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Abstract

Website is one of the OGD initiatives that provide input and spread information to the public. This research’s objective is to develop a framework for
citizen engagement in using OGD’s website, i.e. Ministry’s websites. This research proposes a few combinations of determinants from the Theory of
Human Behavior, Technology Acceptance Model (TAM), Theory of Planned Behaviour (TPB), Theory of Reasoned Action (TRA), and Information
System Success Model (ISSM). This research will provide input and information on how the implementation of OGD in Malaysia can become a
sustainable innovation in developing a user-friendly website to attract engagement from the public.
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1.0 Introduction

Today's data-driven businesses have emerged and become important to our daily life. The demand to have reliable, comprehensive,
and transparent data shows the importance of having a set of data that can be fully utilized by anyone without any restrictions. For
instance, when COVID-19 started to hit the whole world, the importance of having accurate and transparent data became more visible.
From the context of the public sector, providing a set of data through public funds that can be shared, used, and reused is considered
Open Government Data (Attard et al., 2015). Open Government Data (OGD) is regarded as an organization-level innovation that works
ideally in a data openness ecosystem where a government publishes data for free use and re-use by anyone without any restrictions
(Mustapa et al., 2017). Many countries implementing OGD are focusing on sharing public data through portals and websites. OGD offers
many benefits if it is successfully implemented (Kim et al. 2014). In Malaysia, the Malaysian Administrative Modernisation and
Management Planning Unit (MAMPU) is one of the central government agencies that was tasked to implement OGD within the public
sector by the Malaysian Government. MAMPU has developed an open data platform accessible through the portal
https://www.data.gov.my to guarantee the success of the OGD initiative. The Malaysian government has developed a circular concerning
global best practices on open data (Daud & Zulhuda, 2019).
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Based on the interviews in New York, London, and Berlin, public agencies are willing to share with only a small number of groups
or organizations instead of participating in OGD initiatives (Heimstédt, 2017). Public agencies as public data providers should be aware
of and realize the benefits of the implementation of OGD in many aspects. This is crucial to ensure the OGD is in growing progress.
Many countries and governments realized the benefits of Open government data (OGD) that give value to political, economic, and social
benefits (Zhao & Fan, 2018). Starting with the US Government introducing the “data.gov” portal in 2009, 94 countries have at least one
OGD initiative run by their government. As outlined in the 11th Malaysian Plan (RMK-11), greater cooperation is needed among
ministries and agencies in the public sector. This is to ensure Malaysia’s ranking in the global rating index Online Service Index (OSI) is
improving. In 2020, Malaysia targeted to be in the top 15 in OSI. Unfortunately, Malaysia only managed to rank at 24th place. Open
Government Data is one of the focus areas in the United Nations e-Government (UNEG) survey for OSI.

It is not deniable that OGD plays a vital role in contributing to the democratic value and citizen participation, especially in monitoring
for transparency and measuring government services as well as discussing public matters (Ruijer et al., 2017). From this perspective,
data publishing is limited, and it is only a part of a bigger effort to supply digital government services. To enhance and unleash the OGD
potential, government agencies, corporate leaders, civic society, academia, and the community must collaborate (Mustapa et al., 2019).
Data providers attempt to include users in promoting OGD technology and creating cutting-edge open data practices through workshops,
conferences, and hackathons to address this issue. Unfortunately, these strategies led to technological solutions but did not have the
desired effect on end users (Carr & Lassiter, 2017). Thus, to make this OGD initiative successful, investigations on citizen engagement
using OGD initiatives are essential.

