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Abstract

:

Both human activities and climate change have changed landscapes significantly, especially in coastal areas. Sea level rise and land subsidence foster tidal floods and permanent inundations, thus changing and limiting land use. Though many countries, including Indonesia, are aware of these phenomena, the legal status of this permanently inundated land remains unclear. Indonesia refers to this land legally as obliterated land. This qualification makes former landowners uncertain, as it does not recognize their previous land rights, and creates disputes during land acquisition. In view of policy pressures to develop large-scale projects, the government often fails to include obliterated land legally during land acquisition processes for these projects. This causes unfair and disputed compensation for those former landowners. Current scientific discourses do not yet address this legal quandary. This study therefore has the following three aims: (1) to describe the legal, institutional and procedural contradictions related to obliterated land; (2) to assess the validity of right of the owners whose land parcels are permanently inundated; and (3) to formulate a responsible and tenure responsive policy to deal with obliterated land. We investigate these questions for the construction of a toll road and sea embankment in Kecamatan Sayung, Kabupaten Demak involving obliterated land. We reviewed policies, regulations and documentations related to coastal land and disaster management, and the implementation of land acquisition. We used geospatial data to visualize the ways in which and locations where landscapes, land parcels and land right changed. We determined that legal uncertainty leads to policy inconsistencies in handling obliterated land, specifically during land acquisition. Additionally, former landowners suffer from the legal gaps to establish clarity of land tenure, which prevents them from receiving any compensation. We suggest a law revision that considers the social–historical aspects of land tenure when defining obliterated land. The law should also provide for a fairer and more just compensation for former landowners during land acquisition processes.
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1. Introduction


Climate change, as well as human activity on land, have dramatically altered the world’s landscape including coastal areas. This region is one of the hardest-hit by climate change. It has impacted coastal areas in a variety of ways, including sea level rise, sea current changes, increased abrasion, and ecosystem destruction. It can also impact landscape alteration due to land subsidence, rise of sea level, sedimentation, and abrasion [1]. This will affect many aspects from the change in coastal ecosystem to the livelihood of people living in the surrounding area [2,3,4,5]. Climate change may also compel people to flee their homes owing to environmental degradation, making it impossible for them to live in the area [2,3]. The Intergovernmental Panel on Climate Change predicts a worldwide mean sea-level rise from 26 to 98 cm by year 2100. Given the continued growth of low-lying cities around the world, many of which are in coastal zones, sea-level rise will continue to exacerbate urban climate vulnerabilities in the future, including Indonesia [5]. As an archipelagic country with over 80,000 km of coastline, Indonesia is extremely vulnerable to climate change. According to the Indonesian National Statistical Bureau, approximately 42 million Indonesians live in areas less than 10 m above sea level, making them vulnerable in various ways. It is also estimated that by 2050, sea level rise will have submerged 2000 small islands, and approximately 42 million people will have lost their homes as a result of this occurrence [6]. It was also determined that the use of satellite altimetry to predict the trends of sea level rise in Indonesia reveals that the average rate in Indonesia is higher than the global average. It is estimates that Indonesia encountered a sea level rise of up to 3.9–0.4 mm/year between 1992 and 2020, which make Indonesia extremely vulnerable to climate change, especially in coastal area [7,8]. The trend of sea level rise seen by the Topex/Poseidon altimetry satellites, Jason 1, Jason 2, and Jason 5, over a 25-year period from 1993 to 2018 also shows a positive trend, indicating that it continues to rise. The annual rate of increase of 4.6 mm exceeds the world rate of rise of 3 mm [7,9].



Given the severity of the problem, extensive efforts to mitigate and adapt to the effects of climate change in coastal areas are critical. The degree to which climate change adaptation and risk management are mainstreamed into two fundamental parts of land governance, namely securing and preserving of land rights and planning and control of land use [10]. Many studies have proven that tenure security is closely related to resilience to climate change [5,11,12], as well as good spatial planning system [13,14].



