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Abstract. This article explains the data integration and interoperability challenges in smart
governance policies. The research was conducted in Tasikmalaya City, West Java,
Indonesia, by measuring interoperability indicators in the implementation of smart
governance. These indicators include interconnection, metadata, integration, and access
management. Researchers conducted smart governance research in one city in Indonesia
to explain smart governance policies, which still experience several obstacles in their
implementation. However, to achieve ideal implementation, it is necessary to fulfill
indicators of community participation, effective governance, and political perspectives and
strategies. This research uses qualitative methods with interviews with the Communication
and Information Service, Regional Development Planning Agency, and other related
agencies. The research results show that the digital service development master plan still
has several obstacles, for example, partnership programs are not effectively developed,
sectoral ego between agencies exists, and service integration needs improvement.
However, the master plan program has been carried out through intensive monitoring
activities to speed up the integrated service process. A collaborative approach is also taken
to improve the quality of digital-based government system implementation, especially in
data interoperability.
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1. Introduction

The inhabitants of a “smart city” are more reliant on technological advancements. The six
fundamental constituents of a smart city comprise the domains of mobility, economics,
governance, housing, environment, and population. Governments and non-profit groups have
implemented smart city schemes globally in recent decades. The residents of a “smart city” are
more dependent on technology breakthroughs. The six fundamental components of a smart city
encompass mobility, the economy, governance, housing, the environment, and the population
[1]. In an ideal scenario, an advanced and intellectually adept urban center would possess the
capability to leverage real-time data to enhance its situational awareness. This would facilitate
individuals and entities in making informed and effective decisions. In an ideal scenario, an
advanced and intellectually astute urban center would be able to leverage real-time data to
enhance its situational awareness [2]. Towns in the United States have initiated smart city pilot
projects to enhance city services and tackle local concerns [3].

Governments are increasingly adopting digital transformation to enhance service delivery
and foster a society that is more focused on the needs of its citizens, inclusive in nature, and
oriented towards growth [4]. The potential of digital transformation in the realm of government
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resides in its ability to enhance governance through the facilitation of increased integration,
collaboration, and citizen involvement [5,6]. New difficulties in controlling the intricate “smart”
environment have emerged due to digital transformation. Many governments must overcome
obstacles to smooth the transition to smart societies, particularly in developing nations. We have
searched for several definitions of smart governance.

Table 1: Smart Governance Definition
No. Author Definition
1. Luna-reyes LF et A succinct representation of the principles, variables, and
al (2016); Willke  capabilities constituting a governance framework well-suited for

(2007) addressing the complexities of the contemporary information era

[7,8].
2. M. P. Rodriguez Intelligent technology has emerged as a catalyst for fostering
Bolivar (2018); innovation, sustainability, competitiveness, and liveability. This
H. J. Scholl encompasses various aspects such as promoting openness and
(2016). informed decision-making, facilitating the sharing and utilization

of information, encouraging stakeholder participation and
collaboration, as well as enhancing the efficiency and
effectiveness of government operations and services. [9,10].
3. Bingham et al. The term “governance” refers to creating, executing, and
(2005) implementing activities supported by the collective objectives of
citizens and organizations, regardless of whether they possess
formal authority or policing capabilities. Likewise, “governance”
encompasses the processes involved in formulating, executing,
and implementing actions endorsed by individuals and entities,
regardless of their formal authority or enforcement capabilities
[11].

4. Gil-Garcia (2014) Enhanced inter-organizational communication, information
exchange, and integration are fundamental components of an
intelligent state or smart government aimed at effectively tackling
intricate socioeconomic issues [12].

Based on the definition above, one can derive various attributes of intelligent
administration encompassing these aspects. First, it is the utilization of big data and monitoring
techniques that enhance the informational infrastructure of central or regional administrations.
Second, information and communications technology help cities educate and provide rights to
their residents so they can participate in dialogue about the places where they live. Third,
technological advances enable new communication and collaboration between city residents,
city officials, the private sector, and non-governmental organizations to improve everyone’s
understanding of the urban environment.

