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Abstract: he study was to determine the blockchain-based framework for securing governmental citizen data opportunities and
challenges. The study's respondent was one of the local civil registrars in Bulacan, Philippines. The study used a sequential
explanatory method as it allows for a structured, two-phase approach that provides both quantitative and qualitative insights. The
survey results demonstrate a strong consensus among respondents that blockchain technology significantly enhances the issuance
process of birth certificates, promoting increased transparency, fraud prevention, authenticity verification, and stakeholder trust.
The average mean scores across various aspects—such as real-time access to information, reduced fraudulent activities, secure data
handling, and improved transparency—consistently fall within the "Strongly Agree" range, highlighting the transformative impact
of blockchain. Particularly, blockchain's ability to provide clear audit trails (mean score of 4.86), ease verification (5.00), and ensure
data security (4.86) emphasizes its role in improving accountability and confidence in the system. These findings align with
contemporary literature, suggesting that blockchain fosters trust in public administration by enhancing security, transparency, and
efficiency in vital records management. The recommendations emphasize the need for comprehensive staff training, a detailed
assessment of current workflows, and active stakeholder involvement to ensure the successful implementation of blockchain
technology for citizen data security. Establishing clear performance metrics and ensuring compliance with national data privacy
laws through legal collaboration and regular audits are also key for long-term success. The conclusions highlight blockchain’s role
in enhancing transparency, the importance of continuous staff training, stakeholder engagement, a robust evaluation framework,
and strict adherence to privacy laws.
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Introduction

Recent advancements in blockchain technology have gained traction in the public sector, particularly for securing citizen
data. As government agencies face increasing threats to data integrity and privacy, blockchain's decentralized nature offers a
promising solution. For instance, a study by Zhang et al. (2021) highlights how blockchain can enhance data security and
accountability in government databases by providing immutable records that prevent unauthorized alterations. This trend aligns with
a growing demand for transparency and trust in governmental operations.

Despite the potential benefits, several privacy concerns hinder the widespread adoption of blockchain for government data
security. Data confidentiality and the right to be forgotten pose significant challenges. According to Dutta and Gupta (2022), while
blockchain ensures data integrity, the inherent transparency of public blockchains can conflict with privacy regulations like GDPR.
This necessitates the development of hybrid models that incorporate both blockchain and traditional privacy-preserving technologies.

Blockchain technology presents unique opportunities to enhance citizen engagement and trust in government services. By
allowing citizens to have direct control over their data, governments can empower individuals and foster a sense of ownership. As
noted by Hossain et al. (2023), implementing a blockchain-based identity management system can enable secure and efficient citizen
interactions with government services, reducing bureaucratic hurdles and improving service delivery.

The integration of blockchain technology within existing governmental systems poses interoperability challenges. Many
government agencies utilize legacy systems that may not easily interface with blockchain solutions. Research by Kim and
Lichtenstein (2021) emphasizes the need for standardized protocols and frameworks to ensure seamless integration and data sharing
between traditional and blockchain-based systems, thus promoting collaboration among different government entities.

A blockchain-based framework can significantly contribute to data sovereignty, allowing governments to maintain control
over their citizens' data. This aspect is particularly relevant in the context of global data sharing and privacy concerns. In their study,
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Hsu et al. (2022) argue that employing blockchain can help governments create sovereign data ecosystems, thereby protecting
citizens' data from foreign jurisdictional reach and enhancing national security.

The use of smart contracts within a blockchain framework offers automated governance mechanisms that can enhance
efficiency and reduce corruption. Smart contracts can enforce compliance with data protection laws automatically, reducing human
intervention. According to Lee et al. (2021), this automation can lead to significant cost savings and improved service delivery, as it
minimizes the potential for human error and malfeasance in governmental processes.

The implementation of blockchain solutions in governmental contexts can benefit from public-private partnerships (PPPs).
Collaborations between governments and technology firms can facilitate the development and deployment of innovative blockchain
applications. As highlighted by Martinez and Choo (2023), these partnerships can leverage the expertise of the private sector in
technology and innovation, accelerating the adoption of blockchain for securing citizen data while ensuring compliance with
regulatory frameworks.