In this research, the researchers use ministries’ websites as one of the OGD initiatives that have been widely used by citizens to
search for information. The researchers employ a few theories to evaluate from the perspectives of citizens concerning information
quality, system quality, satisfaction, trust, perceived usefulness, and perceived ease of use. The framework is drawn from a few
combinations of determinants from the Theory of Human Behavior, Technology Acceptance Model (TAM), Theory of Planned Behaviour
(TPB), Theory of Reasoned Action (TRA), and Information System Success Model (ISSM). To the best of researchers’ knowledge,
limited studies have been done in this area of OGD especially citizen engagement through the ministry’s website in Malaysia using the
combination of theories mentioned earlier. Motivated by the little attention to the factors that may influence citizens in Malaysia to
participate in OGD initiatives, this research is primarily intended to fill the research gap. Adopting these theoretical theories has three
advantages. First, it specifies how the ministries as the owners of the OGD digital platform can strategize to stimulate innovation. Second,
it simplifies explanations of evolution aimed at the development, improvement, and expansion of the websites as an OGD platform.
Lastly, it allows for the identification of the factors that influence citizen engagement on the OGD website. This conceptual paper signifies
providing literature for academicians and researchers, especially in OGD. The researchers aim to develop a framework for citizen
engagement in using OGD’s website as an outcome of this research. The result is believed will give input and information on how the
implementation of OGD in Malaysia can become a sustainable innovation in developing a user-friendly website to attract more
participation and engagement from the public.

2.0 Literature Review

It is seen that OGD initiatives offer multiple benefits if successfully implemented. Sharing public agency data through OGD efforts can
improve government operations' transparency and accountability by allowing the public to monitor government activities more effectively
(Kim et al., 2014). Furthermore, distributing free, reusable public-sector data is projected to boost public-sector innovation by decreasing
the barrier to entry for individual developers and firms looking to establish new services using the data (Ubaldi, 2013). OGD has become
a crucial action for government administrations worldwide. Nonetheless, mostly especially government agencies choose not to share
their datasets and act reluctantly to embed the concept of data publication in their daily operations (Yang & Wu, 2016).

2.1 Open Government Data
Particularly, OGD is aimed to help the government become more transparent and accountable. Civilians, policymakers, journalists,
scientists, and businesses can utilize, manipulate, and analyze government datasets to generate new uses and economic growth by
gaining access to them (Attard et al., 2015; Dawes & Helbig, 2010; Zuiderwijk & Janssen, 2012). OGD is widely regarded as a catalyst
for efficiency and a means of enhancing transparency, citizen participation, and innovation in society. It is hoped that OGD will eventually
result in significant value creation (Jetzek, Avital, & Bjorn-Andersen, 2014).

Open data is data that is publicly accessible online, available for re-use without technical restrictions, and released under an open
access license that permits the data to be reused without restriction, including across different 'fields of endeavour' (Jetzek et al., 2014).

A fascinating subset of free data is government data sets. In many different fields, public agencies are among the major creators
and collectors of data (Janssen, 2011). These fields include anything from traffic, weather, and geography data to business statistics
and data, as well as government budgeting (Janssen, Charalabidis & Zuiderwijk, 2012). OGD added value to the data creation and
information, not only to help the government in decision-making but also to the citizens and investors. By disseminating and publishing
data, the government indirectly encourages stakeholders to innovate and establish new services (Attard et al., 2015). Citizens are given
the chance to actively participate in governance processes such as decision-making and policymaking through the publication of
government data, rather than just occasionally participating in elections every few years (Attard et al., 2015).

In a way, open data is a tool to bridge the gap between government and users, by assisting public organizations to become more
transparent when interacting with their surroundings (M. Janssen et al., 2012). Many countries that participate in the open government
data movement provide official platforms to ensure the accessibility of the data is reachable. In Malaysia, open data portal led by MAMPU
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provides open data for citizens where they can easily access information from official sources, save time and cost, and as well as to
encourage creativity and innovation of new ideas and products.

2.2 Open Government Data in Malaysia

Malaysia officially implemented OGD in 2014 and was resolved by MAMPU. Based on the decision made in the meeting of the Steering
Committee NKEA (National Key Economic Area) CCI (Communications Content and Infrastructure) which was chaired by YB Minister
of Communications and Multimedia on 29 May 2014 a Public Sector Open Data Platform was developed.