[13] study an essential feature of intelligent governance called the “smart governance
arrangement.” This term combines several elements, including government management and
supply of services, citizen participation, and collaboration among stakeholders. The notion of
smart governance covers a complicated process of institutional reform that emphasizes the
innately political character of idealized forms of socio-technical governance. This definition
was established following an exhaustive analysis of key scholarly publications. The present
body of research indicates four major conceptual frameworks for understanding the concept of
smart governance. The four major features of smart city development include smart city



governance, smart decision-making processes and their implementation, smart administration,
and smart urban collaboration among diverse stakeholders within the city.

In order to facilitate the transition towards more intelligent forms of governance, an

organization must possess a cohesive vision or idea, as well as a set of tangible actions such as
legislation and policy implementation. These concrete steps are essential in transforming the
vision into a practical reality.

a.

Smart governance arrangements involve leveraging technical advancements and
innovative capabilities to enhance cross-departmental communication, improve
international decision-making processes, and enable web-based management of
interconnected company operations.

Smart governance has various primary outcomes, including a transformation in the
governmental organizational framework. The alterations in the comparative power
dynamics between governments and other urban players result in subsequent impacts that
contribute to the overall enhancement of the city.

Before entering the research problem, we searched the Scopus database, which maps

research trends in the theme of smart governance. We found 223 research trends took the theme
of smart governance and increased from 2013-2022 in the scope of social sciences. However, it
experienced a decline in 2022. This can be seen in the following figure:
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Figure 1: Publication Trends in Smart Governance Research in Social Sciences (2013-2022)
Source: VOSViewer (2023)

Several journals that publish on smart governance research themes include Sustainability

Switzerland, Advances in 21st Century Human Settlements, Public Administration and
Information Technology, Information Policy, and Cities.
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Figure 2: Trend in the Number of Journals that Publish Smart Governance Themes
Source: VOSViewer, 2023
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Figure 3: Keyword Co-occurrence Network in Smart Governance Publications in Different International
Journals
Source: VOSViewer (2023)

Based on research on the Scopus database, there are 5 clusters in smart governance
research. Cluster 1 Covid-19, digital transformation, e-government, governance, open
government, smart governance, social media, and transparency. Cluster 2 is big data, ICT, the
Internet of Things (IoT), smart cities, smart transportation, and sustainability. Cluster 3: citizen



participation, collaborative governance, e-governance, e-participation, smart cities, smart
government, data interoperability. Cluster 4 is about smart economy, smart environment, smart
living, and smart mobility. Cluster 5 is about participation and sustainable development.

Based on the results above, we see the novelty of research between smart governance and
collaboration. Apart from that, we are also trying to carry out studies by developing links
between smart governance and data interoperability processes. This is because Tasikmalaya
City still does not have one integrated service between all offices of regional officials. As
previously said, this pertains to the national innovation policy, cost-effectiveness, technical
requirements for interoperable information systems in the government, and the political
considerations of citizen access and user autonomy in the information interchange between
citizens and the government [14]. The growing integration of Big and Open Data in the real-
time exchange of data among various systems, governmental bodies, and sectors necessitates
the establishment of a strong framework for data sharing and interoperability. The successful
implementation of Big and Open Data initiatives that employ collaborative analytical
methodologies necessitates the smooth integration of data collecting and reporting systems. As
previously said, it may be imperative to modify information and data policies to align with this
comprehensive data framework [15].

Interoperability defines the exchange of information and communication across
organizations as an essential requirement for cooperation. Furthermore, mechanisms for
measuring, evaluating, and improving performance are anticipated [16]. As one of the cities that
applies smart city principles, Tasikmalaya City still experiences many challenges in its
implementation. This article will discuss how the principles of data interoperability support
smart governance in Tasikmalaya City.

2. Research Method

This study used a qualitative method. Previous researchers conducted a literature review
to see research gaps by searching the Scopus database and using the VOSviewer application
after finding a literature review to find the relationship between research variables between
smart governance and the concept of collaboration. Thus, we collected data by interviewing the
Tasikmalaya City Communication and Information Office, the Regional Development Planning
Agency, and other related agencies. The research was carried out by analyzing four main aspects
of implementing data interoperability: interconnection, integration, metadata, and access to
information [17-19].