Climate change can also produce physical and functional changes in the land due to abrasion, land subsidence, sea level rise, or, in some cases, improper spatial planning that may result in loss of land and displacement. Unfortunately, these events have occurred in a number of Indonesian coastal cities and will continue to be the main concern in the following years [15,16]. On the other hand, the coastal area is often exposed to center of development due to its strategic location. These are typically sites of rapid development and economic growth, making this threat more apparent as many coastal regions are at risk of losing or diminishing territory owing to these disasters. Here, we emphasize the need for responsible land governance and responsive tenure in safeguarding land rights and building climate resilience communities.



Many studies have been conducted to examine the relationship between tenure security and climate change adaptation, as well as the ways in which they interconnect and interact with one another [11,17]. Nonetheless, we determine that little research has been undertaken on tenure security response to land that has physically changed, or that has been submerged and inundated by sea water, and hence cannot function properly. How will this land be treated in terms of land law and regulation? What about the land right attached to it? What happens to those who were evicted from the neighborhood? Will the former landowner be paid for their loss? How should this be incorporated into the national development agenda? These questions in particular should be addressed from the beginning, either before or during the development of adaptation and mitigation measures [18], rather than focusing solely on post-disaster responses, as many developing countries did [19,20,21].



Using the example of permanent inundation in Kecamatan Sayung, Kabupaten Demak, Central Java Province, with a focus on the building of a toll road and sea embarkment on those submerged areas, we intend to (1) describe the legal, institutional and procedural contradictions related to obliterate land; (2) assess the validity of the rights of the owners whose land parcels are permanently inundated; and (3) formulate a responsible and tenure responsive policy to deal with obliterated land.



This research is critical because the study location has long been adversely impacted by the effects of climate change, but it was later identified to be a National Strategic Project location with an essential development agenda for the country. The complexity of the relationship between national interests, tenure certainty, and environmental protection is an excellent instance of the issues to be addressed in this research. Furthermore, because many coastal locations in Indonesia have been experiencing similar situations for a long time, we believe that our research will be critical in providing scientific discussion in addressing this issue.




2. Materials and Methods


Kecamatan Sayung, a seaside district in Kabupaten Demak, Central Java was the chosen study area. For decades, this area has been subjected to tidal floods and severe abrasion, resulting in persistent inundation that has submerged substantial land parcels. As this area is designated as the project site for the building of the Toll Road and Sea Embarkment Project (also known as the TTLSD project), one of the Government’s Strategic National Projects (SNP), it serves as an ideal example for answering research questions. This project will be located in three villages in Kecamatan Sayung, namely Purwosari, Bedono, and Sriwulan, that will be the research site. Figure 1 demonstrates the location of the study area.



As a source of primary data, we conduct field observations and interviews with relevant stakeholders. The stakeholders included village government employees in the three villages identified as project sites, the head of the Kabupaten Demak Local Land Office, and members of the local community. We looked at secondary sources including articles, reports, and studies. We also analyzed secondary data such as articles, reports, and working papers. We used spatial data to visualize the change in landscape in the area, as well as to illustrate government’s strategy in succeeding the TTLSD project.



To reconstruct and identify land parcels in the research region, we used a taxation map obtained from the Local Land Office in Kabupaten Demak. To assess the shift in landscape, we obtained shoreline data from The Ministry of Marine and Fisheries retrieved from Geoportal Indonesia. The definition of shoreline used is from the Center of Geospatial Information of Indonesia, as the meeting line between land and sea that is influenced by tides. This shows land–sea boundaries derived from secondary data such as satellite imagery, aerial photographs, and hydrographic survey data. We used coastline data from 2013 and 2017 as the foundation for identification, keeping in mind that the TTLSD project used this as the basis for determining project affected area. We employed the Regional Spatial Planning Map of Kabupaten Demak, which was ratified in 2011 but then changed in 2020 to accommodate the project’s needs. To defend the government’s approach of supporting the SNP, we contrasted the original and updated versions.