Future research should focus on developing comprehensive frameworks that address the technical, legal, and ethical
challenges associated with blockchain implementation in government data security. This includes exploring hybrid models that
combine blockchain with other technologies to enhance privacy and security. Research by Almazroi et al. (2022) underscores the
importance of interdisciplinary approaches in creating robust blockchain solutions that can effectively safeguard governmental
citizen data while adhering to evolving regulatory landscapes.

In their study, Lykidis, Drosatos, and Rantos (2021) explore the application of blockchain technology in e-government
services. Over the last decade, e-government services have transitioned from manual, paper-based processes to more efficient, digital
services that offer enhanced transparency, confidentiality, and integrity. Blockchain technology plays a key role in these services by
providing tamper-resistant, immutable transaction records that can foster trust among participants. The study reviews existing
literature to determine which e-government services are most likely to benefit from blockchain technology and examines the maturity
levels of these technologies in government-to-government (G2G), government-to-business (G2B), and government-to-citizen (G2C)
services. According to Lykidis et al. (2021), blockchain-based solutions hold significant potential for e-government but must address
privacy concerns, particularly with respect to the General Data Protection Regulation (GDPR). The findings offer valuable insights
for governments considering blockchain adoption in public services, as well as future research directions in this evolving area of
digital governance.

According to Oliveira, Oliver, and Ramalhinho (2020), the way citizens engage with urban environments significantly
influences overall quality of life. Their participation in social decision-making is crucial for effective governance, regulation, and
education. The authors emphasize that the integration of innovative technologies, particularly blockchain, within the framework of
smart cities has the potential to enhance citizens' awareness and participation (Oliveira, Oliver, & Ramalhinho, 2020). They argue
that e-governance, alongside Information and Communication Technology (ICT), serves as a vital tool for fostering decentralized
democracy, thereby driving social and economic development (Oliveira et al., 2020).

With the aforementioned literature, the researcher wants to determine the blockchain-based framework for securing
governmental citizen data, opportunities and challenges. Specifically, this will answer the following specific questions:

1. What percentage has the adoption of blockchain-based framework improved the efficiency of transactions in the
issuance of birth certificates in terms of:
1.1 Increased transparency percentage;
1.2 Verification of authenticity;
1.3 Reduced fraudulent activities;
1.4 Improved stakeholder trust
1.5 Stronger fraud prevention measures?
2. What securing governmental citizen data for issuing birth certificates be described in terms of:
2.1 data security and privacy;
2.2 system transparency and accountability;
2.3 efficiency and reliability?
3. What opportunities and challenges have government officials and IT experts shared about the implementation of
blockchain technology for citizen data security in public administration?

Research Method
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The study used a sequential explanatory method as it allows for a structured, two-phase approach that provides both
quantitative and qualitative insights. Initially, quantitative data can be collected through surveys or questionnaires targeting
government officials, IT experts, and citizens to gauge their perceptions of data security challenges and the potential benefits of
blockchain technology. Studies such as that by Santos and Lee (2022) highlight how quantitative data can reveal trends, such as
public concern over data privacy or inefficiencies in current systems. Following the analysis of quantitative findings, qualitative data
is collected through in-depth interviews to explore the underlying reasons for these concerns, as suggested by Martinez and Santos
(2022), who emphasized the importance of understanding contextual factors in blockchain adoption. This method helps to explain
patterns observed in the first phase, offering a comprehensive understanding of how blockchain can improve citizen data security in
the issuance of birth certificates.

The respondents of the study are from the local civil registrar in Bulacan, Philippines. The sampling method used in this
case is purposive sampling, specifically selecting a single local civil registrar in a city hall to gather data. This method is employed
because the chosen civil registrar is assumed to have specific information or characteristics relevant to the study. It allows the
researcher to focus on a particular entity that can provide the most pertinent data for the research objective.

Permission to gather data was formally requested from the city hall mayor and the head of the civil registrar. This step
ensured that the research was conducted in accordance with local government protocols, securing the necessary authorization to
access relevant information from the civil registrar's office.

