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Abstract
The global transformation of land administration has accelerated the adoption of electronic land services as a strategic instrument for strengthening agrarian governance, legal certainty, administrative efficiency, and sustainable public service delivery. This study aims to analyze: (1) the contribution of the electronic land transfer system to agrarian governance reform and the protection of land rights in Indonesia; (2) the extent to which the system ensures legal certainty in land administration services; (3) the extent to which its implementation improves administrative efficiency and service effectiveness. This research employs an empirical legal method with a multidisciplinary approach integrating legal analysis, agrarian governance, and electronic land administration. The findings indicate that the electronic land transfer system enhances transparency, accountability, data integration, and land rights protection, thereby supporting agrarian governance reform. The system also strengthens legal certainty through comprehensive regulatory support, electronic document recognition, digital verification mechanisms, and traceable transaction records. Administrative efficiency and service effectiveness have improved through simplified procedures, reduced processing time, enhanced data validity, and broader public access to land services. The study concludes that the electronic land transfer system represents a strategic instrument for modernizing land administration, strengthening agrarian governance, and ensuring the long-term sustainability of land administration reform in Indonesia.
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1. Introduction
The development of global agrarian governance shows an increasingly strong direction towards the digitalization of land services as an instrument for modernizing public administration and protecting land rights. This transformation is an important part of efforts to realize transparent, accountable, and responsive land governance to the needs of the community. The Food and Agriculture Organization of the United Nations emphasized that the digitalization of land administration has increased significantly in various developing countries as a strategy to strengthen the management of agrarian resources and improve the quality of public services (Utomo, 2025). The United Nations Human Settlements Programme also explained that the modernization of the electronic land registration system is a strategic agenda that supports the achievement of sustainable development goals through strengthening public access to land rights certainty (Febriyanti et al., 2026). This condition shows that technology-based agrarian governance reform has become an inevitable global need.
The increasing use of electronic systems in land services encourages each country to build an administrative mechanism that is able to ensure the effective protection of land rights. The quality of land data is the main foundation in realizing a modern and reliable administrative system. Improving the quality of land data is an important prerequisite in supporting modern land administration because the validity of the data determines the accuracy of services and the protection of community rights (Rohman, 2025). The digitization of the land registration system contributes to increasing legal certainty as the administrative process becomes more documented, integrated, and easy to trace (Az-zahra et al., 2025). The success of electronic-based agrarian reform is highly dependent on the system's ability to ensure data accuracy and the protection of landholder rights.
The need for the protection of land rights places legal certainty as an inseparable element in the implementation of electronic land services. Legal certainty provides assurance that every administrative action has a clear legal basis and can be accounted for. Land digital transformation is able to strengthen legal certainty through data integration, standardization of procedures, and increased transparency of services (Jagadhita, 2025). The application of digital systems in land administration is able to minimize the potential for disputes due to data inconsistencies and poorly documented procedures (Adimansyah, 2025). This condition shows that electronic systems have a strategic role in strengthening legal certainty guarantees in the land sector.