Ministers Cabinet Meeting on 20 August 2014 agreed that the public sector agency would carry out the open data initiative to realize
the Government's aspiration. It is hoped that by providing a platform for OGD, it will indirectly improve the transparency of government’'s
services by providing and sharing accurate, fast, and relevant data promptly. Besides, it will increase the nation’s digital economy
productivity by promoting innovation and attracting involvement from businesses and the digital community. There are many benefits to
implementing OGD in Malaysia such as in political and social, economic, operational, and technical (Janssen et al., 2012), improve
transparency, and encourage collaboration and innovation (Harrison, Pardo & Cook, 2012). In ensuring the implementation stage is
smooth and at a growing pace, the government should do more promotion and advertisement regarding the implementation and as well
as provide training and awareness programs to all ministries, agencies, and as well as to end users such as citizens.

2.3 Website as OGD'’s Initiative

Nowadays, governments all around the world are progressively developing OGD projects or initiatives to share data from public agencies
via websites or OGD portals as platforms (Zhenbin, Kankanhalli, Ha & Tayi, 2019). In the government context, open data refers to data
created with public funds and made freely available for use or distribution (Attard et al., 2015). If OGD projects are successfully executed,
they provide numerous benefits. For example, sharing public agency data through OGD efforts can increase openness and
accountability of government operations by allowing the public to effectively monitor their activities (Kim et al., 2014).

Furthermore, providing free, reusable public agency data is intended to spur public service innovation by decreasing the barrier to
entry for individual developers and enterprises looking to create new services with the data (Ubaldi, 2013). The creation of OGD portals
or sites is used to implement an OGD. Tang & Jiang (2021) define OGDs in their research as sites or portals that allow the public to
access government information or public data. Little attention has been given to the usage of OGD platforms and there is limited
understanding of how these platforms for open data service innovation are controlled, where the nurturing of an installed base of
diversified service innovators can lead to higher OGD usage (Bonina & Eaton, 2020). In this research, the researchers attempt to explore
the factors that may influence citizens' use of data offered by OGD platform owners which are the government ministries. It is hoped
that the exploration will provide benefits to the ministries by improving the information and system quality published on the website.

2.4 Citizen’s Engagement

From the perspective of website usage, user engagement is defined by Attfield et al. (2011) as an emotional, cognitive, and behavioral
connection between users and a website at a specific time or over a specific period. In this research, user engagement refers to user
involvement in the ministry’s website as one of the OGD initiatives. User engagement is regarded as an intentional decision made by
data users following the use of an open data portal or OGD’s websites (Krismawati & Hidayanto, 2021). The accessibility of this
information and solutions can better meet end-user information needs. To date, the projected degree of open data persistence use has
not been met due to a lack of user engagement and participation in long-term OGD activities (Safarov et al. 2017). Local governments
are utilizing this opportunity to increase citizen engagement in political and social concerns as social media becomes a major conduit of
online interactive participation (Haro-de-rosario, Sdez-martin & Caba-pérez, 2016). The ways in which citizens participate in the life of
a community to improve conditions for others or to help determine the community's future are referred to as citizen engagement. The
use of information and communication technology (ICT) to enhance public engagement is a recurring theme in local governments
(Cegarra-navarro et. al. 2014).

2.5 The Importance of OGD and Citizen’s Engagement

There are many benefits to be gained if OGD is widely used and fully utilized by the end users. It provides useful and valuable information
and data and may create innovations. OGD also became essential during the outbreak of COVID-19, where citizens rely on the data
released by the government. Open data sharing can give complete information to enhance all stakeholders' efforts to successfully
manage the COVID-19 epidemic (Cosgriff, Ebner & Celi, 2020). Although the benefits of using available government data are numerous,
the impact of open data efforts has yet to be felt (Krismawati & Hidayanto, 2021). OGD publication promotes government innovation
and strengthens the link between individuals, societies, citizens, and governments. When data is made available, the public becomes
an active participant in data analysis, which leads to more effective and well-informed societies (Ahmad & Warriach, 2020).

