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ABSTRACT

Digital transformation in government administration systems is key to increasing
transparency, efficiency, and accountability in public services. The implementation of
blockchain technology offers an innovative solution by providing secure,
decentralized, and immutable transaction records. This study aims to analyze the role
of blockchain in strengthening government administration processes and evaluate its
impact on operational performance and public trust. The research method used is a
comprehensive literature review and case analysis of blockchain implementation in
several local governments and public institutions. The results show that blockchain
integration can reduce bureaucracy, improve data security, and promote transparency,
but requires the readiness of digital infrastructure and supporting regulations. These
findings provide guidance for policymakers and IT practitioners in developing
blockchain-based digital transformation strategies in the public sector.

Keywords: blockchain; digital transformation; government administration; data
transparency

INTRODUCTION

Digital transformation of government is a strategic process that involves
leveraging digital technologies to revolutionize the way government delivers
services, manages data, and interacts with citizens (Cahyono et al., 2023).
Worldwide, the adoption of this technology aims to improve operational
efficiency, speed up administrative processes, and reduce bureaucratic red tape.
Furthermore, digital technology enables greater transparency through open,
real-time, and easily accessible public access to information, thereby
encouraging active public participation in oversight and policy-making
(Simamora & Barimbing, 2024). The implementation of digital systems, such as
big data, artificial intelligence (Al), the Internet of Things (IoT), and blockchain,
also plays a role in strengthening accountability by recording every process in a
secure, structured, and difficult-to-manipulate manner.
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This transformation not only includes the digitalization of documents
and services, but also creates a government ecosystem that is responsive,
adaptive, and oriented to citizen needs (Sarjito & Djati, 2025). The challenges
faced, such as the digital divide, cybersecurity, and resistance to change, drive
the need for inclusive policy strategies, strengthened technological
infrastructure, and increased digital literacy for state officials and the public.
Thus, digital transformation of government is a crucial foundation for building
modern, efficient, transparent, and sustainable governance (Sharmin &
Chowdhury, 2025).

However, the conventional administration system still faces various
fundamental problems that hinder the effectiveness of public services. (Hasbi &
Syahputra, 2025). Lengthy bureaucracy often slows down document processing
and permitting, burdening the public and businesses with inefficient, multi-
layered procedures. Data managed separately by each agency creates
information fragmentation, complicating synchronization and increasing the
risk of data inconsistencies. Furthermore, manual or semi-digital recording and
archiving systems that are not yet fully integrated remain vulnerable to
manipulation, both due to security gaps and a lack of adequate oversight
mechanisms. Document or identity verification processes often take a long time,
especially when they involve multiple agencies, slowing decision-making and
the delivery of services to the public. These problems not only impact efficiency
and public satisfaction but also have the potential to reduce overall government
transparency and accountability.

The potential of blockchain in government administration lies in its
ability to revolutionize the way data and public services are managed through
three main pillars: security, transparency, and efficiency (Wahana, 2025). From a
security perspective, blockchain utilizes cryptographic hashing to ensure that all
stored data is immutable, making it nearly impossible to change or delete
without leaving a trace (Felicia et al., 2024). This is crucial in protecting sensitive
government data, such as population records, land certificates, or permit data,
from manipulation or information leaks. In terms of transparency, distributed
ledger technology allows all transactions and data changes to be openly
recorded within a decentralized network, where any authorized party can verify
their validity in real time.

This transparency not only strengthens government accountability, but
also increases public trust in the administrative process (Rosidah et al., 2023).
Meanwhile, in terms of efficiency, smart contracts can automate various
administrative procedures, from identity verification and document approval to
budget disbursement, without requiring multiple manual interventions.
Blockchain also has the potential to integrate data across agencies, reduce
redundancy, and accelerate decision-making. With this combination of
advantages, blockchain has the potential to become a key foundation for digital
government transformation toward a more secure, transparent, efficient, and
public-interest-oriented administrative system.
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Several countries have become pioneers in testing and implementing
blockchain technology in the public sector, demonstrating how this innovation
can be effectively integrated into governance (Maricar & Atman, 2025). Estonia,
for example, is known as one of the countries with the most advanced e-
government systems in the world, using blockchain to secure population data,
health records, and even electronic election systems. This technology ensures
that all citizen data is stored encrypted, verifiable, and free from manipulation,
thereby strengthening public trust in digital government services.