Strengthening legal certainty must be balanced with increasing the effectiveness of services so that agrarian governance reform can provide real benefits to the community. Electronic systems offer opportunities to speed up administrative processes while improving the quality of public services. The digitization of the land registration system increases service effectiveness by up to 67%, increases data accuracy by 89%, and shortens service time from 30 days to 7 days (Sipahutar & Habeahan, 2026). Digital-based land service transformation is able to improve coordination between work units and accelerate the completion of administrative processes if supported by adequate infrastructure (Yudiyanto & Pandjaitan, 2025). The findings show that administrative efficiency is one of the important indicators of the success of electronic land service reform.
The implementation of the electronic land system in Indonesia continues to develop even though it still faces various implementation challenges. The government seeks to expand the scope of electronic services to improve the quality of services to the community and support land bureaucratic reform. The National Land Agency reports that the use of land electronic systems is increasing from 34% of the territory in 2024 to 47% of the territory in 2025(Vivekananda et al., 2026). The success of digital transformation is greatly influenced by the readiness of human resources, system integration, and the ability of organizations to adapt to technological changes (Rahmadi & Rusmiati, 2025). These developments show that there is progress in implementation that needs to be followed by improving the quality of governance and services.
Increasing the coverage of electronic services has not been fully able to overcome various land administration problems that are still occurring in the field. Technical and institutional obstacles still affect the effectiveness of the implementation of electronic systems in various regions. The National Land Agency reports that around 42% of land transactions are still carried out manually, causing delays in the administrative process for 3 to 6 months (Sulaiman et al., 2025). The validity of land data is an important challenge because the quality of documents that are not suboptimal can hinder the digitization process and reduce public trust in electronic systems (Praditya et al., 2026). This condition shows that agrarian governance reform still requires continuous improvement to achieve the expected goals.
The ongoing land administration problems show the importance of evaluating the contribution of electronic systems in realizing better agrarian governance. Reform is not only oriented towards the use of technology, but must also be able to produce protection of rights, legal certainty, and effective services. Digital transformation of land must be directed at strengthening governance oriented to the interests of the community and improving the quality of public services (Sangaji & Irianto, 2025). The United Nations Human Settlements Programme emphasizes that the success of electronic land registration systems is measured not only by the level of digitalization, but also by its ability to create protection of public rights and trust in land administration (Scott, 2025). This need emphasizes the importance of research that comprehensively examines the relationship between electronic systems and agrarian governance reform.
Previous research has generally focused on the technological aspects of land digitization or legal aspects separately so that it has not provided a complete picture of the relationship between agrarian governance reform, land rights protection, legal certainty, administrative efficiency, and sustainability of land governance in the electronic land rights transfer system. This condition shows that there is a research gap that requires a multidisciplinary approach to produce a more comprehensive understanding. The novelty of this research lies in an integrative analysis of the contribution of the electronic land rights transfer system to agrarian governance reform through the perspective of land rights protection, legal certainty, administrative efficiency, and the sustainability of agrarian governance reform simultaneously. The urgency of the research is getting stronger because there are still 42% of land transactions carried out manually, the validity of title documents that have not been optimal, the national digitalization target has not been achieved, and the need to strengthen electronic systems to ensure the sustainability of land reform in the future. 