Citizens participate in public affairs to help determine the community's future. The greatest way to assure healthy and result-oriented
Citizen Engagement is to employ OGD effectively (Ahmad & Warriach, 2020). Engagement is seen as the best approach for
technologically advanced and empowered citizens where it is supposed to work by restoring an equal relationship between citizens and
public organizations, in a way where two-way communication is established (Piqueiras, Canel & Luoma-aho, 2020). So far, empirical
research on the use of OGD, particularly among Malaysian citizens, is sparse (Zainal et. al., 2019). Understanding the mentioned
variables and characteristics in this research may aid all parties in optimizing the potential of open data efforts. The findings of this
research may persuade the government to establish better open government data websites and portals.
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3.0 Methodology

The variables and dimensions in this research were adopted from previous literature and research. Most of the variables and dimensions
are well-known and widely used in the field of IS. The theoretical concept and items were adopted from previous research that had
already been tested, measured, and evaluated. This research used a literature review of past research as the methodology to sort out
the variables, and following that, mapped the research variables and dimensions with the literature. Online databases such as IEEE,
Scopus, Emerald Insight, Web of Science, Google Scholar, Science Direct, and Springer Link were used to find relevant papers and
publications from the year 2012 until 2022.

4.0 Findings

The dimensions for the independent variable (IV) and dependent variable (DV) were chosen primarily based on the findings of the
literature review. The literature review provided researchers with a clearer picture of the evolution of each variable, allowing them to
adapt and adopt the concept. The findings are discussed in items 4.1 and 4.2.

4.1 Construction of Variables/ Dimensions

In this research, a combination of a few theories is used to develop the theoretical framework. There are three stages based on the
Theory of Human Behavior which are cognitive, affective, and conative. The three-dimensional stage of human behaviour theory is
frequently used as the foundation for developing human psychological models. Human behaviour can be categorized into three parts
which are mental, emotional, and behavioural responses (Hilgard, 1980). Thus, according to Rosenberg & Hovland (1961), three
components of the mental and emotional elements are cognitive (cognition), affective (affection), and conative (conation). The cognitive
component of attitude is related to the person's thoughts, judgments, or opinions about the object of the attitude (Abun, Magallanes &
Incarnacion, 2019). In this research, the cognitive phase is represented by the citizen’s experience in using the ministry’s websites as
an OGD platform. Information quality and system quality are selected as the components under the cognitive phase. These variables
are adopted from the ISSM theory by DeLone and McLean (2003). Meanwhile, the affective component is associated with the person's
emotional reaction or feeling toward the object of the attitude, such as liking or dislike (Abun et al., 2019). Thus, under the affective
phase, it represents the citizen’s feelings towards the usage of the ministry’s websites. As referred to in Figure 1, the elements under
the affective stage are satisfaction, perceived usefulness, perceived ease of use, and trust adopted by Krismawati & Hidayanto (2021).
Abun et. al. (2019) defines the behavioural or conative component of attitudes as the behavioural reaction to the object of the attitude.
It means that the conative phase denotes the user's actions or behaviour in relation to an object. Since the purpose of this research is
to assess citizens’ engagement on the ministry’s websites as one of the initiatives of OGD, the conative phase is to determine the
citizen’s engagement behaviour towards the usage of the ministry’s websites. Each stage, variable, and dimension are adopting and
adapts from the Technology Acceptance Model (TAM), Theory of Planned Behaviour (TPB), Theory of Reasoned Action (TRA), and
Information System Success Model (ISSM). Thirty-three articles have been selected as the references and a cross-tabulation method
has been adopted to match and select the dimensions for Information Quality and System Quality. The most frequent dimensions are
selected, and the categorization is made based on the suggestions and findings of the previous authors in each article. Table 1
represents the construction and development of the dimensions in each variable with the references of sources:

Table 1: Variables, dimensions, references, and theory

VARIABLES DIMENSION DEFINITION REFERENCES THEORY
Information quality The standard of the outputs that the information ISSM
system generates, may take the form of reports or TAM
online screens (Delone & Mclean, 1992).
Completeness The degree to which data is needed for the task at ~ (Montesdioca & Macada, 2015) (Sari, ISSM
hand in terms of breadth, depth, and scope (Wang ~ Yanuartha, Yani, & Dewa, 2021) TAM
& Strong, 1996). (Nugraheni & Bayastura, 2021) (Urbach
& Miller, 2012) (Zaied, 2012) (Nelson,
Todd, & Wixom, 2005)(Zheng, Zhao, &
Stylianou, 2013) (Al-Mamary,
Shamsuddin, & Abdul Hamid, 2014)
(Fitriani, Hidayanto, Sandhyaduhita, &
Purwandari, 2017) (Fitriati, Pratama,
Tubastuvi, & Anggoro, 2020) (Zhu, Yan,
& Song, 2022) (Lin & Lee, 2005) (Lee,
Strong, Kahn, & Wang, 2002)
Accuracy The extent to which information is correct, (Hudin et al., 2019) (Sari et al., 2021) ISSM
unambiguous, meaningful, believable, and  (Salim, Alfansi, Anggarawati, Saputra, & TAM
consistent (Nelson et al., 2005). Afandy, 2021) (Urbach & Miiller, 2012)
(Zaied, 2012) (Nelson et al., 2005)
(Benmoussa, Laaziri, Khoulji, Kerkeb, &
Yamami, 2018) (Al-Mamary et al., 2014)
(Fitriati et al., 2020) (Zhang, Fan, Zhang,
& Zhang, 2019) (Umukoro & Tiamiyu,
2022)
Relevance Information must be relevantand appropriate forthe ~ (Hudin et al., 2019) (Sari et al., 2021) ISSM
purpose for which it is sought (Al-Mamary et al.,  (Salim et al., 2021) (Nugraheni & TAM

2014).

Bayastura, 2021) (Al-Mamary et al.,
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System quality

Responsiveness

Flexibility

Reliability

Satisfaction

Perceived usefulness

Perceived ease of use

Trust

Citizen’s Engagement

Represents the quality of the information system
processing itself, which comprises software and
data components, and it is a measure of the extent
to which the system is technically sound (Gorla,
Somers, & Wong, 2010).

The extent to which a system's specialized
capability provides quick (or timely) responses to
requests for information or action (Nelson et al.,
2005)

The ability of a system to adapt to a variety of user
needs and changing conditions (Nelson et al.,
2005).

The degree to which information is accepted as
true, believable, and credible (Zheng et al., 2013)

A psychological process encompassing beliefs,
feelings, and attitudes concerning user experience
while using the website (Delone & Mclean, 1992)

The extent to which a person believes that using a
specific system will increase his or her job
performance (Davis, 1989).

The degree to which a person believes that using
technology would be effortless (Davis, 1989).

A level of trust in good intentions, benevolence,
competence, and reliability of members who share
data and information on the website (Chen & Hung,
2010).

A long-term emotional, cognitive, and behavioural
relationship that develops between users and a
website (Attfield et al., 2011).