Meanwhile, Dubai is promoting the "Smart Dubai" vision, which aims to
make all administrative processes completely paperless with blockchain
support. Through this initiative, various official documents such as contracts,
certificates, and permits are processed digitally and integrated across agencies,
saving time, costs, and natural resources. In addition to these two countries,
several other jurisdictions, such as Georgia, Singapore, and Sweden, have also
conducted blockchain trials for land registration, digital identity management,
and public document management. The successful implementation in these
countries is concrete evidence that blockchain is not just a futuristic technology
concept, but a practical solution that can improve the security, efficiency, and
transparency of public services (Khan et al., 2020).

Conditions in Indonesia show that although the government has been
aggressively promoting digital transformation through various programs such
as the Electronic-Based Government System (SPBE), e-KTP (electronic ID card),
online licensing services (OSS), and archive digitization, the application of
blockchain technology in the public administration sector is still in its infancy
and limited to discourse and small trials. Most digital innovations still focus on
document digitization and inter-agency system integration, but have not yet
tully utilized blockchain's potential to ensure security, transparency, and service
efficiency (Imada et al., 2025).

The challenges faced include the lack of specific regulations governing
the use of blockchain in the public sector, minimal technical understanding
among government officials, limited digital infrastructure in the regions, and
the need for large investments to build reliable and integrated systems (Rana et
al., 2022). Nevertheless, there are significant opportunities for Indonesia to
adopt blockchain, for example in land registration, digital identity management,
government procurement of goods and services, and the distribution of social
assistance. With appropriate policy support, human resource capacity building,
and collaboration between the government, academia, and the private sector,
blockchain can become a crucial foundation for strengthening the government's
digital transformation toward more secure, transparent, and efficient
governance.

The policies and technical infrastructure for blockchain implementation
in public administration in Indonesia are currently immature, preventing its
potential for utilization. From a regulatory perspective, there is no legal
framework specifically governing standards for implementation, security, data
governance, and interoperability mechanisms for blockchain-based systems
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within government (Mustafa et al., 2025). This situation creates legal uncertainty
for agencies wishing to adopt the technology and hinders the development of an
integrated ecosystem. In terms of technical infrastructure, challenges include
limited high-speed internet access in some areas, the lack of data centers that
fully support blockchain architecture, and minimal integration between
platforms used by government agencies (Ananda, 2025).

Furthermore, human resource capacity, both in terms of digital literacy
and technical competency, still needs to be improved to be able to design,
implement, and manage blockchain-based systems sustainably. The absence of a
clear national roadmap for blockchain implementation in the public sector also
means that existing initiatives tend to be fragmented and strategically
uncoordinated. If these policies, infrastructure, and resources can be developed
in an integrated manner, the opportunities for utilizing blockchain to improve
transparency, accountability, and efficiency in public administration will be
much greater (Llano et al., 2025).

The research gap related to blockchain in Indonesia lies in the lack of
studies specifically highlighting its application in government administration.
To date, most blockchain technology research and development in Indonesia
has focused on the financial sector, such as banking, digital payment systems,
and crypto assets—as well as the logistics sector, which utilizes blockchain for
supply chain tracking. Meanwhile, exploration of the potential and challenges of
blockchain use in the public administration sector remains very limited,
whether in the context of population services, document management, land
registration, or government procurement systems. Yet, the government sector
has unique characteristics, such as the need for legal compliance, cross-agency
integration, sensitive data security, and extensive public engagement, which
require a different research approach than the commercial sector (Permatasari,
2024).

The lack of academic literature and local case studies means that
understanding of implementation models, infrastructure readiness, socio-
economic impacts, and risk mitigation strategies for blockchain implementation
in public administration has not been comprehensively mapped (Mahayani,
2025). This gap opens up significant opportunities for further research that can
provide a conceptual foundation, policy recommendations, and practical
implementation models for the Indonesian government to leverage blockchain
in strengthening governance and digital transformation (Adekamwa et al.,
2024).

Existing research generally focuses on the technical or security aspects of
blockchain, such as consensus mechanisms, cryptographic hashing, node
management, and protection against cyberattacks. While these studies are
crucial for ensuring the technology's reliability, they have yet to address the
strategic and practical dimensions of its application in the context of
government administration. Studies on appropriate implementation models,
including system architecture design, integration with existing public service
platforms, and inter-agency coordination mechanisms, are still relatively rare.
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Similarly, research measuring the impact of blockchain on bureaucratic
efficiency, service acceleration, operational cost reduction, and increased
transparency and public accountability remains very limited, particularly in the
Indonesian context (Muhdiarta, 2025).

