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 This article is based on an empirical legal study conducted in 2026 on 

compensation for the construction of the Jogja-Bawen Toll Road in 

Kapanewon Seyegan, Sleman Regency, Special Region of Yogyakarta. 

The process of land acquisition for toll road construction often gives 

rise to issues related to compensation. Article 76(1) of Government 

Regulation No. 39 of 2023 stipulates that compensation may be 

provided in the form of cash, replacement land, resettlement, share 

ownership or other forms agreed upon by both parties. This article 

provides options for compensation in land acquisition. The issue at 

hand is how Article 76(1) of the Government Regulation is applied to 

former landowners. This study is an empirical legal study. In the 

construction of Section 1 of the Yogyakarta–Bawen Toll Road, The 

government unilaterally determined that compensation would take the 

form of monetary payment. The provision of compensation for the 

construction of the toll road does not uphold the principles of justice, 

agreement, welfare, sustainability, and humanity as stipulated in Law 

No. 2 of 2012 on Land Acquisition for Development in the Public 

Interest. It is recommended that, in determining compensation for land 

acquisition, the Government take into account and implement the 

provisions of Article 76(1) of Government Regulation No. 39 of 2023 

and uphold the principles set forth in Law No. 2 of 2012 on Land 

Acquisition for Development in the Public Interest. 
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1. INTRODUCTION  

Article 33, paragraph (3) of the 1945 

Constitution stipulates that the land, water, 

and natural resources contained therein are 

controlled by the State and shall be utilized for 

the greatest possible prosperity of the people. 

Based on Article 33, paragraph (3) of the 1945 

Constitution, Law No. 5 of 1960 concerning 

Basic Agrarian Principles (UUPA) was 

enacted. 

Article 2, paragraph (2) of the UUPA 

stipulates that the State’s Right of Control 

grants the State the authority to: 

a. Regulate and manage the 

allocation, use, supply, and 
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conservation of land, water, and 

outer space; 

b. determine and regulate legal 

relationships among individuals 

with respect to land, water, and 

airspace; 

c. determine and regulate legal 

relationships between 

individuals and legal acts 

concerning land, water, and 

airspace. 
 

In accordance with Article 2, 

paragraph (2), subparagraph (a) of Law No. 5 

of 1960, Article 18 of the Basic Agrarian Law 

(UUPA) stipulates that “For the public 

interest, including the interests of the nation 

and the state as well as the common interests 

of the people, land rights may be revoked by 

providing fair compensation and in 

accordance with the procedures prescribed by 

law.”  Pursuant to Article 18 of the Basic 

Agrarian Law (UUPA), Law No. 20 of 1961 on 

the Revocation of Rights to Land and Objects 

Thereon was enacted. Pursuant to Article 10 

of Law No. 20 of 1961 on the Revocation of 

Rights to Land and Objects Thereon, it is 

stipulated that: “If, in the settlement described 

above, an agreement for sale, purchase, or 

exchange is reached, then that method of 

settlement shall be pursued, even if a decision 

revoking the rights has already been issued”. 

Subsequently, Minister of Home Affairs 

Regulation No. 15 of 1975 on Provisions 

Concerning Procedures for Land Acquisition 

was issued (Soedharyo Soimin, 2008). This 

Ministerial Regulation was replaced by 

Presidential Decree No. 55 of 1993 on Land 

Acquisition for Development Projects in the 

Public Interest. That Presidential Decree was 

replaced by Presidential Regulation No. 36 of 

2005 on Land Acquisition for Development 

Projects in the Public Interest, which was 

subsequently supplemented by Presidential 

Regulation No. 65 of 2006. 

That Presidential Decree was 

subsequently replaced by Law No. 2 of 2012 

on Land Acquisition for Development in the 

Public Interest. Among other things, this law 

sets forth the principles and stages of land 

acquisition for the implementation of 

development projects in the public interest.To 

support the implementation of No. 2 of 2012, 

several regulations were issued and 

subsequently amended; consequently, the 

currently applicable implementing 

regulations are Government Regulation No. 

19 of 2021 on the Implementation of Land 

Acquisition for Development in the Public 

Interest and Government Regulation No. 39 of 

2023 Amending Government Regulation No. 

19 of 2021 on the Implementation of Land 

Acquisition for Development in the Public 

Interest. This Government Regulation 

represents a reform that not only aligns with 

the need to accelerate national development 

but also upholds the principles of fairness, 

transparency, and the protection of the rights 

of affected communities. 

