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Abstract: This paper presents the results from a quality and usability analysis of participatory land
registration (PaLaR) in Indonesia’s rural areas, focusing on data quality, cost, and time. PaLaR was
designed as a systematic community-centered land titling project collecting requisite spatial and
legal data. PaLaR was piloted in two communities situated in Tanggamus and Grobogan districts in
Indonesia. The research compared spatial data accuracy between two approaches, PaLaR and the
normal systematic land registration approach (PTSL) with respect to point accuracy and polygon area.
Supplementary observations and interviews were undertaken in order to evaluate the effectiveness
of the spatial and legal data collection, as well as logical consistency of the data collected by the
community committee, using a mobile application. Although the two pilots showed a lower spatial
accuracy than the normal method (PTSL), PaLaR better suited local circumstances and still delivered
complete spatial and legal data in a more effective means. The accuracy and efficiency of spatial
data collection could be improved through the use of more accurate GNSS antennas and a seamless
connection to the national land databases. The PaLaR method is dependent on, amongst other aspects,
inclusive and flexible community awareness programs, as well as the committed participation of the
community and local offices.

Keywords: quality; usability; boundary data collection; legal data collection; first titling;
land administration

1. Introduction

In Indonesia, like other contexts, spatial and legal data collection for systematic land titling projects
are often considered challenging tasks, especially for local land offices. It is not easy for local land
offices to collect and verify the required documents completely, especially considering the pluralism
inherent to the underlying land tenure structure. The issue makes formal land registration in Indonesia
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challenging [1]. Under the current legal and institutional framework, Indonesian systematic land titling
activities are procedurally demanding and rigid, requiring active participation from communities,
villages, and government officers, owing to uncoordinated and sporadic registration activities in the
past [2].

Fit for purposes land administration (FFP LA) principles aim to accelerate land registration activities
utilizing spatial, institutional, and legal framework and also call for incremental improvement [3]. FFP
LA has been tested, if not implemented, worldwide [4,5]. Although there are comprehensive FFP LA
implementing guidelines available [6], see also [7], finding the best-fit land registration and spatial
data collection method suitable for the country context remains a significant task in itself: there are no
one size fits all approaches. Further, managing the financial, political, legal, and administrative aspects
regarding large-scale registration campaigns remains challenging, even when FFP LA approaches
are used.

Indonesia’s current progress on land registration provides an example to examine how quality, cost,
and speed can be leveraged to reach the Indonesian government’s goal of registering all unregistered
land parcels by 2025. The central government launched PTSL (Pendaftaran Tanah Sistematik Lengkap—a
complete systematic land registration for all land parcels using fixed boundary approaches with
terrestrial and photogrammetry surveys) as mandated by the President through President Instruction
No. 2/2018. Before PTSL was launched in 2017, the capacity for land mapping and certification was
around one and a half million land parcels per year. Since 2017, the land registration campaign has
resulted in a massively increased workload for ATR/BPN. In 2017, PTSL covered five million land
parcels, and in 2018 the number of parcels increased to seven million. The target is to complete nine
million land parcels in 2019!. The remaining, more than 50 million land parcels, are aimed to be
registered completely by 2025. PTSL was designed to map all land parcels and to certify unregistered
land parcels nationwide covering each village.

Two years post-implementation of PTSL, completeness is still seen as a big challenge as land
offices frequently focus only on unregistered parcels, leaving parcels with conflicts, floating titles,
and unregistered parcels, decidedly unmapped. From PTSL results in 2018, it was shown that of
the 7.7 million land parcels covered, 62.1% in total could be followed up with formal registration,
whilst 24.6% could not be certified due to uncertain landowners’ legal status. Meanwhile, 13.2% from
the total were unmapped land titles and about 2,200 cases were either conflicting or in the court.
On the issue of uncertain landowners, constituting almost 25%, this is caused by several factors: (i)
local land offices lack access to formal documents regarding the underlying rights; (ii) unknown and
in-absentia landowners; and (iii) unsettled family disputes due to disagreement over land inheritances.
Moreover, the central government has in place stringent standards for land offices to produce land
titles. Low-level problems are rooted in institutional arrangements and contribute more than technical
problems, these being related to the land office’s capacity to survey and map land parcels. This leaves
the mapping of many land parcels in villages incomplete. Incompleteness leads to uncertainties of
rights of registered land parcels in villages: previous studies have therefore correctly questioned the
links between formal land titling, tenured security and livelihood improvement [8-11].

