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Abstract Government legislation and calls for greater levels of
oversight and transparency are leading public bodies to publish
their raw datasets online. Policy makers and elected officials
anticipate that the accessibility of open data through online
Government portals for citizens will enable public engagement
in policy making through increased levels of fact based content
elicited from open data. The usability and benefits of such open
data are being argued as contributing positively towards public
sector reforms, which are under extreme pressures driven by
extended periods of austerity. However, there is very limited
scholarly studies that have attempted to empirically evaluate the
performance of government open data websites and the accep-
tance and use of these data from a citizen perspective. Given
this research void, an adjusted diffusion of innovation model
based on Rogers’ diffusion of innovations theory (DOI) is pro-
posed and used in this paper to empirically determine the pre-
dictors influencing the use of public sector open data. A good
understanding of these predictors affecting the acceptance and
use of open data will likely assist policy makers and public
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administrations in determining the policy instruments that can
increase the acceptance and use of open data through an active
promotion campaign to engage-contribute-use.

Keywords Open data - Government - Policy - Citizens -
Usability

1 Introduction

Open and accessible data revolution is underway. Citizens no
longer want to be passive recipients of legislation that is con-
sidered ‘inflicted’ upon them but rather, seek constructive
ways to engage-contribute-use the formation of public policy
as a means to enhance their civic responsibilities. However,
for this to happen, any engagement needs to orientate around
evidence that is underpinned by facts elicited from open
sources of big data. Consequentially, public engagement is
reshaping how knowledge is developed, shared and used by
citizens and stakeholder communities.

The push for making public services data available to the
community started around mid- 2000s with the European
Union directive encouraging greater realisation of the economic
value of public data through its reuse in 2003. Conventionally,
government departments retained public service data within their
systems, with limited information being released to citizens and
other stakeholders (i.e. businesses, charitable organizations, and
NGO communities). However, the spread of digital governance
and associated norms, such as responsiveness, accessibility and
efficiency of public services, transparency and accountability
(Carter and Weerakkody 2008; Wilcox 2010; Rana et al. 2015),
have motivated governments to exploit the potential of wider
distribution and use of such data (Sivarajah et al. 2015, 2016).

The United States (US) is one of the first countries to man-
date the use of open data in December 2009. Six months later,
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United Kingdom (UK) followed with their own plans to open
public data, with the Prime Minister announcing the setting up
of the data.gov.uk website. Subsequently, the European
Commission published a Communication on Open Data in
2011, and in the same year, US, UK, and initially six other
countries were signatories to the Open Government
Declaration. UK is considered as one of the leading countries
in Europe for open data. The data.gov.uk website is one of the
most comprehensive open data repositories making available
non-personal UK government data about public services, rang-
ing from health, social services, education, transport to crime
and other geo-environmental data.

Although countries such as the UK and US have taken
proactive steps to improve the availability and ease of use of
data (through machine-readability and technical standards),
there still remain several barriers orientated around human,
organisational and technological factors to accessibility and
usability of open data that prevent its widespread proliferation.
Moreover, the actual structuring and interrogation of open
data is cumbersome and often requires detailed analytical
skills. To fully exploit the potential of open data, users will
usually require a certain level of technical skills. The fact that
there is no existing easy-to-use, proven solution, which can
help citizens exploit open data for decision making (affecting
day-to-day activities), or contribute to the wider public policy
making debate, does not promote the widespread take-up of
open data sources. Such issues are further compounded by the
generic nature of open data repositories such as www.data.
gov.uk and www.epsiplatform.eu, and thus their relevance
and direct interest to citizens, in particular.

The motivation for this paper lies in the reasoning that al-
though the availability of open data offers many opportunities
for citizens, no research exists that questions the usability of
open data platforms, particularly from a citizen’s perspective.
As a result, this research contributes to the public sector and
open data literature by proposing an adjusted diffusion of inno-
vation model based on Rogers’ diffusion of innovations theory
(DOI) to empirically determine the predictors influencing the
use of public sector open data. The paper is structured as fol-
lows: next section of the paper reviews the literature offering an
overview of open data. The following section presents a dis-
cussion surrounding the development of the research model
and the hypotheses that have been proposed as part of this
study. The research method is then explained in the subsequent
section, followed by the analysis of empirical data and discus-
sion of the findings. The paper concludes by outlining the main
contributions and acknowledging the limitations of this study.

2 Literature context: an overview of open data

The goal of Open Data initiatives has been to open all non-
personal and non-commercial data, especially data collected
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and processed by government organizations (Braunschweig
et al. 2012). Public sector organisations have started making
governmental data available on web portals, as web services,
so that the public have access to such official datasets in one
place. The increase in availability of open data initiatives has
been seen mainly due to the growing pressure imposed by
governments on all kinds of public organisations to release
their raw data (Sivarajah et al. 2016; Janssen et al. 2012).
The key motivators encouraging public organisations to pub-
lish data revolves around government’s perception that the
open access to publicly-funded data provides: (a) greater eco-
nomic returns from public investment (Cranefield et al. 2014),
(b) access to policy-makers with data needed to address com-
plex problems (Sivarajah et al. 2016; Arzberger et al. 2004),
(c) generates wealth through the downstream use of outputs
(Janssen et al. 2012), and (d) helps involve citizens in
analysing large quantities of datasets (Surowiecki 2004).

Using open data can provide several advantages to civil
servants, citizens and other stakeholders, such as increased
transparency and accountability (Rose et al. 2015; Cranefield
et al. 2014; Bertot et al. 2010), stimulating innovation (van
Veenstra and van den Broek 2013; Janssen et al. 2012), and
increased participation of citizens in government activities
(Castellanos et al. 2013; Conradie and Choenni 2014;
McDermott 2010). One of the most notable advantage of open
data is that making government data transparent increases pub-
lic trust in government and civil servants, and also allows citi-
zens to hold the government officials accountable (Cranefield
et al., 2014; Ubaldi, 2013; Janssen et al., 2012). Scholars such
as Borzacchiello and Craglia (2012) and Janssen et al. (2012)
have asserted, open data can have a positive impact on eco-
nomic growth by, for example, encouraging the marketplace to
develop products and services, which increases productivity,
offering employment, and bringing revenue back to
government in the form of taxation revenue. Apart from
economic benefits, Ubaldi (2013) highlights, open data also
has societal benefits as it allows citizens to interact with gov-
ernment in an informed and interactive manner. According to
Cranefield et al. (2014), opening data can also lead to improved
data quality via crowdsourcing of corrections or by filling gaps
in data.