3. Results and Discussion


3.1. Landscape Change by the Time in the Study Area


Demak’s coastline area, located in the northern portion of Java Island, has grown into a city and residential area since the creation of the Islamic Kingdom of Demak in 1479. This location, which was also known as a center of trade and culture at the time, has grown significantly since the establishment of the Kingdom of Demak. Sayung is one of the districts of Demak’s coastline area, and it is directly adjacent to Kota Semarang in the west. This region is recognized as one of the industrial centers on Java island, and it spans along the island’s northern shore. Aside from its lengthy history as one of the most important centers of civilization on the island of Java, this area has long been afflicted by tidal flooding and extensive erosion, resulting in severe environmental and community problems [22]. Reports of this occurrence began around the year 1990, and by the year, it had an impact on the significant landscape transformation. According to data, the flood swamped an area of 2116.54 hectares between 1997 and 2015, while the coastline was displaced roughly 5.1 km land inward within 20 years due to abrasion [22,23,24]. Demak has also been claimed to have seen a 5 mm/year rise in sea level, which leads to an increase in the rate of abrasion in that location [25]. It is also said that around the same time period, two villages in District Sayung, Tambaksari and Rejosari, vanished due to abrasion. This area was well known as an agricultural area before to the tidal flood and severe abrasion. As a source of income, the peasants cultivated paddy fields and fishponds. Prior to the abrasion, the highest tides only reached the mangrove area, with just a few agricultural areas damaged by the tides [26].



The root causes of tidal flood and severe abrasion are complex; one of them is the hydrodynamic result of waves deflected from the eastern part of the area in Kota Semarang, one of the fastest growing industrial areas in Central Java, resulting in a concentration of higher wave energy in the western part in Kabupaten Demak [27,28]. This phenomenon appears to be caused by a mix of sea level rise and land subsidence [29,30,31,32,33]. The designation of the western part of Kabupaten Demak as an industrial region results in a high number of business activity as well as rapid infrastructure development along the coastal area. This leads to the reduction in ground water in the area, which worsens land subsidence, [29,30,31], not to mention other global factors such as the effect of climate change on sea level rise [34].



Tidal rob is ongoing these days, covering a progressively larger territory each year, with some areas in the region being permanently covered by sea water. According to recent data, tidal flooding has permanently submerged up to 16 settlements over the last 12 years [31,35]. Nonetheless, many residents opt to stay and refuse to relocate, despite the fact that they are subjected to flooding that occurs twice a day at varying depths. Most of those who stay maintain that they have no other place to live, cannot afford to move or buy a house elsewhere, and have no other source of income except from the sea [36]. Most residents who wish to stay should adjust to the situation by elevating the terrain on a regular basis to avoid sea water flooding and raising the houses, even though this does not guarantee that they will be safe from tidal floods in the long run [37,38]. In fact, people are still dealing with tidal floods that occur twice a day in varying depths depending on the season, which have an impact on their livelihood, such as decreased quality of life and uncertainties. Nonetheless, whether the position is too close to the sea or the landowner has the financial ability to perform landfilling, some of the flooding cannot be averted and the land has converted into sea. Some proprietors convert their previously owned land into a fish pond, while others relinquish their land.



While most of the land cannot be optionally functioned due to inundation, we confirmed that the majority of landowners continue to pay property taxes to the local government. Despite the fact that parcel has been turned into sea, the land is still registered in the taxation map. Some of the land is still legally registered and has an official land certificate. By paying property tax on an annual basis, the landowner claims that they still actively and technically own the land, despite the fact that their land has changed into the sea and cannot be used for its original purpose. This also demonstrates that the government legally recognizes the right to land.



By the time the coastline line has been dramatically shifted landward, portion of this land should be considered as open sea with no territory rights connected. Nonetheless, we discovered that approximately 15.800 parcels are registered in the taxation map. We overlaid the map with the 2013 coastline, and discovered that 48 land parcels are located beyond the coastline, 59 parcels intersect with the coastline, and 13.710 parcels are placed within the coastline. When we overlaid it with the 2017 shoreline, the number of land parcels beyond the coastline increased dramatically, reaching 6.318 parcels, with only 6.353 parcels remaining inside the coastline. During the period, we discovered 938,68 hectares of land that had turned into open sea. Table 1 displays the number of land parcels affected by shoreline changes between 2013 and 2017, whereas Figure 2 and Figure 3 depict the affected land parcels.