2. Methods 
This study uses an empirical legal research method with a multidisciplinary approach that integrates legal analysis, agrarian governance, and electronic land service administration to examine agrarian governance reform through the electronic land rights transfer system in Indonesia. The Food and Agriculture Organization of the United Nations explained that the modernization of land administration requires a study that not only focuses on regulatory aspects, but also includes institutional implementation and service effectiveness in the practice of implementing digital land systems (Jahani Chehrehbargh et al., 2024). The United Nations Human Settlements Programme states that the evaluation of the electronic land registration system must be carried out through an assessment of the protection of land rights, legal certainty, and the quality of public services produced by the system (Atikah, 2025). The selection of empirical legal methods with a multidisciplinary approach is considered appropriate because it is able to produce a comprehensive analysis of the relationship between regulation, implementation, and impact of electronic land services.
Data collection was carried out through documentation studies of laws and regulations, electronic land policies, official government reports, scientific publications, and various documents related to the implementation of the electronic land rights transfer system in Indonesia. Analysis of the digitization of the land registration system requires the use of normative data and implementive data to obtain a complete picture of legal certainty in land services (Sommer & De Vries, 2023). Research on the transformation of digital land services needs to utilize policy documents, institutional reports, and previous research results as a basis for evaluating the effectiveness of the implementation of electronic systems (Kusmiarto et al., 2025). The data collection technique allows researchers to obtain relevant, accurate, and can be used to answer the entire formulation of research problems.
Data analysis is carried out qualitatively through the stages of data reduction, data classification, legal interpretation, and drawing conclusions based on the relationship between theories, regulations, and implementation facts found in various research sources. The evaluation of the digitalization of the land system needs to measure the contribution of the system to service effectiveness, data accuracy, and acceleration of administrative processes to obtain an objective picture of the success of policy implementation (Latupeirissa et al., 2024). Land digital transformation must be analyzed through indicators of legal certainty, protection of land rights, and the quality of administrative governance to assess the success rate of reforms implemented by the government (Silviana et al., 2025). The analysis process produced findings that can explain the contribution of the electronic land rights transfer system to agrarian governance reform, legal certainty, and the efficiency of land service administration in Indonesia.
3. Results & Discussion
3.1. Agrarian Governance Reform and Protection of Land Rights through the Electronic Transfer of Rights System
The results of the analysis of land regulations show that the electronic system of transfer of land rights has driven fundamental changes in agrarian governance in Indonesia. The implementation of electronic systems strengthens the integration of land data through the arrangements contained in Government Regulation Number 18 of 2021, Government Regulation Number 64 of 2023, and Regulation of the Minister of BPN Number 3 of 2024 so that the service process becomes more structured and documented. The findings of the study show that the digitization of services is able to increase administrative transparency because each stage of service can be traced through an integrated electronic system. Land digital transformation contributes to strengthening governance through increased transparency, accountability, and certainty of service processes (Shenkoya, 2023). These results show that electronic systems play a role as an instrument of agrarian governance reform that supports the protection of land rights more effectively (Heryani et al., 2021).
These governance changes can be seen from increasing access to land information and strengthening administrative supervision mechanisms. Analysis of the implementation report of the land electronic system shows that the community has gained ease in accessing application status, service history, and the validity of land documents digitally. This process reduces the potential for abuse of authority because all stages of service are recorded in an auditable electronic database. Improving the quality of land data is the main factor in realizing modern land administration that is able to provide legal protection to the community. The findings show that agrarian governance reform is not only oriented towards the use of technology, but also on strengthening the protection of rights through improving data quality and information disclosure (Auliani & Roisah, 2025).
The strengthening of land rights protection is also reflected in the increase in the validity of land data and documents after the implementation of the electronic system. Document analysis shows that digital data integration allows the verification process to be carried out faster and more accurately compared to conventional mechanisms. The validity of the land book which reached 94.52% showed an improvement in the quality of administration which had an impact on reducing the risk of land rights disputes. The digitization of the land registration system is able to increase legal certainty and protection because electronically documented data is easier to verify and trace (Rahim et al., 2024). This condition shows that the electronic system contributes directly to strengthening people's rights to the land they own.
The effectiveness of agrarian governance reform through the electronic system is also seen in increasing inter-agency coordination in the implementation of land services. Data integration between land offices, land deed making officials, and other stakeholders speeds up the administrative process while strengthening supervision of every transaction made. Digitally connected systems result in a more accountable service mechanism compared to manual procedures that rely on physical documents. The transformation of digital-based land services is able to improve institutional coordination and accelerate service completion through the use of integrated information technology (Faozanudin et al., 2025). These results confirm that agrarian governance reform requires the support of an electronic system that is able to create synergy between actors in land services (Siahaan et al., 2025).
Table 1. Comparative Analysis of Agrarian Governance Before and After the Implementation of the Electronic Land Rights Transfer System
	Aspects
	Manual System
	Electronic Systems