Although open data can potentially provide considerable
benefits, its use also comes with a number of drawbacks.
Some of the key challenges are - increasing public interest,
cost involved in opening up data, data ownership risk, legality
and privacy issues (Weerakkody et al. 2015; Dwivedi et al.
2015; Osman et al. 2014). Scholars such as Ubaldi (2013) and
Zuiderwijk et al. (2012) assert that one of the most significant
challenge is stimulating public interest in using open data
effectively. Then, there is the cost of opening up of data
(Cranefield et al. 2014 and Ubaldi 2013), especially as they
are often experienced as upfront costs thus calling for the need
for robust approached to evaluation (Sharif et al. 2010; Irani
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et al. 2014). Data quality concern is also another key issue as
government departments may be reluctant to release data that
they see as low quality (Conradie and Choenni 2014).
Zuiderwijk and Janssen (2014) suggest that data ownership
risks and legality concerns are major challenges of open data.
In addition, there is also the risk of privacy violation.

One of the key purposes of open data platforms is to promote
access to government data and encourage development of cre-
ative tools and applications to engage and serve the wider com-
munity through the visualisation of patterns and relationships
(Martin et al. 2015; Irani et al. 2014; Kassen 2013). In doing so,
enabling civic engagement by providing opportunity for citi-
zens, public sector organisations, businesses and independent
developers to use systematically-updated stream of open data is
being encouraged. The governments perceive that making this
data available on the web would lead to more transparency,
participation, and innovation throughout society (Conradie
and Choenni 2014; Veljkovi¢ et al. 2014; Janssen et al. 2012;
Bertot et al. 2012; Choenni et al. 2010). Governments and pub-
lishers of open data expect the users to exploit such data in as
many ways as possible for the benefit of the society
(Data.gov.uk 2015). For example, general public (non-
technical users) may use it to analyse trends in one policy area
over time, or compare how different parts of the government go
about doing their work (Sivarajah et al. 2016). On the other
hand, technical users such as software developers are encour-
aged to create useful applications out of the raw data files, which
can then be used by everyone benefitting the wider society.

The way people access and use open data is greatly influ-
enced by the way data is published (Braunschweig et al.
2012). In its original, raw form, this data is often not very
useful for end users. Therefore, datasets are cleaned and cus-
tomized before being published. Apart from accessing data
from these platforms, users (e.g. organisations) are also en-
couraged to submit useful data that can be published to the
general public. One of the challenges is making existing data
come to life, and users are encouraged to combine and re-
organise existing data to offer new insights resulting in useful
visualisations of these data (Data.gov.uk 2015). Despite occa-
sional initiatives from the government to encourage the use of
open data technologies via events such as hackathons, work-
shops and conferences, not much is known about the predic-
tors which influence people’s (i.e. citizens) perceptions, will-
ingness, ability and intention to use open data technologies.
Open data is an emerging field and the acceptance and use of
open data technologies has not received much attention in the
extant literature.

3 Research model and hypotheses development

The Diffusion of Innovation (DOI) model, derived from
Rogers’ DOI theory can suitably examine the acceptance

and use of open data in the public sector, as it allows for
examining citizen perceptions, whilst identifying factors that
influence their acceptance decisions concerning the use of
open data. Moreover, the DOI model allows for investigating
the complex user adoption process, as the model attributes
account for up to 49 %87 % variance in the adoption rate
(Rogers 2003). Open data is composed of varying contexts
and connotations of open datasets. These datasets are charac-
teristically and contextually different and involve a wide array
of interdependent stakeholders with varying interests. Open
data, currently available in the raw format, can be fairly com-
plex for users to understand and use. The DOI model focuses
on aspects such as - how relatively advantageous is the pro-
posed solution to the existing methods, and how easy to use
technologies are important in positively influencing con-
sumers’ use decisions. Literature extensively supports the
use of DOI attributes in measuring an innovative solution that
is aiming to attract consumer usage based on the aspects of
usefulness, ease of use, and compatibility (Moore and
Benbasat 1991; Karahanna et al. 1999; Tan and Teo 2000;
Rijsdijk and Hultink 2003; Pannell et al. 2006; Kapoor et al.
2013). This thus enhances the appropriateness of the Diffusion
of Innovation model being employed by this study to evaluate
the user perceptions of the usability of public sector open data.

According to Stokes et al. (2014), adoption studies in pri-
vate sector have created a clear language and a set of frame-
works for understanding innovation adoptions. Some field
experts have their reservations about these frameworks and
they identify them as being stereotypical, without sufficient
empirical support or understanding of the intricate nature of
the innovation adoption process (Stokes et al. 2014). Ongoing
research is now extending to account for not only the organi-
zational, systemic, and contextual effects, but also the push
and pull effects of the innovators and the innovation adopters.
To the best of authors’ knowledge, there is no study analysing
the factors affecting citizens’ intentions to adopt open data.
Studies like Zuiderwijk et al. (2015) have studied the accep-
tance and use of open data technologies, but no study places
clear emphasis on the citizens’ intention to adopt open data
itself.

Extant literature highlights that very few studies have
attempted to empirically evaluate the performance of open data
websites. There are, however, evidences of other studies using
different measures of innovation adoption to investigate the
performance of different websites. For instance,
Wangpipatwong et al. (2008) use the Technology Acceptance
Model (TAM) alongside self-efficacy as an added measure, to
evaluate the use of an e-government website. Fang and
Holsapple (2007) focus on the navigation structure of a
website and their impact on the usability of that website by
using factors defining its usability. Wang and Senecal (2007)
used ease of use, speed, and interactivity to measure the usabil-
ity of a website and its subsequent impact on user attitudes and
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intentions. Wang et al. (2001) empirically study consumers’
satisfaction of a website dealing with digital products and ser-
vices using beliefs and attitudinal constructs.