During our field observations, we discovered three types of waterlogged land in the research region. First, there was land that vanished totally and was replaced by sea. The remainder of this area is near the sea, with inundation as deep as 4 to 6 m. The majority of this land is no longer usable and was abandoned by the owner. Even so, some landowners continue to use wooden stakes to define the boundaries of their properties, as shown in Figure 4. This land cannot be used as a fishpond because it is too close to the open sea and the water currents are too powerful.



The second type of land has been inundated to a depth of 3 to 4 m, but due to its location closer to the mainland, it is unaffected by strong ocean currents. For this form of inundation, the owner can still use this “land” for fishponds and clam breeding, which has also become a major source of revenue for the majority of people living in the area. The landowner frequently installs fishnets to indicate their boundary on this area, as seen in Figure 5. Some landowners also collectively converted their land into fishponds and clam breeding cites, particularly those with small parcels.



The third type of land has partial inundation or has been inundated in shallow depth, allowing the landowner to proceed landfilling and inhabiting the land. This is usually land located along the major road (since the road has been regularly elevated) or near the mainland. In order to adjust with the rise of elevation, the landowner needs to raise their house. However, not many people are financially capable of doing so. Those who are unable to elevate the terrain must deal with low-roof housing, and some must live with waterlogging, as seen in Figure 6 and Figure 7.




3.2. Permanently Inundated Land and Its Position in Land Law—Is It Obliterated or Inundated?


As the people of Kecamatan Sayung deal with tidal rob and the possibility of losing their land by the year, this inundation has spread to a larger region, and many land parcels have become sea. Attempts to mitigate the impact have been made, such as mangrove planting and the installation of hybrid engineering, a permeable structure made of bamboo and wooden branches that holds sediment to and from the sea and protects mangrove cultivation planted behind them, but it appears that these efforts were ineffective because sea currents are too strong [39,40]. On the other hand, the status of this flooded land is questionable. The government made no effort to relocate the affected inhabitants, and there is no official data on the number of land parcels inundated or the number of persons affected by the flooding. The government’s mitigation efforts appear to have had little effect in overcoming the calamity.



In Indonesia, inundated land is considered to be “obliterated land,” which, according to article (27) of the Basic Agrarian Law (Law Nr.5/1960), results in the loss of the legal tie between the landowner and their land. Formally, this means that the land is no longer considered to exist, or is obliterated, leading to an immediate loss and cancellation of any rights related to the land. Nonetheless, the status of obliterated land remained in the “grey area” for decades because there was no such derivative legislation guiding the assessment of obliterated land, nor any mechanism to refuse any claim related to it. This situation changed in 2021, when the government enacted Government Regulation Nr.18/2021, which established the basis for the cancellation of land rights, including obliterated land. At the same time, the government released Regulation of The Ministry of Agrarian Affairs and Spatial Planning Nr.17/2021, which specifies the process of establishing land as obliterated land in detail. This legislation also described obliterated land as land where its physical condition has changed due to a natural catastrophe, cannot be identified, and cannot properly function, be utilized, or used. Despite the fact that it appears to provide legal clarity over the property, these laws create debates.



If we further examine the situation, the underlying notion is to eliminate any right related to obliterated land because the land did not exist due to calamity events. Law Nr.24/2007 on Disaster Management further stated that the government is responsible for disaster management before, during, and after a disaster occurs. Nonetheless, there is no mention of “climate,” let alone “climate change,” in this legislation that is considered as disastrous event. This shows that the calamity alluded to in this act is a general disaster, not notably involving “climate-related disasters”. This could be because the tsunami disaster in Nangroe Aceh Darussalam in 2004 influenced the drafting of this Law, and the climate change factor was not considered.