Using a self-made instrument for a study on a Blockchain-Based Framework and Securing Governmental Citizen Data
allows for a tailored approach, ensuring that the questions and measures directly address the specific needs and challenges of
implementing blockchain technology in securing citizen data. The custom-designed instrument enables the researchers to focus on
the key aspects of blockchain's potential impact, such as data security, transparency, and privacy in the government context.

In this study, the self-made instrument was validated by a panel of three experts: an IT professional working in the
government, a professor, and an IT practitioner. The diversity of expertise ensures a comprehensive review of the instrument,
covering different perspectives on blockchain and data security. The IT government professional ensures that the instrument is
practical and applicable to real governmental processes, while the professor contributes academic rigor, ensuring theoretical
soundness. The IT practitioner, on the other hand, provides insights into the feasibility and technical accuracy of implementing
blockchain solutions. This multi-expert validation process increases the credibility of the research findings, as the instrument has
been thoroughly reviewed from various angles.

The self-made instrument was validated using Cronbach's alpha to assess its reliability, yielding a high-reliability score of
0.900, which indicates excellent internal consistency. With a mean score of 3.19 and a standard deviation of 0.360 on a Likert scale,
the instrument demonstrated strong consistency in the responses, making it a reliable tool for measuring perceptions related to the
blockchain-based framework for securing governmental citizen data.

Summary of Findings

The adoption of blockchain technology in various sectors has gained significant attention due to its potential to enhance
transparency, security, and efficiency in processes. According to Xu et al. (2021), the implementation of blockchain can mitigate
risks associated with data manipulation and fraud, particularly in industries such as finance and supply chain management. Their
study highlights that organizations are increasingly recognizing the value of decentralized systems in improving trust among
stakeholders and streamlining operations. Moreover, the authors emphasize that the successful adoption of blockchain requires not
only technological advancements but also a shift in organizational culture and mindset, which can be challenging for traditional
businesses.

Furthermore, the role of regulatory frameworks in the adoption of blockchain technology has been a crucial area of research.
As noted by Luthra and Mangla (2022), effective regulations can facilitate the integration of blockchain by addressing legal
uncertainties and ensuring compliance with existing laws. Their findings suggest that proactive government policies and
collaboration between industry players are essential for fostering an environment conducive to blockchain adoption. The authors
argue that while blockchain offers transformative potential, its success hinges on creating a balanced regulatory landscape that
encourages innovation while protecting users’ rights and interests.
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The table presents the results of a survey assessing the impact of blockchain technology on the transparency of birth

certificate issuance. Each statement reflects specific aspects of transparency, such as real-time access to information, ease of
verification, and the reduction of fraudulent activities. The mean scores indicate a generally positive perception among respondents,
with the average score of 4.57 falling within the "Strongly Agree" range. Notably, the statement regarding clear and traceable audit
trails received the highest mean score of 4.86, suggesting that respondents view blockchain as a robust solution for enhancing
accountability in the issuance process. These findings align with existing literature that emphasizes blockchain's potential to improve
transparency in administrative systems, as it provides immutable records and facilitates easier access to verified information (Swan,
2015; Tapscott & Tapscott, 2016).

The high levels of agreement across the statements highlight the transformative effect of blockchain technology on
stakeholder trust and the overall efficiency of issuing birth certificates. The significant reduction in fraudulent activities, as indicated
by a mean score of 4.57, is particularly noteworthy, reinforcing the assertion that blockchain can serve as a deterrent against fraud
in vital records management (Zheng et al., 2018). The increased trust among stakeholders, with a mean score of 4.71, suggests that
the transparency provided by blockchain fosters greater confidence in the integrity of the issuance process. These findings resonate
with studies that advocate for blockchain's integration in public administration, emphasizing its capacity to enhance trust and
streamline processes through transparency and accountability (Cai et al., 2021; Yermack, 2017).