3. Result And Discussion

3.1. Data Interoperability

The lack of extensive study and analysis of the various aspects at play makes it difficult to
achieve interoperability among public information systems, which already face challenges from
the diverse technical needs and distinctive features of the organizations that deploy them [20].
This response highlights some noteworthy trends recognized as potential areas of interest for
future study in smart cities. These trends encompass several aspects, including privacy,
information security, open data, interoperability, collaborative culture, the confidence of
stakeholders engaged in co-production, and the public benefits derived from the concept of
public value in smart cities [21]. A significant proportion of e-government initiatives face
challenges when connecting with external services. As a result, there is a noticeable lack of



coordination and information sharing among various electronic services in the field of public
administration [17]. Data interoperability is more involved than the ad hoc integration of
compatible technology and software since it necessitates constant data access, gathering, and
aggregation. The capacity to continually access, aggregate, and combine data from many
sources is essential for interoperability [22].

To realize data interoperability, the Tasikmalaya City Government has several targets for
implementing smart governance, including the following:

Efflcient
Bureaucratic
Management

Public
Management

Efficiency of Public
Policy

Figure 4: Smart Governance Target Policy in Tasikmalaya City
Source: Data from various sources (2023)

3.1.1 Public Management

To provide intelligent governance to the community, public management is carried out,
which seeks to improve professional, innovative, and satisfying public services based on
information technology, which is implemented through the Tasik Prima Service Program.
Second, it deals with improving the quality and quantity of officials, strengthening institutions,
and providing adequate infrastructure. Third, it is about expediting the integration of
information systems and technology across various public services and augmenting information
and public communication transparency. Fourth, it is to foster awareness and a culture of orderly
administration in society.

3.1.2  Efficient Bureaucratic Management

One of the principles of smart governance is creating efficient public organizations. Here
are some actions taken. First, it is about optimization of management and utilization. IT
components in government implementation through collaboration with third parties and other
local governments. Second, it deals with utilizing information technology for governance and
transparent bureaucracy. Third, it is about increasing the quality of innovative technology-based
bureaucracy information.

3.1.3 Efficiency of Public Policy

The Tasikmalaya City Government implements many techniques to execute public
policies effectively. Developing a public policy information system aims to create an interactive,
informational, communicative, and IT-based platform that encourages participatory
engagement. Furthermore, it is recommended to disseminate policies and standard operating



procedures (SOPs) through IT-based platforms accessible to the general public. The immediate

objectives in the implementation of smart governance in Tasikmalaya City encompass:

a. One area of focus that warrants attention is enhancing information technology-based
public services in terms of quality.

b. Enhancing the accountability framework for financial management and regional
performance.

Quick Win Smart City in the Smart Governance dimension of Tasikmalaya City, namely
the district administration service application. This application is included in the cluster of smart
governance policies. We conducted research in several offices of regional officials, for example,
the Communication and Informatics Service and the Regional Development Planning Agency.
The research results explain that the smart governance policy does not yet have an integrated
application that can reach all basic services in Tasikmalaya City. Each service dimension is still
separate for each office of regional officials. Therefore, efforts to improve public services must
be carried out comprehensively by innovating smart governance services.

One of the applications in the smart governance component is the sub-district service
application for processing administrative services in sub-districts. One of the advantages of this
application is the use of an e-KTP reader, making it easier to collect data from the public. The
principle of data interoperability already exists in this application, which is integrated with the
Ministry of Home Affairs, for example. Unfortunately, the principle of interoperability is the
ability of applications and systems to securely and automatically exchange data without regard
to geographic, political, or organizational boundaries. Interoperability must ensure that data
between OPDs can be used simultaneously based on maximum data processing.

3.2. Interconnection

As to the World Wide Web Consortium’s definition, “linked data” refers to data accessible
on the Internet in a form that computer systems can understand. The data above exhibits distinct
semantic clarity, interconnectivity with other datasets, and external dataset accessibility [23].
Data integration is carried out through smart governance principles; for example, the
Tasikmalaya City Communications and Information Service accommodates the data-based sub-
district service application. The issue of centralized accountability poses a significant obstacle
to implementing the idea of interconnectedness. To facilitate the shift from the existing e-
government framework to a smart government model, numerous individuals have been
appointed to formulate governance prioritizing citizen-centricity, data-driven decision-making,
and performance orientation. We have encountered challenges, including regulatory limitations
and the complexities associated with integrating diverse infrastructure, considering
technological, economic, and privacy perspectives. In order to enhance problem-solving,
optimize resource usage, and foster policy innovation, we propose a novel approach to modeling
information systems. This approach incorporates an integration layer to integrate with pre-
existing databases and services [24].

