dataset Request (3 Aspects)

The analysis of this category showed that all portals evaluated in the study included a
data request form (aspect 1) without asking for registration supporting the basic philosophy
behind OGDs. The following comments illustrate the general view:

In my view, asking for user registration contradicts the very idea of open data, which is
that data should be freely available. It is hard to see why datasets involving subjects such
as traffic, weather, and education should not be used without restrictions, in which case
registration is unnecessary and limiting.

The process of requesting more or new data is supported by all the portals without
registration, which carries the no threat that the user may be, in some way, penalised
for the way they use the data obtained through the portal. This is likely to act as
encouragement for some, if not many, potential users.

The ability to provide a list of requests (aspect 2) was completely unfulfilled by all
portals in the study, giving it the lowest aspect mean (=1) in the study. This fact was
considered unfortunate by all evaluators. As one evaluator phrased it:

Providing a list of requests concerning user submissions is a basic requirement, and it
seems a gross oversight that this ability isn’t provided by any of the portals.

Another evaluator commented:

A request facility serves to give users confidence that the system is being used productively,
and the failure to provide such a facility can only degrade user engagement.

User involvement (aspect 3), which is defined as allowing users to be directly and
actively involved with the providers of datasets, is another important issue. However,
all of the portals in the study scored badly in this respect. This is perhaps unsurprising,
given that it is known from the literature that OGD users and providers tend to have little
interaction. One evaluator commented:

Although there are recognised practical issues, as well as ideological ones, involved in
improving user–provider interaction, there are some clear benefits in doing so, and it is
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regrettable that the portals involved haven’t yet resolved some of the issues and moved
forward.

Another evaluator said:

Providing a means by which users can play an active role in shaping all aspects of portal
use, not just data, is key to the future of OGD portals. Unless users feel that they are
valued stakeholders, engagement is likely to be lower than it would otherwise be.

4.4. Summary

The outcomes in terms of comparisons between the national portals for each of the
categories are shown in Tables 3–5, where we have highlighted the best and worst scores
for each aspect. One can see that the picture is complex and does not invite arrangement
of the portals on a simple linear scale. Some portals are better on some aspects, some on
others. On the face of it, the US comes out best and Japan poorest, but this is not uniform
in either case and is especially due to their divergent results on the various aspects of
open dataset specification. However, our objective is not to derive a league table; rather,
we aim to highlight the experiences, both good and bad, and the principal concerns of
users in ways that will generally apply across portals and help to indicate directions for
improvement of all.

Table 3. Results of the usability evaluation, open dataset specification (mean values).

Open Dataset Specification UK US France Germany Italy Japan Canada Aspect Mean

(1) Description of dataset 2.59 2.51 2.62 2.50 2.65 2.49 2.57 2.56
(2) Publisher of dataset 2.91 2.93 2.87 2.85 2.92 2.81 2.86 2.88
(3) Thematic categories and tags 2.87 2.90 3.00 2.81 2.84 2.71 2.72 2.84
(4) Release date and up to date 2.89 2.91 2.85 2.83 2.90 2.78 2.83 2.45
(5) Machine-readable formats 2.78 2.81 2.90 2.80 2.93 2.79 2.79 2.81
(6) Open data licence 2.90 2.32 2.50 2.00 2.32 2.84 2.51 2.48
(7) Visualization and statistics 1.00 1.60 1.00 1.00 1.00 1.00 1.00 1.08

Table 4. Results of the usability evaluation, open dataset feedback (mean values).

Open Dataset Feedback UK US France Germany Italy Japan Canada Aspect Mean

(1) Documentation and tutorials 2.75 2.58 2.64 2.62 2.52 2.55 2.68 2.62
(2) Forum and contact form 2.60 2.40 2.00 2.62 2.00 2.04 2.00 2.24
(3) Social media and sharing 2.89 2.91 2.85 2.83 2.90 2.78 2.83 2.86
(4) User rating and comments 1.00 1.00 2.80 2.50 2.75 1.00 1.00 1.72

Table 5. Results of the usability evaluation, open dataset request (mean values).

Open Dataset Request UK US France Germany Italy Japan Canada Aspect Mean

(1) Request form 2.60 2.40 2.00 2.62 2.00 2.04 2.00 2.24
(2) List of requests 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.0
(3) Involvement in the process 1.82 1.92 1.00 1.80 1.84 1.70 1.72 1.69

5. Discussion

The context of this study is the increasingly common implementation of OGD por-
tals across the world [53–55] and associated debate about the true potential of open data
itself [4,33,56]. Some argue that governments that are more open with data will automati-
cally become more transparent in other ways; others, however, contend that true openness
is an illusion, and most portals only show data in ways determined by the government to
suit political objectives [24,57]. This may reduce the interest of some users in accessing data.
The current study examined the usability of OGD portals implemented by governments,
specifically those of the G7, who are aware of the advantages of open use of data and are
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looking to make their portals more accessible and usable. It is vital to take a perspective
on ‘usability’ that ensures the research findings can be interpreted appropriately. Our
approach is discussed in Section 3 of this paper; in brief, we characterise ‘usability’ as
the ability to facilitate easy portal deployment for given users and tasks. We focus on
professional users and argue for a standardised set of tasks.