According to Zuiderwijk et al. (2015), the acceptance and
use of Information Technology has been significantly impor-
tant from the IS research and practice perspectives. The DOI
model is one of the most used models for examining the ac-
ceptance and use of Information Technology. The five per-
ceived attributes of innovations (Relative advantage,
Compatibility, Complexity, Observability, and Trialability)
from the DOI model have been extensively investigated and
found to explain about half of the variance in users’ technol-
ogy acceptance rates (Rogers 2003). This theory is regarded as
a principal theoretical perspective on technology adoption,
offering a conceptual framework for discussing adoption at a
global level (Kapoor et al. 2013). Rogers (2003) has synthe-
sized sixty years of innovation-adoption research in develop-
ing this theory. His model has been well received in the world
of innovative solutions, and is one of the most used theories in
the field of innovation diffusion (Kapoor et al. 2013). The
concept of trialability is most suited in cases where a
product/service is available for limited period for consumers
to try, prior to making an adoption decision. Since open data is
freely available for citizens to access and use as desired, with-
out any concept of cost or usage bond/contract associated with
it, this attribute has been omitted from this study.

In addition to attributes from the DOI model, there is one
another aspect that tends to become the topic of concern when
discussing open data. The aspect of associated risk is a topic
that open data experts deal with on a regular basis. The risk of
data being analysed or interpreted incorrectly, and that of open
data being used against the publisher (Dodds 2015). The
Diffusion of Innovations (DOI) model has undergone a minor
modification to suit the context of this study, and a component
of risk has been introduced in this case to account for security
concerns associated with the use of open data (Fig. 1). More
justification on the inclusion of risk as an additional factor can
be found within section 3.1.5 below.

The effects/influences of relative advantage, compatibility,
complexity, observability, and risk will be individually mea-
sured across users’ behavioral intentions (Fig. 1). These five
characteristics are expected to significantly impact users’ in-
tentions towards the usage of open data platforms. The posi-
tive or negative correlations that will surface post the empiri-
cal evaluations will then be logically reasoned and analyzed
for their significance in influencing users’ intentions towards
using open data.

3.1 Hypotheses development
As justified in the earlier section, the modified and extended

DOI model will now be further discussed for its attributes and
their probable effects on users’ intention to use open data. The
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Functional Value

Relative Advantage

Complexity

Open Data Usability

Compatibility Behavioural Intention

Stereotype Perceptions

Observability

Security Concerns

Risk

Fig. 1 Modified and extended DOI research model

four attributes from the DOI model were aimed at exploring
different aspects spread across the functional value of using
open data (relative advantage, complexity), its usability (com-
patibility), the stereotype perceptions associated with its use
(observability), and the associated security concerns (risk).
Hypotheses for each attribute have been individually
discussed in the following parts of this section.

Behavioural intention, or use intention, or intention to use
is one of the most frequently used attributes in the innovation
related studies (Taylor and Todd 1995; Lu et al. 2008; Akturan
and Tezcan 2010; Kapoor et al. 2013). As defined by Ajzen
and Fishbein (1980), behavioural intention measures the like-
lihood of an individual being involved in a given behaviour.
The behaviour of an individual, that is, their decision to accept
or reject a technological innovation, is determined by their
intention to perform that behavior, that is, their intention to
use that technological innovation (Fishbein and Ajzen 1975).
All hypotheses proposed in this study are aimed at examining
the influences of the aforementioned five variables on behav-
ioral intentions of the study’s respondents. Since this study is
interested in both adopters and non-adopters of open
data, behavioural intention (as opposed to ‘adoption’)
will be used as a dependent variable to account for both
adopters and non-adopters.

3.1.1 Relative advantage

Relative advantage will help assess if the information avail-
able as open data is relatively better across multiple aspects in
comparison to the same data that a citizen can access via other
physical offices and platforms. In measuring the advantages of
anew service, users tend to evaluate the pluses and minuses of
using that service. Relative advantage is known to determine
the ultimate rate of most innovation adoptions in the long run
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(Pannell et al. 2006). Citizens are likely to avoid paying atten-
tion to open data if they carry negative perceptions regarding
its usefulness. Consistent with the theoretical principles un-
derlying the DOI model, this study proposes a positive and
significant effect of increased relative advantage on citizens’
intentions to use open data.

H1: Relative advantage is positively related to citizens’
behavioural intentions to use open data

3.1.2 Complexity

Users’ knowhow of a service tends to dictate their perception
of the level of effort involved in using that service. The less
complex a service is to use/operate, the more easily it is ac-
cepted (Rogers 2003). The ease of using open data website
will be evaluated from a perspective of optimizing user expe-
rience; the design of the interface, time required to look up for
the desired information, understandability of different
features/tabs offered within the website, and any other navi-
gation complexities will be explored using this attribute (page
layout, scrolling and paging, text appearances, links, search
and so on). Existing research shows that difficulties in
accessing open data and failure to update the same data
on a regular basis by the government prevents organi-
zations and people from relying on public sector open
data (Kassen 2013). Presently, open data is mostly
available in the raw data format. According to Martin
(2014), the open data interfaces are not very user friendly,
which fails to attract more number of users. Past research
suggests that users tend to refrain from using a complex
product/service despite being aware of its increased usefulness
(Davis 1989). This creates a huge gap between the data con-
tent and its usability for the involved stakeholders and actor
groups (Hunnius et al. 2014).

Since open data is mostly available in the raw format, it is
not readily usable from a citizen’s perspective. Much of this
data varies in its content quality and often requires different
layers of filtering at the legal, technical, and other levels before
it becomes usable for citizens and businesses. As a resultant,
most open data is dumped without any defined demarcations,
making it difficult to be identified and traced by the
interested stakeholders (Conradie and Choenni 2014).
It is also important to note that ease of using or
interpreting the available data is exclusive to individual
users, and the skills/understanding required to interpret
open data will be different for different users (Raman 2012;
Martin 2014). Overall, efficient open data platforms and inter-
faces are expected to enhance citizens’ ability to perform bet-
ter. Based on the underlying argument, it is thus proposed in
this study that easy to use services tend to positively influence
consumer intentions.

H2: Reduced complexity is positively related to citizens’
behavioural intentions to use open data.