As a developing country, Indonesia 

needs infrastructure development to improve 

the welfare of its people. Every development 

project undertaken by the government 

naturally requires land on which to carry out 

these activities (Kosmas Bakat Subaga, 2021).  

When determining the amount of 

compensation, landowners invited to attend 

the consultation must engage in a dialogue 

regarding the compensation amount assessed 

by the Appraisal Team; landowners should 

not merely listen and then be immediately 

presented with the compensation amount that 

has been set in accordance with established 

regulations (Kosmas Bakat Subaga, 2021).   

Central Java Province is currently 

constructing the 75.12-km Jogja-Bawen Toll 

Road. Construction of the Jogja-Bawen Toll 

Road will begin in March 2026 and is divided 

into six sections. This study was conducted on 

Section I of the Jogja-Bawen Toll Road 

construction project in Kapanewon Seyegan 

because several former landowners have 

raised questions regarding compensation. 

 

Research Question 

The research question in this study is 

how Article 76(1) of Government Regulation 

No. 39 of 2023 is applied to former 

landowners in the construction of the 

Yogyakarta-Bawen toll road. 
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2. LITERATURE REVIEW  

The construction of a toll road is one 

form of land acquisition for public works 

projects. The elements of land acquisition 

include the process of securing land, the 

provision of fair and just compensation, and 

the parties entitled to compensation (Urip 

Santoso, 2026). The research by Sri Hadjati et 

al. on the forms of compensation in land 

acquisition for toll road construction is an 

important topic to examine. The book titled 

“Indonesian Land Law Policy” states that 

compensation is required in land acquisition. 

As mentioned above, forms of compensation 

may include monetary compensation, 

replacement land, resettlement, a 

combination of two or more of the 

aforementioned forms, and other mutually 

agreed-upon forms.The amount of 

compensation is determined by an appraiser 

appointed by the land agency. The land 

agency announces the appraiser who has been 

appointed to conduct the appraisal of the land 

acquisition subject. The appointed appraiser 

is responsible for the appraisal that has been 

conducted.  

The parameters for fair compensation 

are based on the assessed value of land and 

buildings (NJOP), market prices for land, an 

agreement between the relevant agency and 

the entitled party, or an appraisal by a land 

appraiser (Urip Santoso, 2026).  

The appraiser assesses the amount of 

compensation on a plot-by-plot basis, 

covering the land, the airspace above and the 

subsurface, buildings, crops, objects related to 

the land, and/or other quantifiable losses. 

Given that compensation is not always in the 

form of money, it is advisable that during the 

consultation process, those affected by the 

land acquisition project be given the 

opportunity to choose and agree upon the 

various forms of compensation offered (Sri 

Hajati dkk, 2022). Losses in land acquisition 

indicate that landowners have already 

suffered losses before their land is taken. In 

this case, the former landowners are victims, 

even though there need not be any victims in 

land acquisition. Therefore, the term 

compensation for losses should be replaced 

with “compensation (Maria Hutapea, 2019).  

A study by Gallantry, T., Hidayat, Y., 

& Wasitaatmadja, F.F., titled “The 

Application of the Principle of Justice in Land 

Acquisition for Public Interest Under 

National Land Law and Islamic Law,” 

concludes two things: first, that implementing 

regulations must be established immediately 

to align with the regulatory changes set forth 

in Law No. 11 of 2020 on Job Creation and 

Government Regulation No. 19 of 2021 

regarding the Implementation of Land 

Acquisition for Public Interest; second, that 

the implementation of land acquisition for 

public interest needs to be strengthened in the 

planning and execution stages, as well as in 

the determination of compensation, so that 

the principle of fairness can be achieved 

(Gallantry, T., Hidayat, Y., & Wasitaatmadja, 

F.F., 2021).  

A study by Sudana et al. titled “The 

Principle of Justice in Land Acquisition for 

Development in the Public Interest” 

concludes that in land acquisition for the 

public interest, the principle of justice must 

provide adequate safeguards. Thus, such land 

acquisition for the public interest must be fair 

from the time of the land acquisition process 

through to the conclusion of the Land 

acquisition embodies this principle through 

the provision of compensation and a better 

quality of life following compensation ( 

Sudana, E. H., Gozali, D. S., & Yusran, A. 