The existing regulation, Government Regulation Nr.1/2021 and Regulation of The Ministry of Agrarian Affairs and Spatial Planning Nr.17/2021, defines permanently inundated land as obliterated land, and all rights related to it should be terminated. Landowners will not be compensated if their land is stipulated as obliterated land. We contend that the term “obliterated” is inappropriate in this context. First, the phrase “obliterated,” which results in the loss of land rights, is used in Statute Nr.5/1960 to refer to a disaster event, even though this law does not define whether the disaster is natural or human-triggered. This also implies that there should be a disaster event that results in the abolition of land rights, whereas in this study area, there was no stipulation or legal statement from the government to recognize the inundation as a disaster event, but rather as a natural phenomenon that occurred over time.



Second, we argue that the actual land still exists, despite being covered by sea water. This is not the case in the case of a landslide, for example, where the physical aspect of the land has completely vanished. In fact, several landowners continue to use the inundated land for economic activities such as fishpond and clam breeding area establishment, which have become a substantial source of revenue for the majority of the residents of the area. Landowners also attempt to place boundary markers on waterlogged land in an effort to preserve ownership of the land. Third, Regulation of The Ministry of Agrarian Affairs and Spatial Planning Nr.17/2021 defined obliterated land as land whose physical condition has changed due to a natural catastrophe. We also contend that climate change cannot be viewed solely as a natural process; there are human-related factors that increase the effects which must be thoroughly investigated before declaring an area as obliterated. As in the case of Kecamatan Sayung, tidal flooding and inundation were aggravated further by building and reclamation efforts near Semarang City, as well as the establishment of industrial zones along coastal areas, which caused soil subsidence and increased abrasion [15,26,28,34,41]. Furthermore, we argue that, as will be explained in the following sub-chapter, the failure of spatial planning also plays a substantial role in increasing the impact of climate change in this area.




3.3. Between Development Policy and the Blue Sea: Is This Land Still Recognized as Land?


As stated in the preceding sub-chapter, the Government ratified Government Regulation Nr.18/2021 in 2021, followed by Regulation of The Ministry of Agrarian Affairs and Spatial Planning Nr.17/2021 as a legal base for defining the status of obliterated land. However, its ratification was prompted by the government’s desire to construct a Strategic National Project in the area. The government plans to build a sea embarkment integrated with a toll road (further called as the TTLD project) to connect the “Mega-Commodities” of Central Java’s Northern Coastal Area: Kendal Industrial Area (KIA) in the west, industrial and commercial area in Kota Semarang as the center (including Tanjung Mas International Harbor and Ahmad Yani International Airport), and Central Java Industrial Park Sayung in the east. In fact, the purpose of this project is to connect the bounded industrial estate Kedung Sepur (Kendal–Demak–Ungaran–Salatiga–Semarang–Purwodadi). The construction of a toll road connecting this area is expected to improve connectivity and accessibility between the industrial area complex in the western part of Central Java, boost productivity by lowering distribution costs, provide access to regional and international markets, and reduce the consequences of tidal flooding and rapid abrasion in Kabupaten Demak. This project will involve the release of approximately 535 hectares of land, and the legal process of land acquisition has been in place since 2017. The designated project in Kabupaten Demak is located in three villages in Kecamatan Sayung: Bedono, Sriwulan, and Purwosari.



Unfortunately, the majority of the proposed project sites were once agricultural and settlement areas that are now permanently inundated by sea water, as seen in the map presented in Figure 8. The proposal, which was adopted in 2017, was delayed for five years because the government lacks a legal framework for implementing property acquisition for obliterated land. As the basic law on land acquisition for public works in Indonesia, Law Nr.2/2012 does not associate the arrangement of obliterated land in the land acquisition process; hence, this land cannot be released lawfully and the owner cannot obtain compensation. Nonetheless, there are still land rights attached to this permanently inundated land, and at that time, the government did not have a legal basis to specify the land as obliterated land. Therefore, the government then accelerated the stipulation of Government Regulation Nr.18/2021 in 2021 and Regulation of The Ministry of Agrarian Affairs and Spatial Planning Nr.17/2021 to solve the problem of land acquisition over inundated land.