Yet, such analysis is crucial for providing empirical evidence that can
convince policymakers and stakeholders of the tangible benefits of blockchain in
the public sector. Without a thorough understanding of its implementation and
impact, blockchain adoption in government administration risks being slow,
unfocused, or even unsustainable (Schulz et al., 2020). Therefore, research that
examines implementation models and their impact on the quality of public
services is crucial to bridging the gap between the potential of technology and
the reality of implementation in the field.

The lack of empirical studies on regulatory challenges, human resource
(HR) readiness, and public acceptance of blockchain systems in government
agencies is a major obstacle to formulating an effective implementation strategy.
From a regulatory perspective, there is still little research that thoroughly
identifies legal loopholes, potential regulatory overlap, and the need for policy
updates to accommodate blockchain's unique characteristics, such as
decentralization, public transparency, and data privacy protection (Pradana et
al., 2025).

From a human resources perspective, few studies have mapped the level
of digital literacy, technical competence, and adaptive capacity of state officials
in managing blockchain-based systems, even though successful implementation
depends heavily on their readiness. Meanwhile, public acceptance,
encompassing the level of understanding, trust, and willingness to use
blockchain-based public services, has also rarely been comprehensively studied.
Public perception can influence the adoption and sustainability of this
technology in the government sector. The lack of empirical evidence regarding
these three critical aspects leads to policy planning being assumptive and at risk
of encountering resistance or technical obstacles in the field. Therefore, research
that directly examines regulatory dynamics, human resource readiness, and
public acceptance is crucial to ensure that blockchain implementation in public
administration is effective, inclusive, and sustainable (Rahmawati, 2025).

The purpose of this research is to conduct a comprehensive analysis of
the potential, challenges, and strategies for implementing blockchain technology
in government administration systems, taking into account the technical,
regulatory, and social aspects that influence its success. This research also aims
to develop recommendations for an integrated and adaptive blockchain
implementation model, aligned with the applicable legal framework,
technological infrastructure readiness, and the specific needs of public services
in Indonesia. Furthermore, this research focuses on identifying and evaluating
the potential impact of blockchain use on improving the efficiency of
bureaucratic processes, strengthening the transparency of data management
and public services, and enhancing government performance accountability. By
achieving these objectives, it is hoped that the results of this research can
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provide an empirical and conceptual foundation for policymakers, technology
developers, and other stakeholders in optimizing the use of blockchain to
support a secure, transparent, and sustainable digital transformation of
government.

The novelty of this research lies in its approach, which integrates
blockchain technology analysis with governance and public administration
perspectives. Thus, it addresses not only technical aspects but also links them to
the dynamics of governance and public service delivery. This research presents
a blockchain implementation model specifically designed to adapt to the
characteristics of the Indonesian bureaucracy, encompassing regulatory
considerations, human resource readiness, and the capacity of existing
technological infrastructure. Furthermore, this research offers a unique
contribution through empirical case study-based studies of government
institutions, which allow for the identification of real-world challenges and
implementation opportunities. This approach produces applicable, realistic, and
contextual recommendations that can be readily adopted or used as a reference
by policymakers, system managers, and technology developers to support the
effective and sustainable digital transformation of public administration in
Indonesia.

METHODOLOGY

This research method uses a qualitative approach with case studies on
government agencies that have implemented or are currently trialing
blockchain technology, with the possibility of considering a mixed-method
approach to combine in-depth interviews and quantitative data analysis such as
efficiency statistics before and after implementation (Ardian et al., 2025). The
research used a descriptive-analytical approach to describe blockchain
implementation and evaluate its impact on digital transformation in
government administration systems. The research was conducted in
government offices or public institutions that have adopted blockchain
technology, such as ministries, the National Land Agency (BPN), or other
public service institutions. Subjects included IT officials, administrative staff,
policymakers, and users of related public services. Data collection techniques
included in-depth interviews with key stakeholders, direct observation of
administrative workflows before and after blockchain implementation,
documentation in the form of internal reports, regulations, standard operating
procedures (SOPs), and implementation data, and an optional questionnaire to
measure user satisfaction and perceptions. Research instruments included a
semi-structured interview guide, observation forms, and a checklist for
evaluating blockchain features in public administration. Data were analyzed
using thematic analysis for qualitative data from interviews and observations,
and a comparative analysis between conditions before and after blockchain
implementation, with validation through triangulation of sources and methods.
Ethical considerations included maintaining the confidentiality of government
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data and respondents' identities, obtaining informed consent, and ensuring
secure data storage in accordance with digital security principles.