Table 1 adoption of blockchain technology improved the efficiency of transactions in the issuance of birth certificates in terms of
Increased Transparency Percentage

Increased transparency percentage Mean Interpretation The table
1. The adoption of blockchain technology has 4.29 Agree SUmMmarizes the
provided real-time access to information regarding survey results

the status of birth certificate applications regarding the

2. Blockchain technology allows for easy verification 4.43 Agree verification of

of the authenticity of birth certificates issued authenticity in the

3. The implementation of blockchain has significantly 4.57 Strongly Agree issuance of birth
reduced the incidence of fraudulent birth certificates  through
certificates blockchain

4. The transparency provided by blockchain 4.71 Strongly Agree technology. The

technology has increased trust among stakeholders
involved in the issuance of birth certificates

mean scores indicate
a strong consensus

5. The use of blockchain technology ensures clear and 4.86 Strongly Agree among respondents,
traceable audit trails for all transactions related to with  an  overall

the issuance of birth certificates average of 4.69,
Average 4.57 Strongly Agree categorizing the

findings as "Strongly Agree." The statement with the highest mean score of 5.00 highlights that the process of verifying the
authenticity of birth certificates has become significantly easier and more efficient due to blockchain implementation. This aligns
with literature that emphasizes blockchain's capacity to streamline verification processes by providing an immutable and transparent
ledger, which enhances the overall efficiency of record-keeping systems (Cai et al., 2021; Chen et al., 2023).

Moreover, respondents expressed a high level of confidence in the validity of blockchain-issued birth certificates, with a
mean score of 4.71. This suggests that the adoption of blockchain technology fosters trust in governmental records management.
The noticeable reduction in counterfeit birth certificates, with a mean score of 4.29, further underscores the effectiveness of
blockchain in mitigating fraud in vital records. These findings support the argument that blockchain not only improves the
verification process but also enhances stakeholder confidence in the integrity of public records, as outlined in recent studies (Hassan
et al., 2021; Zhang et al., 2022). Overall, the data reflects the transformative impact of blockchain technology in promoting
authenticity and trust in the issuance of essential documents like birth certificates.

Table 2 adoption of blockchain technology improved the efficiency of transactions in the issuance of birth certificates in terms
Verification of Authenticity
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Verification of Authenticity Mean Interpretation

1. Blockchain technology has enhanced the ability to 4.57 Strongly Agree
verify the authenticity of birth certificates issued by
government authorities

2. Since the adoption of blockchain, there has been a 4.29 Agree
noticeable reduction in the issuance of counterfeit
birth certificates

3. The process of verifying the authenticity of birth 5.00 Strongly Agree

certificates has become easier and more efficient
with the use of blockchain technology
4. I feel more confident in the validity of birth 4.71 Strongly Agree
certificates issued through blockchain technology
compared to traditional methods

5. The adoption of blockchain technology allows for 4.86 Strongly Agree
immediate access to verification of birth certificate
authenticity
Average 4.69 Strongly Agree

The table presents survey results indicating the impact of blockchain technology on reducing fraudulent activities in the
issuance of birth certificates, with an impressive average score of 4.77, categorizing the findings as "Strongly Agree." Notably, the
statements with the highest mean scores of 5.00 emphasize that the transparency of blockchain technology has significantly increased
accountability among officials, resulting in a marked reduction in fraud. Moreover, respondents reported fewer instances of altered
or tampered birth certificates, highlighting blockchain's effectiveness in maintaining the integrity of vital records. This supports
recent findings that assert blockchain's capacity to enhance transparency and accountability in public administration, ultimately
deterring fraudulent behavior (Sharma et al., 2022; Ali et al., 2021).

Furthermore, a mean score of 4.57 indicates that respondents believe the adoption of blockchain technology has
significantly decreased the number of fraudulent claims for birth certificates. The improvement in the identity verification process,
rated with a mean of 4.29, reflects the technology’s role in making it more challenging for individuals to commit fraud when
obtaining such essential documents. These results resonate with contemporary literature, which suggests that the implementation of
blockchain can create a more secure environment for public records, thereby reducing the opportunities for fraudulent activities
(Khan et al., 2023; Gupta & Dey, 2022). Collectively, these findings reinforce the notion that blockchain technology serves as a
powerful tool in combating fraud in vital records management, enhancing the overall trust in government-issued documents.