2022).  

A study by Claudius Mario Prasetyo 

titled “Implementation of Compensation for 

Freehold Land in the Construction of Section 

1 of the Kediri-Tulungagung Toll Road” 

found that the determination of compensation 

amounts by the appraisal team for the land 

and any above-ground or underground 

structures was based solely on the guidance 

provided by the land acquisition team, as the 

compensation amounts had already been 

assessed.Landowners were not consulted 

regarding the amount of compensation for 

their land. The applicable provisions have 

already been established. Everyone must 

comply with the regulations and the 

established guidelines regarding the amount 
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of compensation (Claudius Mario Prasetyo, 

2023). 

 

3. METHODS  

3.1 Type of Research 

This study is an empirical legal study. 

An empirical legal study is a legal study that 

examines the law as it actually exists; in other 

words, it investigates how the law functions 

in society (Muhamin, 2020). This empirical 

legal study focuses on the social facts related 

to the implementation of Article 76(1) of 

Government Regulation No. 39 of 2023 on the 

Conduct of Land Acquisition for Public 

Interest Development in the Construction of 

Section 1 of the Yogyakarta–Bawen Toll Road 

in Kapanewon Seyegan, Sleman Regency. 

 

3.2 Data Sources 

This legal study uses primary and 

secondary data. Primary data is data obtained 

directly from respondents and informants 

regarding the implementation of Article 76(1) 

of Government Regulation No. 39 of 2023 on 

the Implementation of Land Acquisition for 

Public Interest Development in the 

Construction of Section 1 of the Yogyakarta–

Bawen Toll Road in Kapanewon Seyegan, 

Sleman Regency.  Secondary data consists of 

primary legal materials and secondary legal 

materials. The primary legal materials in this 

study are: 

a. The 1945 Constitution of the 

Republic of Indonesia (Article 33, 

paragraph 3) 

b. Law No. 5 of 1960 on Basic 

Agrarian Principles 

c. Law No. 2 of 2012 on Land 

Acquisition for Development in 

the Public Interest 

d. Government Regulation No. 19 

of 2021 on the Implementation of 

Land Acquisition for 

Development in the Public 

Interest 

e. Government Regulation No. 39 

of 2023 on the Implementation of 

Land Acquisition for 

Development in the Public 

Interest 

Secondary legal sources are legal 

opinions found in books and journals.  

 

3.3 Data Collection Methods 

Primary data was collected through 

questionnaires and interviews. The 

questionnaire consisted of a series of 

questions posed to former landowners 

regarding the implementation of 

compensation payments for privately owned 

land and residential homes affected by land 

acquisition for the construction of Section I of 

the Yogyakarta-Bawen Toll Road in Sleman 

Regency. Interviews were conducted with 

sources involved in the compensation process 

for the construction of Section I of the Jogja-

Bawen Toll Road in Sleman Regency.  

  Secondary data was collected 

through a literature review on compensation 

payments for the construction of Section I of 

the Jogja-Bawen Toll Road in Sleman 

Regency.  

 

3.4 Research Location 

This study was conducted in the 

hamlets of Bantulan and Susukan, 

Margokaton Village, Seyegan Subdistrict, 

Sleman Regency, Special Region of 

Yogyakarta. 

 

3.5 Population 

A population consists of all 

individuals from whom data were collected 

and to whom the findings from the sample are 

to be generalized ( Sutrisno Hadi, 2016).  In 

this study, the population consists of the 

former owners of land and residential homes 

whose land and homes were used for the 

construction of Section I of the Jogja-Bawen 

Toll Road in Padukuhan Bantulan and 

Padukuhan Susukan, Kalurahan Margokaton, 

Kapanewon Seyegan, Sleman Regency, 

totaling 10 people. 

 

3.6 Sample  

A sample consists of individuals from 

a population who are selected to represent 

that population in the collection of research 

data (Sutrisno Hadi, 2016). The sample 

comprises 70% of the population and is 

selected at random.  
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3.7 Respondents  

 The respondents in this study were 

seven former landowners whose land and 

homes were affected by the construction of 

Section I of the Yogyakarta–Bawen Toll Road 

in the hamlets of Bantulan and Susukan, 

Margokaton Village, Seyegan Subdistrict, 

Sleman Regency. 