RESULTS AND DISCUSSION
Level of Stakeholder Understanding and Acceptance

The level of stakeholder understanding and acceptance of blockchain
technology in government circles shows a significant gap between general
understanding and technical mastery (Chen & Lloyd, 2024). The majority of
government employees interviewed have a basic understanding of blockchain
concepts, such as its decentralized nature, data security, and the transparency it
offers. However, deeper knowledge regarding blockchain's working
mechanisms, such as its consensus system, smart contracts, integration with
existing administrative systems, and its potential application in various public
services, is generally limited to IT staff or employees with information
technology backgrounds. Meanwhile, employees from non-technical fields tend
to view blockchain as a complex technology that requires intensive training to
optimally utilize it (Venkatesh et al., 2020).

In terms of acceptance, most respondents expressed a positive attitude
toward blockchain adoption, especially if it is proven to simplify work
processes, increase efficiency, and strengthen bureaucratic transparency.
However, there were also concerns regarding implementation costs, the need to
adapt to the new system, and potential disruptions to work routines during the
transition period. This situation indicates that the success of blockchain
implementation in public administration depends not only on technological
readiness but also requires a strategy to strengthen the capacity and digital
literacy of all stakeholders in government (Maharani et al., 2023).

Acceptance of blockchain technology among government employees and
other stakeholders tends to increase significantly when its benefits are
explained concretely and relevant to their work needs. Explanations of
blockchain's ability to provide data transparency, where every change can be
tracked and verified in real time, can build trust in this technology as a tool for
strengthening bureaucratic accountability (Marbouh et al., 2020). Furthermore,
the benefits of accelerating the document and identity verification process,
which previously required multiple manual procedures and long waiting times,
are seen as an effective solution to improve the quality of public services.

Reducing manual bureaucracy through workflow automation using
smart contracts has also received positive feedback, as it saves time, reduces the
potential for human error, and reduces the opportunity for maladministration.
Even for employees who were initially hesitant or unfamiliar with the
blockchain concept, the understanding gained from explaining the benefits has
transformed their perceptions, leading to greater openness and enthusiasm (Ye
et al., 2024). This demonstrates that a communication strategy that emphasizes
tangible impact and direct benefits on day-to-day performance is key to
increasing stakeholder acceptance and commitment to blockchain adoption in
public administration.
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The main challenges in implementing blockchain in government
administration are concerns about changing entrenched work cultures and the
need for intensive technical training for employees. The transition to a
blockchain-based system requires a paradigm shift from manual and
hierarchical processes to more transparent, automated, and decentralized
workflows. This can trigger resistance, especially from employees accustomed
to conventional procedures or concerned that their roles will be diminished by
automation.

In addition, blockchain implementation requires a fairly in-depth
technical understanding, starting from how distributed networks work,
managing smart contracts, to data security procedures, which for most non-
technical employees is a challenge in itself (Idayanti, 2024). Therefore, a
comprehensive and ongoing training program is needed, not only to improve
technical skills but also to build mental readiness and adapt to the new work
culture. This approach is crucial for a smooth transition, minimizing resistance,
and optimally leveraging blockchain's potential to support government digital
transformation.

Administrative Process Efficiency

Administrative process efficiency is one of the most obvious advantages
of blockchain implementation in the government sector, as demonstrated by
case studies that reveal this technology can reduce document verification time
from 3-7 days to less than 24 hours. This increased speed is made possible by a
distributed record-keeping system that allows data verification to be carried out
automatically and simultaneously by all authorized parties, without the need
for repetitive processes or sending physical documents between agencies
(Suryawijaya, 2023).

Smart contract integration also eliminates the need for time-consuming
manual checks, as verification and approval rules are programmed directly into
the system (Supriadi, 2024). This efficiency not only accelerates internal
bureaucratic workflows but also provides significant benefits for the public and
businesses who require fast service for critical needs, such as permit processing,
land registration, or identity document validation. Furthermore, the reduced
processing time reduces administrative workloads, lowers operational costs,
and minimizes potential delays due to human factors. Thus, blockchain has the
potential to be a strategic solution for accelerating public services while
improving overall user satisfaction (Gultom & Travel, 2024).