By issuing government regulations concerning obliterated land, the swamped land shall subsequently be specified as obliterated land before revoking the land right. The first step is to specify the area that will be stipulated as obliterated. The local Land Office assembled a team to perform identification and assessment of the physical, social and environmental condition of land parcel, which will involve members from the municipal authorities, village government, and the community. Before the identification, the local Land Office should conduct socialization with relevant parties, including the community, as a notification that the area will be stipulated as obliterated. Following data collection and assessment, the local Land Office revealed the results of the assessment and notified the landowner before determining the land status. Landowners are provided the opportunity to conduct independent reclamation during this phase, which must be completed no later than one year after the notification. When there is no opposition from the owner or no reclamation proposed, the land is designated as obliterated land, and all rights related to it are revoked. The owner will not receive any compensation from the government under this approach.



The regulations were initially put in place to address the issue of land acquisition in the study area. Nonetheless, there remain challenges to execution, and the legislation has sparked opposition from numerous parties. The TTLSD project was first launched in 2017, but was delayed until 2022 due to complications with land right status. The government then reactivated the project by revising the permit through Governor Decree Nr.590/20, year 2022. The first permit used the 2013 shoreline as the reference to determine affected land parcel, with the consideration that if the shoreline used is at the time of the location was defined (2017), then most of the area will be located outside the coastline, which would be incompatible with spatial planning policies. In the second decree in 2022, the project used the 2017 shoreline as the baseline, with the same consideration as the first decree, because the inundation is becoming more widespread and affecting a growing number of land parcels.



There are 273 plots that have been recognized and will be designated as “obliterated”. The plots were located in three villages in Kecamatan Sayung: Bedono, Sriwulan and Purwosari. Table 2 presents the details of the land status of the plot and the associated physical condition.



At the time of writing of this paper, the process of the stipulation of obliterated land in the study area had not yet been implemented, mainly due to people’s resistance. The government declared that the project proponent will pay “mercy money” instead of compensation for up to 25% of the Sales Value of Taxable Object for the land that will be stipulated as obliterated land. Meanwhile, the Sales Value Taxable Object in the research region is deemed relatively low, at approximately INR 2500, per square meter (roughly USD 0.17), and a rough estimate resulted in the majority of land owners receiving less than INR 1,000,000 in compensation (approximately USD 670). Inadequate compensation is one of the elements generating community reluctance to relinquish their right of ownership, along with social enviousness from community members whose land was similarly permanently submerged but was not near the construction site and did not receive compensation. However, compensated land only covers a small portion of the total submerged area in these three villages.



As part of the project acceleration, the government revised spatial planning in Kabupaten Demak to align the project with the authorized spatial planning. The initial iteration of spatial planning (2011–2031) was based on Kabupaten Demak Regulation Nr.6/2011. This regulation was updated in 2020 to align with the TTLSD project. Figure 9 and Figure 10 provide a comparison of the first and second spatial planning maps.



In the first version of spatial planning, the frontline was designated as abrasion zone area as buffer zone to reduce the impact of inundation. However, in the revised version, practically all of the region has been designated as an industrial area in order to comply with the TTLSD project. The revised version increased the industrial area defined in the initial edition by over 80%, from approximately 327 hectares to 1471.6 hectares, and located along the coastal region of Kabupaten Demak. Given that the designated area has been subjected to severe abrasion and tidal flooding for years, we believe that the revised spatial planning did not meet the existing conditions.