 

3.8 Informants  

 The informants in this study were the 

Head of the Land Acquisition and 

Development Division at the ATR/BPN Office 

of the Special Region of Yogyakarta (Ms. Dra. 

Wahjoe Noer Siswati, S.H., M.H.), a Junior 

Land Administration Specialist in the Land 

Acquisition and Development Division (Mr. 

Syamsul Bahri, A.Ptnh., M.Hum.), the 

Secretary of Margokaton Village, Seyegan 

Subdistrict (Ms. Irdon Idayah, S.Pd), the Head 

of Susukan 2 Hamlet (Mr. Suparman), and the 

Head of Bantulan Hamlet (Ms. Rismawati). 

 

3.9 Data Analysis  

The data were analyzed using 

qualitative methods. Qualitative methods are 

data analysis methods based on the 

systematic understanding and processing of 

data obtained from questionnaires, 

interviews, and literature reviews. To draw 

conclusions, inductive reasoning was used—

a method of reasoning that draws conclusions 

from the general to the specific. 

 

4. RESULTS AND DISCUSSION  

Law No. 2 of 2012 on Land 

Acquisition for Development in the Public 

Interest sets forth the principles and stages of 

land acquisition.  

Pursuant to Article 33, paragraph (3) 

of the 1945 Constitution, land, water, and 

natural resources are controlled by the state 

for the greatest possible prosperity of the 

people. The concept of “controlled by the 

state” does not mean that the state is the 

owner of the land; rather, pursuant to Article 

2, paragraph (2) of the Land Acquisition Law 

(UUPA), the state has the authority to:  

 

a. to regulate and administer the 

allocation, use, supply, and 

conservation of land, water, and outer 

space;  

to define and regulate the legal 

b. relationships between individuals 

and land, water, and outer space;  

to define and regulate the legal 

c. relationships between individuals 

and legal acts concerning land, water, 

and outer space.  

The term “controlled/control” in 

Article 2, paragraph (2) of the Basic Agrarian 

Law means that the state is granted the 

authority to regulate the utilization of land 

rights within the territory of the Republic of 

Indonesia, which means that the state has the 

authority to regulate, plan, and control the 

control and ownership of land rights ( Ni Luh 

Ariningsih Sari, 2021).  

 The authority granted to the 

Government under Article 2, paragraph (2), 

subparagraph (a) of the UUPA authorizes the 

Government to construct toll roads. In 

constructing toll roads, the Government often 

acquires land from the people (privately 

owned land). This was also the case in the 

construction of the Yogyakarta-Bawen Toll 

RoadThere is a gap between the standard 

procedures and their implementation at the 

research site. According to information from 

informants, the land acquisition process for 

the Jogja-Bawen Toll Road consists of four 

stages: the Planning Stage, the Preparation 

Stage, the Implementation Stage, and the 

Handover Stage. During the Preparation 

Stage, there is a requirement to conduct public 

outreach and consultation before proceeding 

to the Site Designation process. A former 

landowner described conditions that differed 

from the standard design. The project 

reportedly arrived suddenly, without notice 

or prior public outreach. The former 

landowners received only an invitation to 

accept compensation, not to discuss the 

development plans or negotiate the 

compensation terms. They were given one 

week after the compensation funds were 

disbursed to vacate their homes. This gap 

indicates that the principles of deliberation 

and participation, which are guaranteed by 
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procedure, have not been fully implemented 

at the level of the affected residents; in other 

words, there is a significant discrepancy 

between the policy design and the residents’ 

perceptions and experiences of the process.  

 The principle of justice in Law No. 2 

of 2012 requires not only the payment of a 

sum of money but also the restoration of the 

community’s economic conditions so that 

they are no worse than they were before their 

land was acquired. Law No. 2 of 2012 on Land 

Acquisition for Development in the Public 

Interest mandates consultation as a required 

step. The purpose of the consultation is to 

provide information, explain the appraisal 

results, hear the community’s objections, and 

reach an agreement; however, in practice, the 

community often views the consultation as 

merely a formality. This is because the 

appraised value is difficult to negotiate, the 

community has difficulty understanding land 

boundary markers or measurement limits, the 

community does not understand the appraisal 

methods, and there are issues regarding 

compensation for construction noise, dust, 

cracked homes, and other related matters. 