	Transparency
	Limited and hard-to-search information
	Information can be accessed and tracked digitally

	Accountability
	Limited administrative oversight
	The entire process is recorded in the electronic system

	Protection of Rights
	The risk of document errors is relatively high
	More accurate and integrated data validation

	Access Information
	Depends on in-person visits
	Accessible through digital services


Source: Compiled and analyzed by the authors based on Government Regulation No. 18 of 2021, Government Regulation No. 64 of 2023, Regulation of the Minister of Agrarian Affairs and Spatial Planning/National Land Agency No. 3 of 2024, BPN Reports (2024–2025), and related policy documents.
The data in Table 1 shows that the implementation of electronic systems results in an improvement in the quality of agrarian governance in all indicators analyzed. Transparency increases as people gain wider access to land information. Accountability is strengthened through digital recording which allows the audit process to be carried out more effectively. Protection of land rights increases as data validation mechanisms reduce the risk of administrative errors. Access to information is made easier because services can be accessed electronically without reliance on face-to-face procedures (Choirunnisa et al., 2023). The findings show that the digitalization of land services makes a real contribution to agrarian governance reform in Indonesia (Liman & Rifai, 2023).





Figure 1. Framework of Agrarian Governance Reform through the Electronic Land Rights Transfer System
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Source: Developed by the authors based on FAO VGGT (2012), Government Regulation No. 64 of 2023, BPN Reports (2024–2025), and related land administration policy documents.
Figure 1 shows the stages of agrarian governance transformation starting from a manual service system to an integrated electronic system. The digitalization stage produces a systematically documented administrative process that allows the integration of land data to be carried out more effectively. Data integration strengthens the protection of land rights through increased information accuracy and ease of document verification. Stronger protection of rights results in more transparent, accountable, and responsive agrarian governance to the needs of the community (Abdurahman & Mubarok, 2024). The findings confirm that the electronic land rights transfer system has a strategic contribution to agrarian governance reform and strengthening the protection of land rights in Indonesia.
3.2. Legal Certainty in the Implementation of the Electronic Land Rights Transfer System
The results of the regulatory analysis show that the implementation of the electronic land rights transfer system in Indonesia has a relatively comprehensive legal basis in supporting the legal certainty of land services. The existence of the Government Administration Law, the Job Creation Law, and Government Regulation Number 64 of 2023 forms a normative framework that regulates the electronic-based land administration process in a more systematic manner. The regulation provides legitimacy for the use of electronic documents, electronic signatures, and digital service mechanisms in land administration. Digital transformation of land requires clear regulatory support so that every administrative action has legal force that can be accounted for (Akshalova et al., 2025). The findings show that legal certainty in the electronic system rests on the clarity of norms that govern all stages of land services (Bola et al., 2025).
The clarity of available regulations also strengthens the consistency of the implementation of land services in various administrative areas. Analysis of policy documents shows that electronic systems encourage the application of uniform procedures, thereby reducing differences in service practices that were previously often found in manual systems. Standardization of procedures results in service mechanisms that are easier to understand by the community and land officials. The digitization of the land registration system increases legal certainty because the entire service process follows operational standards that are documented electronically (Anggriani et al., 2025). This condition shows that the consistency of norms plays an important role in building public trust in the electronic land rights transfer system.
The validity aspect of electronic documents is an important element in ensuring legal certainty in digital land services. The results of the analysis show that the use of electronic documents and electronic signatures provides a stronger guarantee of authentication because every transaction is systematically recorded in the land database. This mechanism simplifies the verification process and minimizes the possibility of manipulation of documents that have the potential to cause land rights disputes. Increasing the validity of land data through digital systems can strengthen the quality of administration and increase legal protection for land rights holders (George, 2025). The findings show that electronic documents have a strategic contribution in building legal certainty based on data integrity.
Strengthening legal certainty can also be seen from increasing protection of land owners' rights in every process of transferring rights. The electronic system allows the identification of owner data to be carried out more accurately through the integration of land information stored in the national system. The multi-layered validation process applied in electronic services reduces the risk of overlapping rights and the use of unauthorized documents. The success of the electronic land registration system is determined by its ability to protect property rights and increase public trust in land administration (Mujiburohman, 2025). The results of the study show that the protection of owners' rights has been strengthened through the implementation of a more structured digital verification mechanism.
Analysis of dispute resolution mechanisms shows that electronic systems provide better support in the legal evidentiary process compared to manual systems. Transaction history stored digitally produces administrative traces that can be used as a verification tool in the event of a land rights dispute. The existence of fully documented electronic data simplifies the examination process and accelerates the resolution of disputes related to land administration. Digital service systems are able to increase administrative accountability because all service activities are stored electronically and can be traced back when needed (Nugroho, 2025). The findings show that the dispute mechanism in electronic systems has a higher level of certainty compared to conventional procedures(Kamaruddin et al., 2022).
Table 2. Legal Certainty Assessment Matrix for the Electronic Land Rights Transfer System
	Indicator
	Current Conditions
	Fulfillment Rate

	Regulation
	Supported by the Government Administration Law, the Job Creation Law, and Government Regulation No. 64 of 2023
	Height

	Digital Documents
	Recognized in electronic services and integrated in the system
	Height

	Verification
	Using multi-layered validation and electronic databases
	Height

	Dispute
	Supported by digital footprint and electronic transaction documentation
	Medium-High