Interpretation of the study’s findings must acknowledge that the quality of a portal,
including its usability, is not the same as the quality of the data included within it. These
are distinct concepts; for instance, an OGD portal could have low usability but provide
high-quality data, and likewise the converse. This study only examined usability with no
focus on the quality of the data, as previous studies have covered the latter in some detail.
Table 2 includes items concerned with the ease and accuracy of access to data, including
arguably the quality of metadata, treated as aspects of usability that are distinct from the
quality of data in itself. Similarly, the opportunity for portal users to offer feedback on the
quality of the data provided (among other things) is an aspect of portal usability; hence, the
benchmarking framework of the study did include an evaluation of feedback mechanisms
for reporting data quality problems.

The study findings show that while some of the suggestions made in prior studies
have been implemented, there is a wide range of variation among OGD portals, and a large
number of weaknesses remain even among the strengths. A lesson perhaps is that portal
designers need to more clearly consider the full range of users and the possible tasks that
they might have. Portals may have emerged through a piecemeal development of specific
functionalities and could benefit from a more holistic approach.

The study also highlighted the fact that much more could be done to encourage user
engagement with portals. However, it should be recognised that this is a complex issue,
and at least some of the problem lies with embedded cultural issues rather than failings of
portal design and implementation. The fact that datasets must be accessed digitally, for
example, can be a barrier for some people who may not have the devices or technical skills
necessary [58]. Providing adequate support for those who need to develop such skills can
be a major challenge for public sector organisations [59].

On the other hand, portals that lack usability are unlikely to increase user engagement,
and there are possible approaches to developing enhanced usability features that may
improve engagement with portals. Attard et al. [25], for instance, highlighted the poten-
tial for using virtual community channels for a number of purposes, such as advertising
the availability of new datasets, of visualising datasets in the form of maps, of standar-
dising metadata vocabularies used when describing datasets, and promoting tools and
documentation that can help in the reuse of data.

It is also worth mentioning that open data can be accessed from places other than
just portals [19,25]. However, data portals are generally the main tool used in open data
initiatives, indicating that other approaches to providing open data are less effective or rely
on technology that does not yet meet users’ needs and requirements. However, this is not
to suggest that other approaches cannot be useful as well. Indeed, Neumaier et al. [19] posit
the idea of metadata repositories; such repositories would be capable of storing dataset
metadata on a variety of portals at different administrative levels, thereby increasing the
availability and accessibility of open data. This notion drove van der Waal et al. [26] to
recommend the harvesting, aggregation, and publication of the metadata found on OGD
portals into these repositories. The discovery of data can be increased as long as specific
vocabularies are developed and links are provided to other sources of data [26].

Another key aspect related to accessibility and discoverability is the interoperability
of a portal, as well as the portability of its associated datasets, which can be supported by
the W3C DCAT Data Catalogue Vocabulary [60]. The study showed that in this respect,
most G7 portals were making strenuous efforts to deliver high levels of discoverability
and interoperability. Finally, it should not be forgotten that providing access to data can
compromise security, leading to trust issues among users [56]. One study [61] showed that
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stakeholders strongly prefer to remain anonymous when utilising open data. Again, this
study found that the evaluated portals allowed anonymity.

6. Conclusions

This study used a heuristic, expert-driven framework to: (a) analyse and compare
the usability of the OGD portals of the G7 group of countries and (b) to determine which
aspects of these portals are commonly perceived as weak or missing. The findings showed
that although all portals were rated by users as good in some aspects of their design,
particularly in terms of basic features, user ratings for most portals dropped significantly
when it came to more advanced features, such as analytic and visualisation tools. All
portals were also lacking in efforts to encourage active engagement by users through
features such as user feedback forms and user involvement mechanisms.

It is clear from the study’s findings that not all portals provided by the G7 govern-
ments offer the same opportunities for stakeholder engagement. However, although the
study highlighted some key aspects of portal design and functionality that could be im-
proved to increase engagement, it did not attempt to assess or evaluate data quality or
value, which is a separate issue from portal usability. Moreover, this study did not focus on
government data initiatives, nor privacy or security limitations that could have an impact
on the accessibility or availability of certain datasets. There is an opportunity for future
studies to further explore the various thematic categories of the data provided by portals
and the needs of the stakeholders that use them. Furthermore, although Máchová and
Lnenicka [54] have shown that many portals already provide statistics related to datasets,
further studies would help to define the data categories and themes that would best comple-
ment usability and help to enhance engagement. While Kucera [62] provided an overview
of this issue, arguing that their methodology would increase dataset discoverability, they
did not evaluate or discuss how this might affect usability.

While it is believed that the current study provides many useful insights on OGD
portal usability, it also has some clear limitations. The type and number of participants in
the study, for example, and the sample selection process may not have facilitated a full
understanding of portal usage, and may limit the generalisability of the study’s findings
and conclusions. In order for findings to be more generalisable, future studies should
employ a more diverse pool of participants. Another possible limitation of the study lies in
the evaluator assessment process. It should also be noted that the intention of the current
study was not to develop a framework for improving the usability of OGD portals; rather,
it sought to make a contribution to the debate surrounding the importance of evaluating
their usability. It was considered that the use of an expert-driven evaluation creates a
foundation for future study, particularly with regard to a list of heuristics.

There is an acknowledgement that some of the usability differences, as well as the
perceived weaknesses, of the OGD portals evaluated in this study may be due to social,
economic, and political differences among the countries in which they are implemented.
This could be clarified through further studies utilising Máchová et al.’s [16] heuristic
framework, for which the current study provided further validation. However, this study
demonstrates that although the G7 countries may understand the need for transparency
and that OGD portals can be a tool through which this can be achieved, their potential is
not being maximised through the use of available technologies and from mutual learning.
Hence, this study’s findings and recommendations for practice may be of considerable use
to a range of actors, such as open data portal designers, data providers, and government
authorities.
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