Table 3 adoption of blockchain technology improved the efficiency of transactions in the issuance of birth certificates in terms of
Reduced Fraudulent Activities

Reduced Fraudulent Activities Mean Interpretation

1. The adoption of blockchain technology has 4.57 Strongly Agree
significantly decreased the number of fraudulent
claims for birth certificates

2. Blockchain technology has improved the identity 4.29 Agree
verification process, making it harder for
individuals to commit fraud when obtaining birth
certificates

3. The transparency of blockchain technology has 5.00 Strongly Agree
increased accountability among officials involved
in the issuance of birth certificates, thereby
reducing fraud

4. Since implementing blockchain, there have been 5.00 Strongly Agree
fewer instances of altered or tampered birth
certificates
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5.  The measures provided by blockchain technology 5.00 Strongly Agree
are effective in preventing fraudulent activities
related to birth certificate issuance
Average 4.77 Strongly Agree

The table illustrates survey results reflecting the impact of blockchain technology on improving stakeholder trust in the
issuance of birth certificates, with an average mean score of 4.69, categorizing the overall sentiment as "Strongly Agree." The
statement with the highest mean score of 5.00 indicates that respondents feel blockchain technology has significantly improved the
perception of fairness in the issuance process among stakeholders. This finding underscores the notion that blockchain enhances
equity in public administration by providing transparent and tamper-proof records. Supporting literature suggests that such
technological advancements foster a culture of trust and fairness, as they allow stakeholders to verify processes and outcomes,
thereby increasing confidence in governmental systems (Bansal & Sharma, 2022; Decker et al., 2021).

Furthermore, the strong agreement (mean score of 4.57) that blockchain adoption has increased confidence in the overall
system for issuing birth certificates emphasizes the technology's role in enhancing the reliability of governmental processes.
Respondents also expressed trust in the accuracy and immutability of blockchain-recorded data, reflected in a mean score of 4.29.
The positive perception of transparency, indicated by a mean score of 4.71, highlights the strengthening of relationships between
government authorities and the public. This aligns with contemporary research suggesting that blockchain can act as a bridge to
rebuild trust in public institutions, which have often faced challenges in maintaining credibility and accountability (Patel et al., 2023;
Khan & Raza, 2021). Overall, these findings reflect the transformative potential of blockchain technology in enhancing stakeholder
trust in vital administrative processes.

Table 4 adoption of blockchain technology improved the efficiency of transactions in the issuance of birth certificates in terms of
Improved Stakeholder Trust

Improved Stakeholder Trust Mean Interpretation

1. The adoption of blockchain technology has 4.57 Strongly Agree
increased my confidence in the overall system for
issuing birth certificates

2. Itrust that the data recorded on the blockchain 4.29 Agree
regarding birth certificates is accurate and
unalterable

3. Blockchain technology has improved the 5.00 Strongly Agree

perception of fairness in the issuance of birth
certificates among stakeholders

4. The transparency provided by blockchain has 4.71 Strongly Agree
strengthened the relationships between government
authorities and the public regarding birth certificate
issuance

5. TIbelieve that the information regarding birth 4.86 Strongly Agree
certificates available on the blockchain is more
reliable than that provided by traditional methods

Average 4.69 Strongly Agree

The table presents survey results highlighting the effectiveness of blockchain technology in strengthening fraud prevention
measures associated with the issuance of birth certificates, with an overall average mean score of 4.63, categorizing the findings as
"Strongly Agree." Respondents indicated a strong belief that the implementation of blockchain has made fraud prevention measures
more effective, as evidenced by a mean score of 4.57. This aligns with literature emphasizing that blockchain's decentralized nature
and immutability enhance security protocols, significantly reducing the risk of fraud in public administration (Gupta & Dey, 2022;
Khan et al., 2021). Furthermore, the statement regarding proactive detection of potential fraudulent activities received a high mean
score of 4.71, underscoring the technology's ability to facilitate early identification of anomalies and enhance the integrity of vital
records.