Legally, the amendment to revise spatial planning is permitted under Presidential Regulation No. 3 of 2016 on the Implementation of National Strategic Projects. Article 19 (1) of this regulation states that SNP should be carried out in accordance with the designation of spatial planning in the area; however, article 19 (2) of the regulation also states that there is the possibility of revising the existing spatial planning if the SNP location is not in accordance with it, when the project technically cannot be relocated from the planned location. This, however, contradicts the Law Nr. 24/2007 on Disaster Management, which demands that the government be responsible for disaster risk reduction efforts and integrates them into development initiatives. Furthermore, the government did not consider the anthropogenic elements that are hastening the impact of climate change in this area, such as industrial operations in the area [29,31,42,43]. Following that, tidal floods and flooding have occurred for decades and are unpredictable, allowing them to be mitigated with adequate spatial planning. The designation of the area as an industrial area plainly contradicts the landscape’s characteristics, as this is an abrasion-prone location [44]. Instead, Spatial Planning-Based Ecosystem Adaptation (SPBEA) will be more suitable for implementation, especially in disaster-prone area [45].



Given the evidence, this indicates that the government prefers infrastructure development and success of the TTLSD project over social and environmental factors for more sustainable development, as well as recognition and protection of land ownership for affected people. First, the stipulation of the inundated land into obliterated with no compensation offered appears to disregard ownership history, as well as reasons behind the disaster—the causes, the aggravation factors, and stakeholders’ reaction to the disaster. In fact, this has been happening for decades, and it appears that the government was unaware of the problem.



Second, we propose that landowners should be compensated fairly and justly if their land is deemed obliterated. The first point is that the root and causes of the flooding are almost certainly related to anthropogenic factors such as development activities in the surrounding area, as stated in several researches [29,31,42,43]. Furthermore, there is still commercial activity such as fishpond and clam breeding area establishment, indicating that the land is still actively being used, even though its prior role has altered. Following that, because this area was forcibly designated for infrastructure development in the public interest, the victims should be compensated for the loss of their land and livelihood. If the compensation paid cannot be as large as what is required in a typical land acquisition case, it should be adequate for them to restore livelihood.



Third, we argue that the option to perform voluntary reclamation which was mentioned by the regulation is practically impossible to implement. Almost the majority of the land parcels that will be designated as destroyed land are located away from the mainland and have been significantly inundated. As a result, reclamation cannot be carried out in stages and will cost a lot of money, which is not the best option for landowners. Eventually, we argue that the designation of permanently inundated land should be performed for the entire area of inundation, rather than just the project-affected land, on the basis that the land is located in the same area.





4. Conclusions


It is always challenging to strike a balance between the need for development, environmental conservation, and protection of community rights over land, particularly in the context of climate change. Nonetheless, as the effects of climate change become more evident and unavoidable, the government should implement a more tenure-responsive policy, including development policy, to adjust to the situation.



We suggest that the stipulation of over-flooded land becoming obliterated land should be reviewed. The abolishment of rights to land that has been declared as obliterated should take into account various factors that caused the loss of the land, including whether it was purely due to natural disasters or whether there were anthropogenic factors that influenced it, such as the government’s negligence in regional planning and handling of the effects of climate change. The fact that the physical condition of the land has changed does not necessarily indicate that the right attached to it should be revoked, given that the majority of the land is still used for economic activities. The absence of compensation for obliterated land must be evaluated, keeping in mind that the site is defined as obliterated land for development purposes in the public interest. We propose that landowners whose land will be labelled as destroyed land and who have long been victims of the region’s climate disaster receive sufficient compensation that may be used to secure their livelihood. Given that there are still many other plots in the region with comparable situations, the government should approach this subject more seriously, as well as consider whether the regulations governing obliterated land adhere to the principles of justice and the protection of individuals’ rights in the face of tragedy.