3.1.3 Compatibility

In terms of compatibility, the website offering open data and
the open data itself will be assessed for the type of information
it offers to the citizens with respect to the type of information
the citizens are interested in, or are expecting to access using
such open data platforms. Rogers (2003) describes compati-
bility to be the degree with which the introduced innovation
manifests itself as being consistent with users’ past experi-
ences, present values, and their future needs. It has often been
recognized as an important predictor of consumers’ use inten-
tions (Putzer and Park 2010). Compatibility is proposed
to measure the open data usability amongst citizens.
This attribute has found its application across various
innovation-adoption studies (Nakata and Weidner 2012; Lin
2011; Kapoor et al. 2013). According to Ilie et al. (2005), a
higher level of compatibility prevailing over individual pref-
erences and the technological innovation being considered is
greatly preferred, since it enhances the probability of
interpreting the innovation in question in a more familiar
context.

In their research, Behkamal et al. (2014) found that public
sector open data is sometimes mapped with incorrect values,
questioning the credibility and quality of the data being made
publicly available. At the same time, such data fails to cater to
the information needs that an individual might be interested in,
putting in question the compatibility of the data being opened
to public. To measure how well the available information suf-
fices with the information needs of a user, the compatibility of
open data has been hypothesized as follows,

H3: Compatibility is positively related to citizens’ behav-
ioural intentions to use open data.

3.1.4 Observability

Monitoring of a system encourages peer discussions of that
system, which collectively contributes towards achieving a
better acceptance rate for that system (Rogers 2003). Rogers
(2003) describes observability as the degree to which the out-
comes of using an innovation become visible to others. Thus,
the observability construct will be used in this study to help
identify the awareness that the citizens have about the exis-
tence of such open data platforms that they can utilize for their
benefit on a daily basis.

H4: Observability is positively related to citizens’ behav-
ioural intentions to use open data.
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Table 1  Respondent profile

Category Values Frequency Percent

Age 18-24 62 12.0
25-34 85 16.5
35-44 96 18.6
45-54 83 16.1
55-64 76 14.7
65-74 102 19.8
Above 75 12 23
Total 516 100.0

Gender Male 249 48.3
Female 267 51.7

3.1.5 Risk

A user’s uncertainty about the quality of information being
gathered can potentially lead to anxiety, which can come in
the way of their adoption decision. The expected social or eco-
nomic loss caused from using a new system constitutes per-
ceived risk (Labay and Kinnear 1981; Rogers and Shoemaker
1971). In this context, the risk factor will be used to measure
users’ apprehensions of inputting personal information onto

such websites, and also their confidence in using the informa-
tion available on such websites. The quality of data published
on the Internet is often questioned, and at the same time is also
open to manipulation that in turn questions its reliability (Hand
2012). Reckman et al. (2011) point at researchers’ apprehen-
sions in sharing data publicly as that data is at the risk of being
misused by other investigators.

Open data is open for people to use and build applications.
In the process of doing so, there is huge potential for the data
being wrongly recorded and presented. This would induce a
risk of data being wrongly interpreted by the citizens who are
relying on it to make important day-to-day decisions. At the
same time, in its raw format, the data is not available to the
public in a meaningful sense. As Roberts (2012) mentions,
such raw data can be rightly interpreted by a selective and
probably small set of technical experts, resulting in the risk
of it again being misinterpreted by the larger proportion of
citizens. They also point at the risk of digital divide and social
inequality. Risk was thus deemed an important attribute from
this study’s perspective, and was hypothesized as follows to
allow further examination in the UK context.

HS: Reduced risk is positively related to citizens’ behav-
ioral intentions to use open data.

Table 2 Respondent awareness

of open data Category Values Frequency Percent
I am interested in finding out how different Yes 352 68.2
government departments work No 77 14.9
Not Sure 87 16.9
Total 516 100.0
The availability of open data about public Yes 389 75.4
services (E.g. education, health and social No 37 72
care etc.) helps me take more informed decisions Not Sure 90 17.4
Total 516 100.0
I have used open data websites before Yes 155 30.0
No 279 54.1
Not Sure 82 15.9
Total 516 100.0
I am aware of the type of information that Yes 206 39.9
open data websites offer No 207 40.1
Don’t know 103 20.0
Total 516 100.0
Open data helps me understand how government Yes 271 52.5
works, and how policies are made No 64 124
Not Sure 181 35.1
Total 516 100.0
I cannot relate to data on such open websites, Yes 213 413
and would prefer more structured and No 134 26.0
easily understandable information Don’t know 169 138
Total 516 100.0
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Table 3  Citizen perspective of open data

Frequency Percent

Lack of clarity in the availability of open data 189 36.6
Governments are opening up meaningful data. 107 20.7
Open data should offer insights into policy changes 220 42.6
Total 516 100.0
4 Methodology

This section is aimed at briefing the research design adopted
for this study. The questionnaire design, data collection pro-
cess, and data analysis have been exclusively discussed within
this section.

4.1 Questionnaire design and data collection

A nationwide survey was undertaken to investigate citizens’
perceptions and intentions to use open data in the UK. The
data collection process was outsourced to a global sampling
solutions provider, SSI. The company targeted UK based cit-
izens from their database, who had prior knowledge of open
data and open data systems by scripting the questionnaire onto
an online survey tool. The survey target was set at 500 respon-
dents, and the survey company took ten days to gather and
return 516 responses, which were then used by the authors to
conduct the intended statistical analysis. The questionnaire
was divided into three parts. The first part of the questionnaire
comprised of demographic questions, and other yes/no type of
questions to gather basic information on the respondents’
awareness of open data and open data platforms. The second
part of the questionnaire required the respondents to choose
one of three premade statements under the following catego-
ries: their perspective of open data, accountability in govern-
ment functions, citizen participation (citizen involvement with
the government in policy making and other decisions that
affect citizens) and interaction, citizen exposure to govern-
ment spending, and overall impact of open data.

Questions related to the adjusted DOI model with five con-
structs were recorded in the third part of the questionnaire.
Each construct had three items/questions/statements, and the
respondents were required to mark their agreement with the
statement/question over a seven point Likert scale. The seven-
point scales ranged from extremely disagree to extremely

agree. While most questions were based on the items that have
been previously used and tested in earlier research (Moore and
Benbasat 1991; Karahanna et al. 1999; Tan and Teo 2000;
Rijsdijk and Hultink 2003; Teo and Pok 2003; Shih and
Fang 2004; Meuter et al. 2005; Mallat et al. 2008;
Richardson 2009), these questions were considerably modi-
fied to suit the present context of open data and its impact on
citizens and businesses.