Those who initially disagreed eventually 

accepted the fact that their compensation 

funds were held in escrow by the District 

Court. This situation demonstrates that 

procedural legal protections are indeed 

available, but their effectiveness still depends 

on the quality of the government, the courts, 

and the public.   During the construction of the 

Jogja–Bawen Toll Road, former landowners 

have raised questions about compensation 

payments. In their view, there is a discrepancy 

in the compensation amounts between Phase 

1 and Phase 2 (the Jogja–Bawen Toll Road 

Expansion Phase), differences in 

compensation amounts between locations; the 

amount of compensation for buildings and for 

productive crops; compensation that is 

insufficient to cover relocation costs 

(purchasing land to build a new home); and 

compensation for loss of livelihood.  A former 

landowner noted that compensation amounts 

increased consistently from phase to phase. 

The respondent stated that the land price in 

Phase 1 was Rp1,000,000/m² and in Phase 2 

was Rp3,000,000/m². One source corroborated 

this pattern by stating that compensation in 

Phase 2 could be up to three times that of 

Phase 1; for land near the toll road, it ranged 

from Rp2,500,000 to 3,000,000 per square 

meter, and for land in the rear area, it was 

around Rp1,500,000 per square meter.  

 One source identified a significant 

pattern regarding the economic impact 

following compensation. Former landowners 

with stable jobs, such as civil servants and 

teachers, tended to experience an 

improvement in their economic well-being 

after receiving compensation. In contrast, 

former landowners with unstable jobs, such 

as farmers, did not experience an 

improvement in their standard of living and 

even risked losing their primary source of 

livelihood due to the loss of rice fields that had 

been converted into new residential 

areas.These findings indicate that 

compensation payments of the same amount 

can have vastly different impacts on well-

being, depending on the economic structure 

of the recipient households. The government 

should consider conducting a policy 

evaluation, particularly regarding the need 

for post-payment support for groups of 

farmers who have lost their livelihoods. 

 A landowner said that land prices 

had risen from the range of Rp600,000–

900,000/m² to Rp1,100,000/m² in areas near the 

planned toll road, even before the project had 

actually begun. A source also noted that news 

of the toll road’s construction had been 

appearing in the media since 2014. Land price 

speculation commonly occurs when plans for 

major infrastructure projects become public 

knowledge before the official land acquisition 

process begins. As a result, compensation 

funds are spent on purchasing land and 

building new homes. This phenomenon is a 

consequence of toll road construction. This 

situation warrants further analysis, 

particularly regarding whether the 

determination of compensation amounts has 

taken into account the possibility of market 

distortions caused by expectations 

surrounding the project. 

 Residual land refers to a plot of land 

that, after part of it has been taken over by a 

toll road construction project, has become too 
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small, lacks road access, and cannot be put to 

economic use. According to Government 

Regulation No. 19 of 2021, if residual land can 

no longer be used for its intended purpose, 

the owners of the land and residential homes 

should be entitled to request compensation 

for the entire remaining plot of land.  

 Failure to uphold the principles of 

justice, humanity, and sustainability was also 

observed during the construction of Section 1 

of the toll road, where former landowners—

whose homes were cut in half—continued to 

live in those homes, resulting in a distance of 

less than 20 meters between their residences 

and the toll road. In addition, there are elderly 

former landowners and homeowners who 

work as farm laborers; they used the 

compensation money to purchase land from 

Sultan Ground and built homes on that SG 

land, located 30 meters from Section 1 of the 

Yogyakarta–Bawen Toll Road.  

 There is an inconsistency between the 

regulatory provisions regarding Fair 

Replacement Value (FRV)—which should 

include non-physical elements—and the 

experiences of residents who feel that these 

elements were not included or clearly 

communicated as part of the compensation 

amount they received. One interviewee stated 

that compensation covers both physical and 

non-physical values, namely business value, 

taxes, and solatium (emotional value), with an 

additional percentage if the land has been 

occupied for more than 30 years, but the 

information provided by the respondent 

indicates otherwise. The respondent has 

occupied the land for 40 years and operated a 

duck and pig farm at that location, but he did 

not receive compensation for his business, 

which was forced to shut down due to the 

land acquisition for the toll road. Another 

source also explicitly stated that the 

compensation value depends solely on the 

physical condition of the property, while 

historical value is not taken into account. 