In terms of land-use policy, we believe that disaster mitigation efforts should be prioritized, and that the designation of any infrastructure project, including SNP, should consider existing social and environmental conditions. The design of the SNP at the project site should also contribute to preventing and alleviating the impact of abrasion in the area. Furthermore, because the coastal area is a complex and mutually influencing ecosystem unit, spatial planning design in a given place such as the coastal area should be considered regionally rather than administratively. Next, given that this is a disaster-prone area, the categorization of the land as an industrial area should be reconsidered. We also emphasize the significance of data availability showing the extent of the area and the number of land parcels affected by permanent inundation, as well as economic and social profile of the affected people, so that it can be used in more comprehensive adaptation and mitigation efforts and sustainable planning.
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Figure 1. Location of the study area. 
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Figure 2. Land parcel from taxation map overlaid with 2013 coastline. The 2013 coastline was accessed from the Ministry of Marine and Fisheries, while the taxation map was accessed from Local Land Office in Kabupaten Demak. The blue figure shows land parcel located outside the coastal area, while the yellow parcel depicts land parcel that intersect with the coastline, and the green parcels located inside the coastline. 
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Figure 3. Land parcel from taxation map overlaid with 2017 coastline. The 2017 coastline was accessed from the Ministry of Marine and Fisheries, while the taxation map was accessed from Local Land Office in Kabupaten Demak. The blue figure shows land parcel located outside the coastal area, while the yellow parcel depicts land parcel that intersect with the coastline, and the green parcels located inside the coastline. 






Figure 3. Land parcel from taxation map overlaid with 2017 coastline. The 2017 coastline was accessed from the Ministry of Marine and Fisheries, while the taxation map was accessed from Local Land Office in Kabupaten Demak. The blue figure shows land parcel located outside the coastal area, while the yellow parcel depicts land parcel that intersect with the coastline, and the green parcels located inside the coastline.
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Figure 4. First type of inundated land. The inundation depth can reach up to 6 m. Some of landowners use the bamboo stack to mark their land boundary. Its location is too close to the open sea, making it unsuitable for fish breeding. Source: field data collection. 
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Figure 5. Second type of inundated land. Most of the land owners use this land for fishponds and clam breeding. The land owners use wooden stakes and fishnet to mark their land boundary. Source: field data collection. 
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Figure 6. Houses with a very low roof. The landowner performs landfilling to avoid inundation, but is unable to heighten their house. Consequently, half of the house is stockpiled by the materials. Source: field data collection. 
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Figure 7. Landowner who is unable to perform landfilling and unable to move to another area. Consequently, they have to adapt with the sea water that inundated the house. Source: field data collection. 
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Figure 8. Site map of TTLSD project. The planned location is depicted in red line. 
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Figure 9. First version of spatial planning in the study area in the period of 2011–2031 (before revision). In this version, the frontline of the area was designated as abrasion zone, and industrial area located landward. 
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Figure 10. Second version of spatial planning in the study area in the period of 2011–2031 (after revision). In this version, almost all area is designated as industrial area, leaving only small portion for mangrove ecosystem area and beach border. 
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Table 1. The number of land parcels and the area (in hectares) that located outside, intersect with, and inside the coastline in 2013 and 2017. Land parcel data sourced from the taxation map issued by Local Government of Kabupaten Demak, while the coastline data were obtained from the Ministry of Marine and Fisheries.
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2013 Coastline

	
2017 Coastline




	

	
Number of Parcels

	
Hectares

	
Number of Parcels

	
Hectares






	
Outside coastline

	
48

	
46.43

	
6318

	
985.12




	
Intersect with coastline

	
59

	
82.45

	
1142

	
430.48




	
Inside coastline

	
13,710

	
1507.14

	
6353

	
220.43




	
Total

	
15,830

	
1636.02

	
15,830

	
1636.02
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Table 2. Land status and boundary identification per location.
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Location

	
Total Plot

	
Land Status

	
Boundary Identification and Physical Condition




	
Freehold

	
Letter C






	
Bedono

	
113 plots

	
7

	
106

	
A total of 99 plots cannot be identified, 13 plots partially recognized, 1 plot can be recognized




	
Sriwulan

	
47 plots

	
22

	
25

	
All plots are used as fishpond with no clear boundary




	
Purwosari

	
113 plots

	
39

	
79

	
A total of 97 plots cannot be identified, 16 plots can be recognized




	
Total

	
273

	
68

	
210

	
1636.2
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