Within the questionnaire, the concept of open data was
explained along its availability and usability in a general
context. In brief, its presence was recorded as govern-
ments making data publicly available across a selection
of themes, such as local government finance, public
spending, department-specific business plans, and other
supporting geographical data to establish a level of trans-
parency for facilitating informed decision making from
the citizens’ perspective. Examples of open data websites
such as data.gov.uk, Geostore, Geomatics Group,
MEDIN, and others were mentioned to understand
respondents’ awareness of open data and the platforms
making such data publicly available.

4.2 Pretesting the survey instrument

The survey questionnaire was pretested with ten respon-
dents, who were by profession - academicians, re-
searchers, and citizens having general knowledge of open
data. These test respondents were requested to fill ques-
tionnaires and report any possible errors that might have
been introduced in the overall questionnaire design, the
actual content, or any other difficulties hindering the un-
derstandability of the questions. Initially, a five point
likert scale was employed, but the academicians and re-
searchers suggested a seven-point scale, as seven point
scales are known to assist in preventing the respondents
from being too neutral in their responses; and also, the
scales with more points are considered to be more reli-
able. The scaling was then changed to seven points on
the likert scale. Each item in the questionnaire was ini-
tially numbered alongside the shorthand of the construct
being measured. Academicians suggested the short-
hand(s) be removed to prevent the construct from being
interpreted by the respondents, which might influence
their responses to a certain extent. The coding of the
items was then changed to prevent respondents from

Table 4 Accountability in

government functions Frequency  Percent
Public knowledge empowers democracy 99 19.2
Accountability is not real, and corruption in the government continues 210 40.7
Without benefits of open data being promoted, accountability will only remain a goal =~ 207 40.1
Total 516 100.0
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Table 5 Citizen participation and

interaction Frequency Percent
Public participation improves the quality of policy making 211 40.9
Government ensures citizens have tools/training to understand & use open data 80 15.5
No clear means of providing citizen feedback or input on these open data 225 43.6
Total 516 100.0

picking any clue of the different constructs being mea-
sured (Ex: Previously compatibility was coded as COMPAT,
and was later changed to CP).

5 Findings
5.1 Data analysis

Data analysis was carried out using regression analysis to test
the hypotheses proposed in this study. SPSS 20 was the sta-
tistical tool employed for undertaking regression analysis. The
consistency of attributes in the model being analysed was
measured using Cronbach’s alpha. Coming to the desirable
sample size, Stevens (1996) suggests that good statistical es-
timates and results can be achieved with a sample size of 300
and above. Literature also houses evidence, which vouch for a
sample size of 300 to be a respectable number for achieving
reliable results (Comrey and Lee 1992).

Summarized herein are the demographic statistics of re-
spondents who undertook the survey on open data (Table 1).
Overall, 516 valid responses were gathered. Respondents
were fairly evenly distributed across different age groups.
The highest number of respondents (102) belonged to the
65-74 years age group, followed closely by 96 people from
the 35-44 years age group. About 85 respondents were be-
tween 25 and 34 years of age, and 83 respondents fell in the
45-54 years age group. The gender distribution was fairly
even with 267 female respondents and slightly less male re-
spondents (249 of 516).

Respondents were presented with a specific set of ques-
tions to gather their basic understanding of open data
(Table 2). Of 516 respondents, 352 people were interested in
finding out how different government department work, and
87 people were not sure if such piece of information interested
them. Majority respondents (359 of 516) agreed that the

availability of open data about public services (Example: ed-
ucation, health and social care, transport, etc.) helped them
take more informed decisions. Only 155 respondents said they
have used open data websites, with 279 respondents admitting
to never having used them and 82 respondents not being sure,
owing to their lack of knowledge of open data and different
platforms offering such data. The proportion of respondents
thinking they knew the type of information that the open data
websites offer (206), and the proportion of respondents refus-
ing any awareness about the information available of such
sites (207) was almost the same. While more than half of the
respondents (271) were of the opinion that open data helped
them understand government functions and the idea behind
different policies being made, the rest either disagreed (64),
with most of them being unsure if open data offered any such
insights at all (181). Given that most open data is available in
the raw format, most respondents (213) found it difficult to
interpret and understand, saying they would prefer more struc-
tured and easily understandable data.

Respondent views were also gathered on their perspectives
of open data across the accountability in government func-
tions, citizen participation and interaction, citizens’ insight
into government spending, and the overall impact of open
data. The following set of tables contains statistics concerning
these different aspects of open data.

When questioned about their perceptions of open data,
most citizens (220 of 516) believed that open data should
not only reveal transitions in policy decisions, but should also
offer insights into why and how policy changes are made with
evidence that trigger such changes (Table 3). Another major
chunk of respondents (189 of 516) believed that Governments
are opening up meaningful data (finance, housing etc.) to fa-
cilitate the fight against corruption. There were about 107
people standing by the fact that lack of clarity in the availabil-
ity of open data is still concealing the full truth behind gov-
ernment operations, leaving opportunities for manipulation.

Table 6 Citizen exposure to

Government spending Frequency Percent
Spending data has allowed people to see more of Government’s accounts 205 39.7
Government’s internal spending and management information can 118 229
be interrogated based on available open data
Government spending data is used to highlight government decisions 193 374
Total 516 100.0
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Table 7 Overall Impact

Frequency Percent
By opening up data, government is driving the creation of 106 20.5
innovative business & services
Making data available supports the shaping of society 188 36.4
Transparency in data is more than open access 222 43.0
Total 516 100.0

When asked for their opinions on the accountability in
government functions, majority respondents (210 of 516)
thought accountability is not real, and corruption in the gov-
ernment continues to exist (Table 4). Running close to this
opinion, 207 people of the 516 surveyed believed that without
motivated citizens and journalists promoting the benefits of
open data, accountability would only remain a goal. There
was also a small set of people (99 of 516) who went along
the fact that nearly every time one finds accountability within
democracy, there is public knowledge empowering it.

In finding out about their participation and interaction with
open data, most respondents (225 of 516) complained that
there are no clear means of providing citizen feedback or input
on these open data platforms that effectively impact future
policy decisions (Table 5). On the other hand, 211 respondents
believed their participation will and does improve the quality
of policymaking, bringing greater accountability and transpar-
ency that helps deepen democracy. There were only 80 re-
spondents who thought the government is taking enough mea-
sures to ensure that citizens have the tools/training to under-
stand and make use of the information revealed on open data
websites.