Moreover, respondents reported a noticeable decline in fraudulent behavior since the adoption of blockchain, with a
consistent mean score of 4.57. This perception reinforces the effectiveness of blockchain as a deterrent against fraudulent claims in
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the issuance of birth certificates. The increased trust in security measures associated with blockchain technology, reflected in a mean
score of 4.71, highlights a significant shift in stakeholder confidence regarding the integrity of birth certificate transactions. Recent
studies corroborate these findings, suggesting that blockchain not only provides robust security frameworks but also fosters a culture
of accountability and trust in public services, thereby minimizing the potential for fraud (Patel et al., 2023; Zafar & Alshammari,
2022). These results underscore the transformative impact of blockchain technology in enhancing fraud prevention measures within
the realm of public administration.

Table 5 adoption of blockchain technology improved the efficiency of transactions in the issuance of birth certificates in terms of
Stronger Fraud Prevention Measures

Stronger Fraud Prevention Measures Mean Interpretation

1. The implementation of blockchain technology has 4.57 Strongly Agree
made the fraud prevention measures in birth
certificate issuance more effective

2. Blockchain technology has introduced enhanced 4.57 Strongly Agree
security protocols that significantly reduce the risk
of fraud in the issuance of birth certificates

3. The use of blockchain allows for proactive 4.71 Strongly Agree
detection of potential fraudulent activities related to
birth certificate issuance

4. Since the adoption of blockchain, there has been a 4.57 Strongly Agree
noticeable decline in fraudulent behavior related to
the issuance of birth certificates

5. T have greater trust in the security measures 4.71 Strongly Agree
implemented through blockchain technology for
preventing fraud in birth certificate transactions

Average 4.63 Strongly Agree

The table presents survey results reflecting respondents' perceptions of data security and privacy in the birth certificate
issuance system, with an overall average mean score of 4.77, categorizing the findings as "Strongly Agree." The high score of 4.86
for the statement regarding the effectiveness of the current system in protecting personal information from unauthorized access
indicates strong confidence among respondents in the system's security measures. This finding aligns with recent literature that
emphasizes the importance of robust security protocols in public administration to safeguard personal data against breaches and
unauthorized access (Khan et al., 2023; Sharma & Sinha, 2022). Moreover, respondents expressed confidence that their data is
securely encrypted during storage and transmission, with a mean score of 4.71, further reinforcing the effectiveness of blockchain
technology in ensuring data integrity and confidentiality.

Furthermore, the respondents showed strong agreement (mean score of 4.86) that the system complies with national data
privacy laws, indicating a high level of trust in the responsible handling of personal information. The perception of sufficient
safeguards to prevent data breaches, with a mean score of 4.57, highlights the belief that the system is equipped to protect against
potential threats. The confidence expressed in the protection against unauthorized access by third parties, also rated at 4.86, reflects
an essential aspect of user trust in any data management system. These findings are consistent with contemporary studies that
highlight the role of blockchain technology in enhancing data security and privacy in public sector applications, ensuring compliance
with legal frameworks and fostering user trust (Patel et al., 2022; Zafar et al., 2023). Overall, the results suggest that blockchain's
implementation in the birth certificate issuance system significantly contributes to improved data security and privacy perceptions
among stakeholders.

Table 6 adoption of blockchain technology improved the efficiency of transactions in the issuance of birth certificates in terms of
Data Security and Privacy

Data Security and Privacy Mean Interpretation
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1. Ibelieve that the current system effectively protects 4.86 Strongly Agree
my personal information from unauthorized access.
2. T am confident that my data is securely encrypted 4.71 Strongly Agree

when stored and transmitted in the birth certificate
issuance system

3. Itrust the system to comply with national data 4.86 Strongly Agree
privacy laws, ensuring my information is handled
responsibly.