2014) (Fitriati et al., 2020) (Umukoro &
Tiamiyu, 2022) (Zhu et al., 2022) (Lee et
al., 2002)

(Hudin et al., 2019) (Montesdioca &
Macada, 2015) (Sari et al., 2021) (Wulan
Sari et al, 2021) (Nugraheni & Bayastura,
2021) (Urbach and Muller, 2012) (Nelson
etal., 2014) (Umukuro & Tiamiyu 2020)
(Montesdioca & Macada, 2015) (Salim et
al, 2021) (Urbach & Miller, 2012)
(Nelson et al., 2005) (Benmoussa et al.,
2018) (Fitriati et al., 2020)

(Krismawati &  Hidayanto, 2021)
(Montesdioca & Macada, 2015) (Salim et
al., 2021) (Urbach & Miller, 2012) (Zaied,
2012) (Nelson et al., 2005)

(Krismawati & Hidayanto, 2021) (Islam &
Khayer, 2021) (Islam & Khayer, 2021)
(Hudin et al., 2019) (Montesdioca &
Macada, 2015) (Sari et al, 2021)
(Aldholay, Isaac, Abdullah, Abdulsalam,
& Al-Shibami, 2018) (Salim et al., 2021)
(Nugraheni & Bayastura, 2021) (Hidayah
et al, 2020) (Pardifian, Pardifian, &
Loremia, 2019) (Urbach & Miiller, 2012)
(Lwoga, 2014) (Zaied, 2012)
(Buabeng-andoh, 2018) (Fitriani et al.,
2017) (Cegarra-navarro et al., 2014)
(Yang & Wu, 2016) (Salim et al., 2021)
(Pardifian et al., 2019) (Lwoga, 2014)

(Krismawati &  Hidayanto, 2021)
(Buabeng-andoh, 2018) (Fitriani et al.,
2017) (Cegarra-navarro et al., 2014)
(Nugraheni & Bayastura, 2021) (Hidayah
et al., 2020) (Pardifian et al., 2019)
(Zaied, 2012)

(Krismawati &  Hidayanto, 2021)
(Purwanto & Janssen, 2020) (Lnenicka,
Nikiforova, Saxena, & Singh, 2022)
(Fitriani et al., 2017) (Cegarra-navarro et
al., 2014)

(Krismawati &  Hidayanto, 2021)
(Purwanto & Janssen, 2020) (Cegarra-
navarro et al., 2014) (Andrei, Zait, Stoian,
Tugulea, & Manolica, 2020) (Siebers,
Gradus, & Grotens, 2018) (Piqueiras et
al., 2020) (Ahmad & Warriach, 2020)

ISSM
TAM

ISSM
TAM

ISSM
TAM

ISSM

TAM

TPB
TAM

TPB
ISSM

UTAUT

TAM
TRA
TPB
ISSM

TAM
TRA
TPB
ISSM

TAM
TRA
TPB
ISSM

UTAUT

TAM
TRA
TPB
ISSM

4.2 Research Framework
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Figure 1: Proposed Theoretical Framework

A framework is proposed for Citizen Engagement in using OGD ‘s website and identified the relationships of all the variables and

dimensions.
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5.0 Discussion and Conclusion

This research focuses on OGD from the perspective of end users. In developing the questionnaires, each variable and dimension is
constructed with five items each. The questionnaire development is based on previous studies and is verified by six Expert Panelists in
related fields. Based on previous research, the Theory of Planned Behaviour is widely used and known as a theory to measure
behaviours. This theory will serve as the foundation for developing the research model besides the Theory of Human Behaviour.
According to the TAM, satisfaction, perceived usefulness, perceived ease of use and trust can impact technology acceptance. Thus, in
this research, the researchers adapt those dimensions in the proposed framework. The quality of an open data website as a technology
can be measured by the quality of the system and information which is consistent with DeLone and McLean's IS Success Model (DeLone
& McLean, 2003). This research also focuses on OGD as a process of knowledge sharing, particularly in the public sector, and limited
research has been done in the public sector, particularly on OGD’s website. Besides, it is aimed to contribute to the body of knowledge
by providing a framework that combines a few theories and fills the research gap in the OGD field. However, this research has some
limitations in that it only covers citizens in Klang Valley. Future research can explore a wider range of respondents and explore other
determinants in citizens’ engagement in using OGD’s website. Finally, this research suggests a snapshot of how particular behaviours,
information, and technology relationships can lead and guide Citizen Engagement.
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