3.3. Integration

This research focuses on improving integrated smart governance services, starting from
government services, health, labor, public services, tourism, and conveying aspirations.
However, not one application is integrated with all services. One instance of using smart
branding can be observed in the statistical analysis of tourist numbers. The PAKTANI
application serves as an exemplification of a smart economic application aiming to enhance the
promotion of agricultural products through digital media. Additionally, an online student
admission application has been developed to enhance the quality of education services. Lastly,



the Tasikmalaya city government offers digital reading services. Gemah Ripah is a garbage
sorting service that operates as an intelligent environmental management solution.

The applications available in Tasikmalaya City do not yet have an integrated service to
realize smart city services. Strategic regional policy formulation can accommodate this
integrated service by considering data efficiency and interoperability. Several services that are
spread throughout the OPD must be able to be accommodated by the local government.

3.4. Metadata

For smart governance to work in the real world, social, organizational, and institutional
methods must adapt to new technologies. Our findings also show that dealing with legacy data
is not only an obstacle to be solved but rather an operational condition that defines the dynamic
nature of smart governance [25]. Metadata refers to the embedded information within a file that
provides an explanatory context about the content of the file. The provided metadata
encompasses pertinent details regarding the substance of data, which is subsequently utilized
for the purpose of file or data management within a database. Metadata can be maximized by
implementing one data in the Tasikmalaya City Government. The current development of digital
technology makes it very easy for anyone who wants to access data anywhere and at any time;
the various displays of data information presented are intended to speed up access for users to
obtain the data they need. Metadata is fundamental data that explains or offers information about
other data. Sectoral statistical metadata is unquestionably handled to ensure better data accuracy
and information needed to support One Data Indonesia’s proper implementation.

3.5. Access to Information

The European Interoperability Framework (e-GIF) delineates the requisite interoperability
standards essential for efficiently executing many elements, including interconnection, data
integration, content and metadata management, access and presentation of information, and
security [26]. From earlier study findings, a six-layer technology architecture for e-government
has been proposed. Display, content management, application integration, data interchange,
interconnection, and security levels are all included in the architectural components.
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Figure 5: E-Government Technical Architecture
Source: [19]

When two systems can exchange services efficiently without changing or degrading the
information exchanged, they are said to be interoperable with each other [25]. This study focuses
on four main variables: interconnection, integration, metadata or content management, and
information presentation/access, as discussed previously. The city of Tasikmalaya is classified
as not well established in implementing data integration and data interoperability. One thing
that needs to be done is to facilitate access to information for the public by conveying real-time
information that can be accessed via mobile-based applications. Based on research results, for
example, labor data and access to information still use non-digital work patterns, which means
that the principles of digital-based work patterns have not been implemented properly.

4. Conclusion

The research clucidates that data interoperability in Tasikmalaya City is hindered by
several hurdles, which can be categorized into four primary indicators: connectivity, metadata,
integration, and access management. The interconnectivity indicates the absence of connected
apps or services, aiming to achieve intelligent governance through data collection among
regional apparatus groups. Clear data links are essential for several applications inside the smart
city framework, including government, living, economy, and smart people. Establishing a
cohesive structure within each office of regional officials is vital to facilitating a unified data
service that prioritizes enhancing public services. Furthermore, it is vital to implement
integration services in Tasikmalaya City by amalgamating multiple fundamental services into a
single application that is readily available to the general public. Thirdly, it is imperative to
guarantee that metadata, which refers to any data made available to the general public, is
accessible in real time and can be efficiently processed. Access management is the
comprehensive facilitation of services provided to the public through online platforms, spanning
the entirety of the process from the commencement of service requests through the delivery of
service outcomes.
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