4. 1 feel that the system has sufficient safeguards to 4.57 Strongly Agree
prevent data breaches or unauthorized access

5. T am confident that my personal information will 4.86 Strongly Agree
not be misused or accessed by third parties without
my consent

Average 4.77 Strongly Agree

The table summarizes respondents' perceptions regarding system transparency and accountability in the issuance of birth
certificates, with an impressive average mean score of 4.69, categorizing the overall sentiment as "Strongly Agree." The responses
indicate a strong belief that the process for issuing birth certificates is transparent and easy to understand, as reflected in a mean
score of 4.57. This sentiment is supported by recent literature, which emphasizes the critical role of transparency in public
administration for fostering trust among stakeholders (Bansal & Sharma, 2022). Furthermore, respondents expressed confidence that
the system provides clear information about data collection, storage, and usage, further reinforcing the notion that transparency is
key to enhancing user trust and engagement with governmental processes.

In addition, respondents showed high levels of confidence in the system's ability to address errors or issues in their birth
certificates promptly, as indicated by a mean score of 4.71. This assurance reflects the importance of having robust mechanisms in
place for error resolution, which is essential for maintaining stakeholder trust in administrative systems. The trust in the system to
maintain accurate audit trails for every transaction, with a mean score of 4.86, underscores the role of blockchain technology in
promoting accountability through immutable records (Zafar & Alshammari, 2023). Moreover, the belief that there are mechanisms
in place to address and resolve complaints related to data management, with a score of 4.71, further solidifies the confidence in the
system's overall accountability. These findings align with contemporary research, suggesting that implementing transparent and
accountable systems not only enhances trust but also improves user satisfaction in public services (Patel et al., 2022; Khan et al.,
2021). Overall, the results indicate that the integration of blockchain technology in the birth certificate issuance process significantly
contributes to enhanced transparency and accountability.

Table 7 adoption of blockchain technology improved the efficiency of transactions in the issuance of birth certificates in terms of
System Transparency and Accountability

System Transparency and Accountability Mean Interpretation
1. TIbelieve the process for issuing birth certificates is 4.57 Strongly Agree
transparent and easy to understand."
2. I trust that the system provides clear information on 4.57 Strongly Agree
how my data is collected, stored, and used
3. Tam confident that any errors or issues in my birth 4.71 Strongly Agree

certificate can be reported and corrected promptly
through the system

4. I trust the system to maintain accurate audit trails 4.86 Strongly Agree
that ensure accountability for every transaction
related to my birth certificate

5. I feel confident that the system has mechanisms in 4.71 Strongly Agree
place to address and resolve complaints or concerns
regarding data management

Average 4.69 Strongly Agree

The table presents survey results that reflect respondents' perceptions of the efficiency and reliability of the birth certificate

issuance system, with an impressive average mean score of 4.77, indicating strong agreement with the statements presented. A
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particularly noteworthy finding is the mean score of 5.00 for the statement regarding overall satisfaction with the speed and accuracy
of the issuance process, suggesting that respondents are highly content with how quickly and effectively their requests are processed.
This aligns with existing literature that emphasizes the importance of efficiency in public service delivery, as timely processing of
requests can significantly enhance user satisfaction and trust in governmental systems (Gupta & Dey, 2022; Zafar et al., 2023).

In addition, the high scores for reliability—4.57 for the statement regarding the system's reliability and low downtime, and
4.71 for the accuracy of birth certificate information—underscore a strong belief in the robustness of the system. Respondents
expressed confidence that the system can handle large volumes of requests without causing delays, also rated at 4.71, indicating a
perceived capability of the system to maintain performance standards even during peak times. This reliability is crucial for public
confidence, as highlighted in recent studies that argue for the necessity of reliable and efficient public administration systems to
improve service delivery (Khan et al., 2021; Patel et al., 2022). Overall, these results suggest that the adoption of blockchain
technology significantly contributes to the efficiency and reliability of the birth certificate issuance process, thereby enhancing
stakeholder trust and satisfaction.