Smart contracts have significant potential to revolutionize public
administration services by automating processes that currently require manual
verification and multiple procedures, such as population registration or legal
document filing. In the context of population registration, smart contracts can
automatically validate data from various official sources, integrate it into a
blockchain system, and update the information in real time without manual
intervention, thereby reducing the risk of input errors and data duplication.

Meanwhile, in legal document archiving, smart contracts can be
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programmed to ensure that each incoming document meets specific legal
requirements before being permanently stored on the blockchain, complete
with an immutable digital footprint. This process not only speeds up service
completion times but also increases transparency, as the entire change history
can be traced by authorized parties. Furthermore, this automation can save
resources, reduce the opportunity for maladministration, and create a more
accurate, efficient, and reliable public service system (Aw, 2024).

Transparency and Accountability

The application of blockchain in public administration creates a
permanent and unalterable digital audit trail, or immutable ledger, so
every transaction or data change is clearly and chronologically recorded.
This characteristic allows authorities to monitor, verify, and trace all
system activity in real time, eliminating the need for time-consuming
manual review processes (Arwin et al., 2023).

Each entry in the ledger is timestamped and identifies the party
making the change, creating full transparency and increasing
accountability in government data management. In addition to
strengthening information security and integrity, this feature also
facilitates internal and external audits, as all transaction evidence is
digitally available and accessible at any time by authorized parties.
Thus, the blockchain's immutable ledger serves not only as a reliable
record-keeping tool but also as an effective oversight instrument to
prevent data manipulation, corruption, or abuse of authority (Dewi et
al., 2025).

Blockchain implementation plays a crucial role in increasing
public trust in government administration services, as any data stored
within it cannot be altered without leaving a clearly detectable trace of
the change. This mechanism ensures that all transactions, updates, or
modifications to information are permanently recorded in the ledger,
with detailed timestamps and the identity of the parties making the
changes (Aprilla et al., 2024).

This transparency assures the public that the information they
receive is authentic, accurate, and free from manipulation, thereby
reducing the potential for fraud and maladministration. Furthermore,
blockchain's ability to allow authorities and the public, with regulated
levels of access, to directly verify data reinforces a sense of security and
confidence in the system's integrity. The existence of a recording
mechanism that cannot be deleted or hidden also fosters a culture of
accountability among state officials, as every action taken is
transparently recorded (Juwita et al., 2023).

Thus, blockchain is not only a technological tool, but also a
strategic instrument for building and maintaining public trust in
governance. Implementing blockchain in public administration can
significantly reduce the risk of data manipulation and administrative
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corruption, as all information entered into the system is permanently
recorded, encrypted, and distributed across multiple network nodes.
The immutable ledger ensures that any unauthorized data changes are
immediately detected, minimizing the potential for abuse of authority
by certain individuals (Pratiwi & Widodo, 2025).

Furthermore, the transparency offered by blockchain allows
supervisors, auditors, and the public, within defined access limits, to
verify the validity of data in real time, thereby reducing the potential for
fraudulent practices. Administrative processes supported by smart
contracts can also eliminate manual interventions that are prone to
abuse, as all procedures are executed automatically according to pre-
programmed rules. With a secure, transparent, and thoroughly
documented system, blockchain has the potential to be an effective
corruption prevention tool while strengthening the integrity of
government bureaucracy.

Implementation Challenges

From a technical perspective, blockchain implementation in
government environments faces quite complex challenges, particularly
related to the limitations of the distributed server infrastructure that
forms the backbone of this technology. Many government agencies still
rely on centralized data centers with limited capacity, requiring
significant investment to build a reliable and secure node network.
Furthermore, internet network capacity in some regions, particularly
remote ones, is inadequate to support real-time blockchain data
synchronization. Another obstacle lies in integration with legacy
systems that have been in use for years and were designed without
considering compatibility with distributed technology. The migration
and interfacing processes require time, cost, and specialized technical
expertise to maintain historical data and ensure the system runs
smoothly without disrupting public services. This combination of factors
makes technical infrastructure readiness a key prerequisite for optimal
blockchain implementation in government bureaucracies (Ramadani et
al., 2023).

From a regulatory perspective, the implementation of blockchain
in public administration in Indonesia still faces a legal vacuum due to
the lack of a specific legal framework that clearly regulates the use of
this technology in the government sector. Existing regulations generally
only cover general aspects of information technology or the use of
blockchain in limited contexts such as crypto assets. Therefore, they are
inadequate to regulate procedures, security standards, the validity of
digital documents, and legal accountability mechanisms in the event of
disputes (Sinaga & Azzura, 2024).