In investigating how much insight citizens have on govern-
ment spending, 205 of 516 respondents were happy about the
fact that the release of spending data has allowed them to see
more of Government’s accounts to establish value for money
on behalf of the taxpayer (Table 6). The next big chunk of
respondents (193 of 516) thought journalists and campaigning
organizations were mostly using the available government
spending data to highlight government decisions and support
associated campaigns. About 118 respondents believed that
government’s internal spending and management information
could be interrogated based on available open data.

Table 8 Reliability test

Constructs Sample Items Cronbach’s «  Reliability
Relative Advantage 516 3 812 High
Compatibility 516 2 S15 Moderate
Complexity 516 2 359 Low
Observability 516 2 .643 Moderate
Risk 516 2 .666 Moderate
Behavioral Intention 516 2 704 High

In gaining views about the overall impact of open data,
most respondents (222 of 516) were found to believe that
transparency in data is beyond just open access, and more
about sharing and reusing data that can be visualized and
analysed to question the present state of affairs (Table 7).
The next big set of respondents (188 of 216) believed that
making government data available supports the shaping of
society. Lastly, about 106 respondents thought that by opening
up data, government is driving the creation of innovative busi-
nesses and services, capable of delivering social and commer-
cial value.

5.2 Construct reliability

While using survey instruments, it is always a good practice to
ensure that the instrument in use will consistently produce
reliable responses in all possibilities of the questions in the
instrument being replaced with analogous questions (Santos
1999). Cronbach‘s alpha is one such reliability statistic that
provides a measure of the internal consistency or an average
correlation among the items involved in the instrument to
estimate its reliability (Santos 1999). To begin with, all five
constructs had three items each, but during the reliability test it
was revealed that deleting certain items could increase the
reliability of some of the constructs. In the interest of achiev-
ing a well-fitting model, some constructs underwent item de-
letion to achieve stronger reliability (higher Cronbach‘s alpha
value). A reliability test was conducted on the survey instru-
ment for this study (Table 8). As cited in Dwivedi (2005),
there are four points for Cronbach‘s alpha representative of
reliability (i) 0.90 and above indicating excellent reliability (ii)
0.70-0.90 for high reliability (iii) 0.50-0.70 reflecting moder-
ate reliability, and (iv) 0.50 and below for low reliability.

Of the six attributes being used in the model, behavioural
intention and relative advantage showed high reliabilities.
Except complexity, the remaining three attributes showed
moderate reliabilities. Owing to its very poor reliability and

Table9  Model summary

Model R R Square Adjusted R Square Std. Error of the Estimate

1 708" 501 497 81138

# Predictors: (Constant), Compatibility, Risk, Relative Advantage,
Observability.
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Table 10 ANOVA?

Model Sum of Squares df  Mean Square F Sig.
1 Regression 337.579 4 84.395 128.192 .000°
Residual ~ 336.415 511 .658
Total 673.994 515

*Dependent Variable: Behavioral Intention.

® Predictors: (Constant), Compatibility, Risk, Relative Advantage,
Observability.

in the interest of satisfactory model performance, it was de-
cided that complexity (x = .359) should be eliminated from
the model. Therefore, the effects of relative advantage, com-
patibility, observability, and risk on behavioural intention will
be examined using regression analysis.

5.3 Regression analysis

Linear regression analysis provides an estimate of the linear
equation coefficients, concerning one or more independent var-
iables that result in the best prediction of the dependent variable
value (Draper and Smith 1998). Regression analysis was thus
carried out for the 516 gathered cases in accordance with the
proposed conceptual model for this study. In this model, four
independent variables - relative advantage, compatibility,
observability, and risk were examined for their influ-
ences on one dependent variable, behavioural intention.
The results from this regression run have been captured
in tables 9, 10 and 11. The analysis divulges a momen-
tous model: (F (4, 516) =128.192, p = .000) with an
adjusted R square value of 0.497. As seen in Table 11,
the variables, relative advantage (Beta = .382, p =.000), com-
patibility (Beta = .294, p = .000), and observability
(Beta = .186, p = .000) were captured as the significant pre-
dictor variables, whereas, risk (Beta =—.059, p = .070) turned
out have no significant effect on citizens’ intentions.

It is clear from linear regression analysis that predictors of
the modified and extended DOI model accounted for 49.7 %
variability (Table 9) of behavioural intention to use open data
platforms. Relative advantage (Beta = .382, p = .000) and

compatibility (Beta =.294, p = .000) are the strongest predic-
tors of citizens’ intentions to use open data (Table 11).

The functional value of open data was measured using
relative advantage (Fig. 2). In rating the relative advantage
of open data, about 36 % slightly agreed that knowledge of
government, available in the form of open data, creates ac-
countability (RA1). While 26 % respondents were neutral
about the idea, 23 % showed agreement, and only 8 % were
in extreme agreement. While 36 % people were neutral about
the idea that open data offered flexibility in their daily deci-
sion-making, 53 % respondents showed agreement (RA2).
About 65 % people believed that open data helped them better
understand the governmental affairs, directly affecting them
on a daily basis (RA3, Table 12).

About 33 % respondents were neutral about the statement -
I believe, open data will fit my needs to access information
affecting my lifestyle, such as statistics on housing, crime
rates, accidents, flood maps, food hygiene, transport etc., with
only 29 % people agreeing with it (CT1). There were only
11.6 % respondents who believed that using open data
websites will not be compatible with their information needs
(CT2). In addition, only 18 % people thought that not all their
devices (mobiles, tablets, desktops, laptops & others) were
compatible with open data websites (CT3, Table 13).

About 40 % respondents agreed that organizations world-
wide are working towards openness and transparency in
governments, and more involvement of citizens in political
decisions (O1). Not many respondents (31 %) witnessed
other people make well informed decisions on the basis
of open data (O2). About 72 % people agreed that in-
dividuals using open data were not visible in their social cir-
cles (O3, Table 14).