 In addition, a common problem 

encountered in the construction of the 

Yogyakarta-Bawen Toll Road is that much of 

the land remains uncertified. This situation 

gives rise to several issues, such as difficulty 

in proving ownership, multiple claims, 

inheritance disputes, and unclear land 

boundaries. Legally, uncertified land is still 

eligible for compensation as long as 

ownership can be proven through other forms 

of evidence in accordance with applicable 

laws and regulations; however, the process of 

proving ownership is much longer than for 

registered land. As a result, the land 

acquisition process takes longer. 

 Land acquisition for the construction 

of the Yogyakarta–Bawen Toll Road 

essentially has a strong legal basis for 

exercising the state’s right of eminent domain 

in building infrastructure for the public 

interest (in this case, a toll road). From the 

perspective of Administrative Law and 

Agrarian Law, the construction of the toll 

road meets the criteria for public interest as 

defined in Law No. 2 of 2012, However, the 

legality of a development project does not 

automatically guarantee that substantive 

justice will be achieved. The main issues 

actually lie in on-the-ground implementation, 

such as the lack of consultation and 

transparency in determining the form and 

amount of compensation, the resolution of 

ownership disputes, the handling of residual 

land, and other impacts such as noise and 

dust, finding land to build new homes, and 

finding new jobs.  

 From the perspective of the rule of 

law (rechtstaat), infrastructure development 

must not undermine the protection of land 

rights (in this case, property rights) as part of 

citizens’ constitutional rights. Therefore, the 

government must prioritize the principles of 

deliberation and public participation, as well 

as transparency in the process of determining 

the amount of compensation that is truly 

appropriate and fair, mitigation measures 

during the project (road damage, dust, noise 

from construction equipment, cracked 

houses, etc.), as well as the swift and effective 

resolution of disputes. Thus, the construction 

of the Jogja–Bawen Toll Road was not only a 

physical success but also reflected the 

principles of land acquisition for public works 

projects. 

 Law No. 2 of 2012 on Land 

Acquisition for Development in the Public 

Interest designates public consultation as a 
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mandatory step. The purpose of public 

consultation is to provide information, 

explain the results of the appraisal, hear 

objections from the community, and reach an 

agreement; however, in practice, the 

community often views public consultation as 

merely a formality. This is due to the fact that 

appraisal values are difficult to negotiate, the 

public has a limited understanding of land 

boundary markers and measurement 

standards, the public does not understand the 

valuation methods, and compensation for 

construction noise, dust, cracked homes, and 

other issues. Those who initially disagreed 

eventually accepted the reality that their 

compensation funds were held in escrow at 

the District Court. This situation indicates that 

procedural legal protections are indeed 

available, but their effectiveness still depends 

on the quality of the government, the courts, 

and society. 

5. CONCLUSION  

Article 76(1) of Government 

Regulation No. 39 of 2023 on the 

Implementation of Land Acquisition for 

Development in the Public Interest governs 

the forms of compensation. In the 

construction of the Jogja-Bawen Toll Road, the 

government unilaterally determined the form 

and amount of compensation. Thus, the 

principles of justice and agreement do not 

fulfill the principles of welfare, sustainability, 

and humanity.  

It is recommended that, in 

determining compensation for land 

acquisition, the Government take into account 

and implement the provisions of Article 76(1) 

of Government Regulation No. 39 of 2023 and 

uphold the principles set forth in Law No. 2 of 

2012 on Land Acquisition for Development in 

the Public Interest.

 

REFERENCES 

[1] M. Sigala, A. Beer, L. Hodgson, and A. O’Connor, Big Data for Measuring the Impact of Tourism Economic Development 

Programmes: A Process and Quality Criteria Framework for Using Big Data. 2019. 

[2] G. Nguyen et al., “Machine Learning and Deep Learning frameworks and libraries for large-scale data mining: a 

survey,” Artif. Intell. Rev., vol. 52, no. 1, pp. 77–124, 2019, doi: 10.1007/s10462-018-09679-z. 