The lack of a clear legal framework also raises doubts among
officials and stakeholders regarding the legality of transactions or
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documents generated through blockchain. Furthermore, there are no
binding operational guidelines across government agencies to ensure
interoperability and consistent implementation, creating a significant
potential for overlapping policies or differing technical standards. This
situation makes the urgent need for regulatory development crucial,
ensuring that blockchain implementation is not only innovative but also
provides strong legal certainty and administrative legitimacy
(Ramdhani, 2024).

From a human resources (HR) perspective, the Indonesian
government sector still faces significant limitations in the availability of
experts with specialized competencies in the blockchain field. Most
employees, particularly at the operational level, lack adequate technical
understanding of how this technology works, its security, or its potential
applications in public administration (Renanda & Rosidin, 2025).
Existing training is still basic and doesn't address the development,
management, and ongoing maintenance of blockchain systems. This
results in a high dependence on third parties or external vendors, which
in the long term can pose risks to the system's sustainability and
security.

Meanwhile, in terms of public acceptance, there are still
significant doubts regarding data security and the privacy of personal
information in blockchain-based systems. Although this technology
offers transparency and immutable properties, some people worry that
this transparency could actually open up access to sensitive information
if not accompanied by adequate data protection mechanisms. This
concern is exacerbated by the public's low digital literacy regarding how
blockchain works, often leading to the mistaken perception that stored
data will be completely open to the public. Therefore, public outreach
and education strategies are key to building trust and increasing
adoption.

Recommended Implementation Strategy
1. Phased Approach through Pilot Projects
Blockchain implementation should begin with pilot projects in several
agencies or public service sectors with high transaction volumes and strong
transparency requirements, such as population services, procurement of goods
and services, or business licensing. This initial phase serves as a means of
technical evaluation, measuring effectiveness, and identifying obstacles before
national implementation. The success of the pilot projects can provide concrete
evidence to stakeholders and the public that this technology provides real
benefits (Chairunnas et al., 2024).
2. Preparation of Special Regulations and Technical Guidelines
Regulations specifically governing the use of blockchain in public
administration are needed, covering aspects of data security, privacy
protection, digital document validity, and distributed network governance.
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Furthermore, detailed technical guidelines need to be developed to ensure
uniform implementation standards, including technical specifications,
interoperability protocols, and system maintenance procedures.
3. Strengthening Human Resources Capacity and Public Education
Intensive training programs for government employees should focus not
only on conceptual understanding but also on technical skills such as node
management, smart contract writing, and blockchain network security
management. Furthermore, widespread public outreach should be conducted in
accessible language, emphasizing the benefits, security, and the public's role in
maintaining the blockchain ecosystem.

Integration with Existing E-Government Systems

To maximize technological synergy and budget efficiency, blockchain
should be integrated with existing e-government platforms. This integration
allows data from legacy systems to be reused without re-input, while
simultaneously improving interoperability between agencies. This approach
also minimizes operational disruption during the transition period and
accelerates the adoption process.

The academic implications of this research are to expand the literature on
blockchain governance in developing countries, particularly in the context of
public administration in Indonesia. Practically, this research provides a realistic
blockchain implementation roadmap for the Indonesian bureaucracy, taking
into account technical, regulatory, and social challenges. These findings confirm
that the success of digital transformation in the government sector is
determined not only by technological sophistication but also by regulatory
readiness, human resource competency, and public acceptance of the
innovation.

CONCLUSION

In conclusion, blockchain has significant potential to improve the
efficiency, transparency, and accountability of government administration
systems through the implementation of immutable ledgers, smart contracts,
and data decentralization. This technology can drastically reduce
administrative processing time, lower operational costs, and minimize the
risk of data manipulation and bureaucratic corruption. However, its
successful implementation depends heavily on the readiness of the
technological infrastructure, regulatory support, and the competence of
human resources in government agencies. Challenges include integration
with legacy systems, limited blockchain expertise, and resistance to changes
in work culture. Key recommended strategies include gradual
implementation through pilot projects, regulatory strengthening, intensive
training, and public education to ensure the effective implementation of
blockchain in Indonesia. This research contributes academically to
broadening the understanding of blockchain implementation in the public
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sector, while also providing a practical contribution in the form of an
implementation roadmap applicable to the Indonesian bureaucracy.
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