About 42 % respondents were only neutral about the state-
ment that the information available on open data websites is
reliable and accurate, with about 25 % respondents
disagreeing to it (R1). About half of the respondent sample
was concerned about making a wrong decision based on the
available data (R2). While 36 % respondents remained neu-
tral, around 42 % agreed that transparent data on such open
data websites clashes with ethics of privacy, leaks, and is a
threat to the overall national security (R3, Table 15).

Table 11 Coefficients®

Model Unstandardized Coefficients Standardized Coefficients t Sig.
B Std. Error Beta

(Constant) 224 232 .965 335

Relative Advantage 464 .047 382 9.966 .000

Risk —.062 .034 —-.059 —-1.818 .070

Observability 186 .040 186 4.667 .000

Compatibility .355 .049 294 7.259 .000

? Dependent Variable: Behavioral Intention.
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Fig. 2 Validated Research Model

In rating the responses for items related to behavioral in-
tentions, about 60 % respondents thought that transparency is
a central issue for public opinion in democracies, worldwide,
which enhances their interest in using open data (BI1). While
27 % people were neutral about it, about 62 % agreed that they
support transparency and are reassured by the presence of
such mechanisms, but their personal willingness to use open
data is not high (BI2). However, there were about 47 % re-
spondents saying that the likelihood of them using open data
is very high (BI3, Table 16).

6 Discussions

Overall, it is apparent that the citizens are not convinced about
the level of transparency of open data and the government func-
tions (Table 4, section 5.1). While the entire idea of accountabil-
ity is questionable, people do believe that the corruption in the
government functions is persisting, if not rising. There is also a
general consensus on not being well informed about the benefits
of having access to open data. People need to be educated about
the existence and usefulness of such government data that not
only presents them with an opportunity to use such data in their
day-to-day decisions, but also gives them a free hand in being
involved in different policy making processes. Despite having
the willingness to contribute and interact with the government
via open data platforms for better policymaking, not many

people think they have the means to communicate with the
government (Table 5, section 5.1). Most of them find it hard
to identify and effectively use the tools/training that the govern-
ment might be offering to increase citizen participation and their
understandability of the usefulness of open data.

Behavioural intention is perceived as an instinctive proba-
bility that a user relates directly with the possibility of a par-
ticular behavioural option being chosen (Chiu 2003). Many
models of innovation adoption and diffusion recognize behav-
ioural intention as the best predictor of human behaviour (Lee
and Rao 2009; Ozaki 2011). Many studies of the past have
acknowledged the importance of relative advantage in con-
sumers forming favourable use intentions towards a given
innovation. This attribute has marked its presence across var-
ied innovation-types (Mallat et al. 2006, 2008; Schierz et al.
2010; Bae and Chang 2012; Jung et al. 2009; Chou et al. 2012;
Tapaninen et al. 2009). Based on the revelations and evi-
dences from many such studies, it was expected that relative
advantage would have a significant impact on the behavioural
intentions of the users of open data. Completely in line with
the made proposition, H1, and the findings of the past studies,
this study saw a significant influence of relative advantage on
behavioural intentions of the consumers. This shows that
users have formed positive ideas about the probable useful-
ness of open data.

Reinstating the previously made comments about relative
advantage, joining the list is compatibility, with these two
factors being the most used attributes, and more often being
concluded as the prominent most contributing factors in the
adoption of internet-based technologies (Al-Jabri and Sohail
2012). Compatibility may refer to compatibility with existing
norms and values of the potential adopters, or may be a rep-
resentative of its congruence with the existing practices of
those potential adopters (Tornatzky and Klein 1982). Past
studies have been vouching for more compatible innovations
capable of enhancing users’ competencies and determination
for using those and those-like innovations (Chau and Lai
2003; Lin 2011). With hypothesis, H2 turning out significant,
it can be concluded that more compatible open data is expect-
ed to positively influence citizens’ usage intentions. It can thus
be concluded that citizens prefer familiar platforms and easily
accessible open data that they can put to use in their
day to day decision making, or in just keeping them-
selves informed of government functions and different policy
changes affecting them.

Table 12 Frequencies for

relative advantage Relative Extremely Disagree Slightly Neutral Slightly Agree Extremely
advantage disagree disagree agree agree
RAI 3 3 22 138 189 119 42
RA2 3 12 38 185 146 104 28
RA3 2 4 41 128 175 132 34
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Table 13 Frequencies for compatibility

Compatibility Extremely disagree Disagree Slightly disagree Neutral Slightly agree Agree Extremely agree
CT1 2 16 43 172 136 112 35
CT2 8 57 99 203 89 43 17
CT3 14 30 56 207 117 67 25

Observability is acknowledged to improve with increased
earlier adoption in the users’ social circles, with the impact to
be produced by this being attributed to the so-called bandwag-
on effect (Abrahamson and Rosenkopf 1997). In measuring
the stereotype perceptions, hypothesis H4 was supported by
the empirical data to show positive and significant effects of
observability on users’ intentions to use open data. According
to Meuter et al. (2005), observability assists in showing pos-
itive outputs, which in turn motivates potential adopters to
receive that innovative product/service’s rewards. In this case,
the respondents agreed that they have had the opportunity,
mostly limited, to observe others use and talk about open data,
which has managed to leave a positive mark in their minds
about the usability of open data.

Hypothesis, HS, was seen behaving contrary to the postu-
lated relationship, with risk being declared an unimportant
predictor of intention for this study. This attribute measured
the security concerns of the users in using Government re-
leased data. The literature is rich with findings from studies
that show a significant influence of risk on users’ adoption
intentions (Schaupp and Carter 2010); for instance - Taylor
and Strutton (2010) in their meta-analysis on Internet consum-
er behaviours found that perceived risk had a strong negative
effect on the behavioural intentions. However, in line with our
contrasting findings, Claudia et al. (1994) make a point in their
study stating that despite the existence of perceived risks,
some users choose to overcome fear and adopt/use the prod-
uct/service. They also suggest that perceptions of risk dimin-
ish over time. The same can be argued with this study. People
are well acquainted with the use of ICT. The generations are
well exposed to the idea of using the content available on the
web at their discretion. Increased use of social media and
content published online has the citizens well exposed to the
fact that there can be some misleading/incorrect information
published even across most trusted sites. Individuals have ma-
tured in their usage of online content, and probably understand
the extent to which they can allow themselves to rely on open

Table 14  Frequencies for observability

data in their daily decisions; this must have rendered risk a
non-significant attribute for most respondents.