[3] C. Shorten and T. M. Khoshgoftaar, “A survey on Image Data Augmentation for Deep Learning,” J. Big Data, vol. 6, 

no. 1, 2019, doi: 10.1186/s40537-019-0197-0. 

[4] R. Vinayakumar, M. Alazab, K. P. Soman, P. Poornachandran, A. Al-Nemrat, and S. Venkatraman, “Deep Learning 

Approach for Intelligent Intrusion Detection System,” IEEE Access, vol. 7, pp. 41525–41550, 2019, doi: 

10.1109/ACCESS.2019.2895334. 

[5] K. Sivaraman, R. M. V. Krishnan, B. Sundarraj, and S. Sri Gowthem, “Network failure detection and diagnosis by 

analyzing syslog and SNS data: Applying big data analysis to network operations,” Int. J. Innov. Technol. Explor. Eng., 

vol. 8, no. 9 Special Issue 3, pp. 883–887, 2019, doi: 10.35940/ijitee.I3187.0789S319. 

[6] A. D. Dwivedi, G. Srivastava, S. Dhar, and R. Singh, “A decentralized privacy-preserving healthcare blockchain for 

IoT,” Sensors (Switzerland), vol. 19, no. 2, pp. 1–17, 2019, doi: 10.3390/s19020326. 

[7] F. Al-Turjman, H. Zahmatkesh, and L. Mostarda, “Quantifying uncertainty in internet of medical things and big-data 

services using intelligence and deep learning,” IEEE Access, vol. 7, pp. 115749–115759, 2019, doi: 

10.1109/ACCESS.2019.2931637. 

[8] S. Kumar and M. Singh, “Big data analytics for healthcare industry: Impact, applications, and tools,” Big Data Min. 

Anal., vol. 2, no. 1, pp. 48–57, 2019, doi: 10.26599/BDMA.2018.9020031. 

[9] L. M. Ang, K. P. Seng, G. K. Ijemaru, and A. M. Zungeru, “Deployment of IoV for Smart Cities: Applications, 

Architecture, and Challenges,” IEEE Access, vol. 7, pp. 6473–6492, 2019, doi: 10.1109/ACCESS.2018.2887076. 

[10] B. P. L. Lau et al., “A survey of data fusion in smart city applications,” Inf. Fusion, vol. 52, no. January, pp. 357–374, 

2019, doi: 10.1016/j.inffus.2019.05.004. 

[11] Y. Wu et al., “Large scale incremental learning,” Proc. IEEE Comput. Soc. Conf. Comput. Vis. Pattern Recognit., vol. 2019-

June, pp. 374–382, 2019, doi: 10.1109/CVPR.2019.00046. 

[12] A. Mosavi, S. Shamshirband, E. Salwana, K. wing Chau, and J. H. M. Tah, “Prediction of multi-inputs bubble column 

reactor using a novel hybrid model of computational fluid dynamics and machine learning,” Eng. Appl. Comput. Fluid 

Mech., vol. 13, no. 1, pp. 482–492, 2019, doi: 10.1080/19942060.2019.1613448. 

[13] V. Palanisamy and R. Thirunavukarasu, “Implications of big data analytics in developing healthcare frameworks – A 

review,” J. King Saud Univ. - Comput. Inf. Sci., vol. 31, no. 4, pp. 415–425, 2019, doi: 10.1016/j.jksuci.2017.12.007. 

[14] J. Sadowski, “When data is capital: Datafication, accumulation, and extraction,” Big Data Soc., vol. 6, no. 1, pp. 1–12, 

2019, doi: 10.1177/2053951718820549. 

[15] J. R. Saura, B. R. Herraez, and A. Reyes-Menendez, “Comparing a traditional approach for financial brand 

communication analysis with a big data analytics technique,” IEEE Access, vol. 7, pp. 37100–37108, 2019, doi: 

10.1109/ACCESS.2019.2905301. 



West Science Law and Human Rights                                                                                                       289

   

Vol. 4, No. 03, July 2026, pp. 281~290 

[16] D. Nallaperuma et al., “Online Incremental Machine Learning Platform for Big Data-Driven Smart Traffic 

Management,” IEEE Trans. Intell. Transp. Syst., vol. 20, no. 12, pp. 4679–4690, 2019, doi: 10.1109/TITS.2019.2924883. 