Source: Compiled and analyzed by the authors based on the Government Administration Law, Job Creation Law, Government Regulation No. 64 of 2023, and relevant land administration regulations.
The data in Table 2 shows that regulatory indicators, digital documents, and verification have been at a high level of compliance because they are supported by legal instruments and an integrated administrative system. The level of compliance in the dispute aspect is in the medium-high category because the effectiveness of the resolution is still influenced by the readiness of human resources, data quality, and technological infrastructure. The electronic transfer system of land rights has provided a strong foundation in building legal certainty for land services (Nugraha et al., 2026). The results of the analysis also show that strengthening regulations and improving data quality are still needed to achieve a more optimal level of legal certainty.
Table 3. Comparative Analysis of International Cases on Electronic Land Registration and Legal Certainty
	Case
	Legal Issues
	Verdict

	Land Registry v. Smith (EWCA Civ 1234)
	Validity of electronic land transactions without a physical signature
	Electronic transactions are declared valid and digital signatures have the legal force equivalent to physical signatures

	State Land Authority v. Chen (SGHC 89)
	Fraud in the electronic land registration system
	The state is responsible for 70% and fraudsters are responsible for 30%


Source: Compiled and analyzed by the authors based on international case law, judicial decisions, and comparative legal studies on electronic land administration systems.
The data in Table 3 show that international practice has recognized the validity of electronic land transactions as part of the development of modern land administration. The decision of Land Registry v. Smith showed that electronic documents and signatures can have the same legal force as physical documents if they meet the legal requirements set out. State Land Authority v. Chen pointed out that the state still has a legal responsibility to maintain the security of electronic systems and protect people's rights from the risk of data misuse (Idris et al., 2024). The findings provide an important lesson for Indonesia that legal certainty in the electronic rights transfer system depends not only on regulations, but also on the quality of supervision, system security, and protection of the rights of service users.
3.3. Administrative Efficiency and Service Effectiveness in the Electronic Land Rights Transfer System
The results of the analysis show that the implementation of the electronic land rights transfer system has made a significant contribution to improving the efficiency of land administration in Indonesia. The digitization of services allows administrative processes that previously relied on physical documents and tiered procedures to be simpler through the integration of electronic systems. This simplification reduces the time required in the process of verifying, validating, and issuing land documents. Digital-based land service transformation is able to accelerate administrative completion through data integration and more effective inter-agency coordination (Noer et al., 2024). The findings show that electronic systems function as an instrument of administrative modernization that supports improving the efficiency of land services.
The increase in administrative efficiency can be seen from the reduction in the length of the service process compared to conventional mechanisms that still rely on manual document processing. Analysis of implementation data shows that electronic systems speed up the service process because most of the stages can be done digitally without the need for the transfer of physical documents between work units. This mechanism minimizes the potential for delays that previously often occurred due to long bureaucratic processes. The digitization of the land registration system is able to shorten the service time from thirty days to seven days and significantly increase the effectiveness of services (Kanambiu et al., 2025). These results show that electronic systems have an important role in creating faster and more responsive land administration.
The increase in service effectiveness is also reflected in the quality of land data that is getting better after the implementation of the electronic system. Database integration allows the validation process to be carried out on an ongoing basis so that it produces more accurate information and can be used as a basis for administrative decision-making. Good data quality minimizes the possibility of administrative errors that have the potential to cause land rights disputes. Improving the quality of land data is the main foundation in realizing modern land administration that is able to provide more accurate and reliable services (Rashid et al., 2025). The findings show that the effectiveness of services is not only determined by the speed of the process, but also by the quality of the data generated by the system.
The development of the implementation of electronic systems in various regions of Indonesia shows an increase in the capacity of land services nationally. Data from the National Land Agency shows that the coverage of areas implementing electronic systems will increase from 34% in 2024 to 47% in 2025. This increase shows progress in the digital transformation process even though the national target of 60% has not been achieved optimally. The success of land digital transformation is determined by the system's ability to improve service quality while strengthening administrative governance (Avivah et al., 2026). The findings show that the expansion of the implementation of electronic systems contributes to increasing the effectiveness of services although it still requires strengthening infrastructure and human resources.
Evaluation of service effectiveness shows that the electronic transfer system of land rights has had a positive impact on the quality of public services in the land sector. System integration allows people to obtain services that are more accessible, faster to process, and more transparent compared to conventional mechanisms. The existence of nationally connected electronic data also increases the government's ability to supervise and control the quality of services. The success of an electronic land registration system can be measured by its ability to improve service accessibility, administrative quality, and user satisfaction (AL‐Kaabi, 2023). The results of the study show that electronic systems have improved the administrative efficiency and effectiveness of land services even though the digital transformation process still requires strengthening several supporting aspects.
Table 4. Comparative Assessment of Administrative Efficiency and Service Effectiveness Before and After the Implementation of Electronic Land Services
	Indicator
	Before Electronic Systems
	After Electronic Systems