Most open data released by the government is available
in the raw format, which restricts its understandability by
all people. Essentially, this data is mostly usable by experts
with some technical knowledge to interpret and develop
applications, which can be of use to the general public.
Since this questionnaire was circulated across a random
sample of population, there is a very high probability that
these respondents found it difficult to relate with the data,
mostly available in the form of statistics to apply in their
daily lives. Thus, there are chances that most respondents
suffered limited understandability of the raw data, which
might have got them disinterested in open data with them
conveniently overlooking the possible risks involved with
the use of such data. These arguments suggest that respon-
dents have overcome the idea of risk involved in using data
published on the web, hence the non-significance of risk
on their overall behavioral intentions.

Theoretical and practical implications From a theoretical
perspective, the paper has made significant contributions.
Given the significance of open data as a local and central
Government imperative, the conceptualization of potential use-
fulness of open data from citizens’ perspective offers policy
makers and researchers new insights in moving forward in the
field of public sector open data. Moreover, there is no evidence
in the literature on the existence of a survey instrument or
conceptual model assessing citizens’ intentions towards the
use of public sector open data, making this a normative refer-
ence source to test citizens’ perceptions of public sector open
data.

From a practical perspective, the authors have offered a
snapshot of citizens’ perceptions of the usability of open data.
The findings in this study offer UK digital government policy
makers and practitioners some important insights in relation to
what citizens think presently about open data in the UK.

Observability Extremely disagree Disagree Slightly disagree Neutral Slightly agree Agree Extremely agree
(0] 12 23 76 200 115 72 18
02 21 62 71 201 78 57 26
03 10 14 34 179 123 113 43
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Table 15  Frequencies for risk

Risk Extremely Disagree Disagree Slightly Disagree Neutral Slightly Agree Agree Extremely Agree
Rl 4 28 62 216 117 65 24
R2 5 21 45 187 153 77 28
R3 22 41 92 186 108 45 22

Notwithstanding, these conclusions can contribute towards a
deeper, more international study, where their significance can
be evaluated for scalability. The findings suggest that UK citi-
zens are only likely to use open data if there is clear evidence of
an advantage in doing so, relative to current practice. The cur-
rent practice of promoting open data as a means to improve
transparency in government seems to be working, especially
when it comes to citizens’ perception on risk regarding the
potential use of open data, as most citizens seem to have no
concerns regarding the use of open data. As such, the govern-
ment needs to ensure that useful data that is open to public
offers clear benefits to the citizens to entice potential users.

7 Conclusions, limitations and future research
directions

Review of both the normative literature and secondary infor-
mation sources suggest that public sector open data are
intended to offer the business community and citizens
a multitude of benefits. However, a careful analysis of
publically available open data resources in the UK, such as the
data.gov.uk website and other local government websites that
offer access to open data, reveal that this domain is still in its
nascent stage. As a result, there is a disconnection between
potential and realistic impact of open data.

Available open data is not linked/well structured.
Consequently, the data cannot easily be interrogated using
even rudimentary analytics to structure it [data] that can then
form the basis of information. It is this information that em-
powers the user to draw meaningful conclusions and therefore
contribute to the policy making process. The rawness of open
data appears to discourage extrapolation of data clusters to
construct meaningful information. In its current form, citizens
are unable to use the data for any meaningful purpose relating
to their life events or decisions. However, there is no doubt
that public sector open data in the UK offers the business

Table 16  Frequencies for behavioral intention

community and local government agencies several opportuni-
ties for improved decision-making, service optimization and
cost savings. Previously closed or limited by distribution, data
that were stored in internal systems and too complex to under-
stand by front line workers and managers, are now available in
a more simplified format. In part, facilitated by better data
analytics now allows better decision making at both central
and local government levels. These observations are support-
ed through evidence collected in this study, which surveys
over 500 citizens.

The genesis extrapolated from the analysis conducted with-
in this paper concludes that the empirical findings suggest that
relative advantage was the strongest predictor of behavioural
intention relating to citizens’ perception of open data and its
potential use. Secondly, relative advantage, compatibility, and
observability positively and significantly predicted behaviour-
al intentions of citizens to use open data. Thirdly, and interest-
ingly, risk had no significant influence on citizens’ use inten-
tions, as respondents clearly did not believe that there was any
significant risk associated with open data, perhaps mitigated
by the benefits of data transparency. Implicitly, this may sug-
gest that most citizens have no concerns about trusting public
sector open data.

We acknowledge that the findings in this paper have to be
interpreted in the light of several limitations. In particular, the
low reliability of complexity in our survey sample meant that
this construct had to be excluded from the analysis, resulting
in no revelations on how citizens perceived this component in
relation to open data. In addition, due to the embryonic nature
of public sector open data, as well as its limited relevance and
benefits to citizens at present, the attributes were only exam-
ined for their influence on intention and not on adoption.
Nevertheless, the opportunity afforded to the citizen is now
considered far reaching and empowering, with adoption ripe
for examined in future studies. Notwithstanding, another lim-
itation is recognized by the fact that although care was taken to
gather data from citizens who have knowledge of open data,

Behavioral Intention Extremely Disagree Disagree Slightly Disagree Neutral Slightly Agree Agree Extremely Agree
BIl 3 15 15 180 150 114 39
BI2 2 9 36 142 163 122 42
BI3 14 48 67 146 123 88 30
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majority respondents have not used open data (see Table 2).
Future research will be aimed at a more focussed sample,
where all respondents have first-hand experience of using
open data to arrive at specific outcomes on the advantages of
open data from a citizen’s perspective. However, this in itself
also raises the deeper social question around the public’s
knowledge around open data availability and their ability to
influence change. Also, this study used regression analysis to
analyse the individual effects of the chosen constructs; future
study will be focused on structural equation modelling where
AMOS will be employed to produce extensive results on the
behaviour of different factors, affecting the acceptance of open
data. While only five attributes (DOI attributes) were evaluat-
ed within this study, the aim is to study the relevance of other
attributes (such as visibility, result demonstrability, image and
so on) to open data, and their consequent effects on citizens’
intentions to use open data. Lastly, the authors also intend to
examine how open data can be used to improve the quality of
life whilst encouraging the implementation of innovative so-
lutions and services.
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