[17] S. Schulz, M. Becker, M. R. Groseclose, S. Schadt, and C. Hopf, “Advanced MALDI mass spectrometry imaging in 

pharmaceutical research and drug development,” Curr. Opin. Biotechnol., vol. 55, pp. 51–59, 2019, doi: 

10.1016/j.copbio.2018.08.003. 

[18] C. Shang and F. You, “Data Analytics and Machine Learning for Smart Process Manufacturing: Recent Advances and 

Perspectives in the Big Data Era,” Engineering, vol. 5, no. 6, pp. 1010–1016, 2019, doi: 10.1016/j.eng.2019.01.019. 

[19] Y. Yu, M. Li, L. Liu, Y. Li, and J. Wang, “Clinical big data and deep learning: Applications, challenges, and future 

outlooks,” Big Data Min. Anal., vol. 2, no. 4, pp. 288–305, 2019, doi: 10.26599/BDMA.2019.9020007. 

[20] M. Huang, W. Liu, T. Wang, H. Song, X. Li, and A. Liu, “A queuing delay utilization scheme for on-path service 

aggregation in services-oriented computing networks,” IEEE Access, vol. 7, pp. 23816–23833, 2019, doi: 

10.1109/ACCESS.2019.2899402. 

[21] G. Xu, Y. Shi, X. Sun, and W. Shen, “Internet of things in marine environment monitoring: A review,” Sensors 

(Switzerland), vol. 19, no. 7, pp. 1–21, 2019, doi: 10.3390/s19071711. 

[22] M. Aqib, R. Mehmood, A. Alzahrani, I. Katib, A. Albeshri, and S. M. Altowaijri, Smarter traffic prediction using big data, 

in-memory computing, deep learning and gpus, vol. 19, no. 9. 2019. 

[23] S. Leonelli and N. Tempini, Data Journeys in the Sciences. 2020. 

[24] N. Stylos and J. Zwiegelaar, Big Data as a Game Changer: How Does It Shape Business Intelligence Within a Tourism and 

Hospitality Industry Context? 2019. 

[25] Q. Song, H. Ge, J. Caverlee, and X. Hu, “Tensor completion algorithms in big data analytics,” arXiv, vol. 13, no. 1, 

2017. 

 

BIOGRAPHIES OF AUTHORS   

 

Maria Hutapea     Lecturer at Atma Jaya Yogyakarta Law School, teaching 

Agrarian Law (Land Law) email: mariahutapea@gmail.com  

  

 

Krisna Ginang Wirawan     Graduated from Atma Jaya Yogyakarta Law 

School, specializing in Land Law, Environmental Law, and Customary Law, email: 

ginangajaa@gmail.com  

 

  

 

Patricia Eva Christi Situmorang       a student at Atma Jaya Yogyakarta 

Law School, specializing in Land Law, Environmental Law, and Customary Law, 

email: patriciabjs@gmail.com  

 

  

 

Athar Prana Abdi     a student at Atma Jaya Yogyakarta Law School, 

specializing in Land Law, Environmental Law, and Customary Law, email: 

atharpranaabdi62@gmail.com  

 

mailto:mariahutapea@gmail.com
mailto:ginangajaa@gmail.com
mailto:patriciabjs@gmail.com
mailto:atharpranaabdi62@gmail.com
https://orcid.org/
https://scholar.google.com/
https://www.scopus.com/home.uri
https://publons.com/about/home/
https://orcid.org/
https://scholar.google.com/
https://www.scopus.com/home.uri
https://publons.com/about/home/
https://orcid.org/
https://scholar.google.com/
https://www.scopus.com/home.uri
https://publons.com/about/home/
https://orcid.org/
https://scholar.google.com/
https://www.scopus.com/home.uri
https://publons.com/about/home/


West Science Law and Human Rights                                                                                                       290

   

Vol. 4, No. 03, July 2026, pp. 281~290 

  

 

Rizal Syahputra Siadary     a student at Atma Jaya Yogyakarta Law School, 

specializing in Land Law, Environmental Law, and Customary Law, 

lazeroid8@gmail.com  

 

  

 

mailto:lazeroid8@gmail.com
https://orcid.org/
https://scholar.google.com/
https://www.scopus.com/home.uri
https://publons.com/about/home/