Table 8 adoption of blockchain technology improved the efficiency of transactions in the issuance of birth certificates in terms of
Efficiency and Reliability

Efficiency and Reliability Mean Interpretation
1. Ibelieve the system for issuing birth certificates 4.86 Strongly Agree
processes requests in a timely and efficient manner
2. T am confident that the system is reliable and does 4.57 Strongly Agree
not experience frequent downtimes or errors
3. I trust that the system provides accurate birth 4.71 Strongly Agree
certificate information without mistakes or
inconsistencies
4. [ feel confident that the system can handle large 4.71 Strongly Agree
volumes of requests without causing delays or
issues
5. I am satisfied with the overall speed and accuracy 5.00 Strongly Agree
of the birth certificate issuance process
Average 4.77 Strongly Agree

Challenges and Opportunities in blockchain-based framework for securing governmental citizen data
Insights from Government Officials and IT Experts:

Government officials and IT experts have expressed positive sentiments regarding the implementation of blockchain
technology for enhancing citizen data security in public administration. One official highlighted the smooth processing of birth
certificate releases at their city hall, stating, "Naging maayos naman ang mga pag-release ng birth certificate sa aming city hall,"
indicating that the integration of blockchain has streamlined operations and improved service delivery. This perspective reflects a
broader trend in which technology enhances efficiency and reduces bottlenecks in public service. Moreover, the adoption of
blockchain has positioned their local civil registry as a leader in responsiveness, with another respondent proudly noting, "Ang
pangalawang respondent naman ay naging top 4 most responsive local civil registrar kami dahil dito." This statement underscores
the role of blockchain in not only improving internal processes but also in fostering a reputation for excellence in service among
local registries.

Concerns Regarding Implementation:

Despite the positive feedback, there are concerns regarding the implementation of blockchain technology. Some government
officials and IT experts are wary of the initial costs associated with adopting this new technology, including the need for training
personnel and upgrading existing infrastructure. They worry that these challenges might hinder the seamless integration of
blockchain solutions. Moreover, there are apprehensions about the potential complexity of managing a blockchain system,
particularly for staff who may not be well-versed in digital technologies. The balance between leveraging the benefits of blockchain
for data security and ensuring that all personnel can efficiently navigate the system is crucial for its successful implementation.
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Overall, while the insights shared highlight the promise of blockchain technology in enhancing citizen data security, addressing
concerns related to implementation and training remains essential for maximizing its impact in public administration.

Recommendations

1. Invest in comprehensive training programs for all personnel involved in the issuance of birth certificates. This will
ensure that staff are not only familiar with blockchain technology but also proficient in its application. Ongoing
workshops and refresher courses should be scheduled to keep everyone updated on technological advancements and
best practices.

2. Before implementing the blockchain system, carry out a detailed assessment of current workflows, challenges, and user
experiences. This will help identify specific pain points and inform the design of the blockchain solution, ensuring that it effectively
addresses existing issues while enhancing efficiency and security.

3. Actively involve stakeholders, including local government officials, IT experts, and community representatives,
throughout the planning and implementation process. Regular communication and feedback mechanisms can help build trust and
support for the initiative, as well as provide valuable insights for refinement.

4. Establish clear key performance indicators (KPIs) to measure the success of the blockchain implementation. Regular
evaluations should be conducted to assess system performance, user satisfaction, and compliance with legal requirements. This
framework will facilitate continuous improvement and adaptation of the system based on real-world feedback.

6. Collaborate with legal experts to develop robust policies and procedures that ensure compliance with national data privacy
laws. Regular audits should be scheduled to verify adherence to these standards and to identify any vulnerabilities in data
ecurity, thereby safeguarding citizens' personal information effectively.

Conclusions

1. The adoption of blockchain technology in the issuance of birth certificates significantly improves transparency and security.

2. Effective implementation of blockchain technology relies heavily on well-trained staff. The study underscores the
importance of continuous capacity building to ensure that personnel are equipped with the knowledge and skills to manage
blockchain systems efficiently and securely.

3. Engaging stakeholders, including local officials, IT experts, and citizens, throughout the planning and implementation
process is essential. The study’s findings show that early and consistent engagement builds trust and fosters greater
acceptance of the new technology.

4. The study highlights the necessity of a robust evaluation framework with clear KPIs to measure the system’s performance
over time.

5. As blockchain technology handles sensitive citizen data, it is critical to comply with national data privacy laws.
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