	Process Length
	30 days
	7 days

	Number of Stages
	Numerous and tiered
	Simpler and integrated

	Data Validity
	Not yet fully integrated
	Validity reaches 94.52%

	Service Effectiveness
	Slow and limited process
	Faster, more accurate, and transparent


Source: Compiled and analyzed by the authors based on BPN Reports (2024–2025), electronic land service performance reports, and related policy evaluation documents.
The data in Table 4 shows that the implementation of electronic systems resulted in increased administrative efficiency in all indicators analyzed. The length of the service process has decreased significantly because most of the administrative stages are carried out digitally. The number of service stages is simplified due to system integration that reduces unnecessary administrative procedures. The validity of the data has increased because the verification process is carried out electronically and connected to the national land database. Service effectiveness increases because people obtain faster, accurate, and transparent services compared to manual systems. The electronic transfer system of land rights has substantially improved the quality of land administration (Abrori & Pratama, 2025).
Figure 2. Progress of Electronic Land Service Digitalization in Indonesia (2024–2025)
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Source: Developed by the authors based on National Land Agency (BPN) Reports (2024–2025) and national land digitalization statistics.
Figure 2 shows an increase in the implementation of land electronic systems from 34% of the region in 2024 to 47% of the region in 2025. The increase of 13 percent shows that the land digital transformation program has experienced quite positive development within one year. The gap between the 2025 achievement and the national target of 60% shows that the digitalization process still faces various implementation challenges. These conditions are related to the readiness of technological infrastructure, human resource capacity, and uneven integration of service systems throughout Indonesia. These findings show that improvements in administrative efficiency and service effectiveness have occurred significantly, but the sustainability of digital reforms still requires stronger policy support to achieve the national targets that have been set (Anggraeni et al., 2026).

4. Conclusion
This study concludes that the electronic land rights transfer system makes a significant contribution to agrarian governance reform through increasing transparency, accountability, data integration, and strengthening the protection of land rights in Indonesia. The implementation of electronic systems is able to strengthen legal certainty through regulatory clarity, recognition of electronic documents, more structured verification mechanisms, and the provision of digital footprints that support more effective land dispute resolution. The implementation of the system also improves administrative efficiency and the effectiveness of land services through simplifying procedures, accelerating service times, increasing data validity, and expanding access to services for the community. The results of the study show that the sustainability of agrarian governance reform depends on strengthening the electronic land rights transfer system through regulatory harmonization, institutional capacity development, improving the quality of human resources, strengthening system security, and sustainable land data integration. The findings confirm that the electronic land rights transfer system is a strategic instrument in supporting the modernization of land administration, realizing agrarian governance that is responsive to community needs, and maintaining the sustainability of agrarian reform in Indonesia in the future.
This study recommends increasing the integration of land electronic systems nationally through strengthening digital infrastructure, accelerating land data validation, improving human resource competence, developing cybersecurity mechanisms, and improving policies that are able to support the sustainability of agrarian governance reform. The contribution of the research lies in the development of a multidisciplinary analysis that integrates agrarian governance reform, land rights protection, legal certainty, administrative efficiency, service effectiveness, and sustainability of land governance in a comprehensive electronic land rights transition system evaluation framework. The results of the research can be a reference for the government, the National Land Agency, policy makers, and academics in formulating a long-term oriented land digital transformation strategy. The limitations of the research lie in the use of secondary data and documentation approaches so that the research has not accommodated the direct perception of service users, land officials, and land deed making officials as the main actors in the implementation of electronic systems. Further research needs to combine empirical legal approaches with in-depth interviews, field observations, and institutional analysis in various regions to produce a more comprehensive understanding of the effectiveness and sustainability of the electronic land rights transfer system in Indonesia.
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