In order to have a systematically registered and complete land administration system, a
country-specific approach, which is fast but reliable is required. Community-driven, participatory, and
crowdsourced approaches promote an efficient and complete land boundary inventory that can be used
for many purposes, including environmental protection and land certification [12-17]. The body of
knowledge for community-driven, participatory, crowdsourced, and volunteered data collection in the
research domain of land administration has evolved in recent years [4,5,18-21]. Participatory mapping
practices for customary and indigenous land rights and land protection, especially for forested and
rural areas, including in Indonesia, have evolved in decades [22]. However, participatory mapping

1 https://www.thejakartapost.com/news/2018/10/19/agrarian-ministry-distributes-6-2m-land-certificates.html.
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that produces “citizen cadastre” [23] that followed up with formal recognition of rights and land titles
in collaboration with national land offices is just a few or just emerging. FFP LA and systematic land
titling emphasizes working with communities to fill gaps, for example, in accelerating adjudication
processes [24], or for eliminating the social constraints [25] related to land governance. However,
measuring the acceptance and consequences of such a community-based land registration has not been
conducted for the land administration domain, especially in Indonesia.

In response, this paper aims to provide an analysis, based on a comparative framework, between
the existing systematic land registration approach (i.e., PTSL) on the one hand, and the participatory
approach, (i.e., participatory land registration—PaLaR), on the other. The analysis focuses specifically
on the areas of cost, time, usability, and quality of the methods. Specific attention is given to the spatial
quality of the methods used in PaLaR. According to the FFP LA guidelines, policy reforms in the spatial,
legal, and institutional framework are required to accelerate land administration completeness. In the
Indonesian context, the country has surveyed and mapped more than 20 million land parcels for three
years using PTSL. Nevertheless, as mentioned above, about 24% out of mapped land parcels are not
ready for first-titling due to unclear ownership, or due to low participation from the community. Thus,
the challenges lie more in increasing community participation to provide legal and administrative data,
whilst preserving the quality of spatial data collection when using PTSL. Taking this into account, in
order to achieve the aim, the research applied two participatory land registration pilots to facilitate the
spatial and legal data collection led by community representatives in Tanggamus and Grobogan. The
results of spatial and legal data collection in the pilots were compared with the results using the PTSL
approach. This paper aims to provide a collaborative analysis regarding spatial quality, effectiveness,
and efficiency of participatory approach and tools, which are lacking in the current FFP literature. This
paper will also then identify lessons learned with regard to the institutional and legal framework.

This paper is structured as follows. Section 2 presents the materials and methods including the
background and the location of the pilots and the methods of the comparative assessments. Further,
it discusses the challenge and impact of increasing participation during the registration process and
the modernization of the data collection methods [7,26] using usability perspectives. Two pilots,
presented here, applied some FFP LA principles, but harmonized, as much as possible, with the current
underlying spatial and legal frameworks. Section 3 presents the results of the comparative assessments.
Section 4 discusses the lessons learned and required improvements and arrangements to increase
the speed and usability degree of participatory land administration, in order to scale from pilots to
national policy.

2. Materials and Methods

2.1. Methods in the Field: PTSL vs. PaLaR

PTSL is a government program dealing with systematic land title registration of all unregistered
land parcels in rural areas in Indonesia. Land registration activities cover survey, mapping, registration,
and certification of all land parcels in a village. As in one village, there can be land parcels that have
been certified previously, the mapping should also deal with boundaries of registered land parcels, in
order to create an up-to-date and complete representation of land ownership boundaries in the village.
PTSL is conducted as a top-down approach program starting with the determination of the village as a
PTSL location.

Indonesia applies mandatory boundary demarcation in land titling projects based upon
Government Regulation (No 24/1997). For surveying and mapping land parcels, a special task
force consisting of government surveyors or licensed surveyors are mandated to collect spatial data of
land boundaries. In parallel to that team, a juridical team is deployed to collect and verify the legal
data concerning the landowner identity and underlying ownership data. Juridical teams are land office
employees assigned by the head of the land office. The budget to run PTSL was allocated from either
the national budget, or local budget, or Corporate Social Responsibility Funds, or funds by the local
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community. Standards and procedures for the technical implementation and budget have been officially
assigned through the Ministry of ATR/BPN. Steps of the PTSL approach include (a) determination of
PTSL location; (b) spatial data collection; (c) legal data collection; and (d) data processing that includes
legal data verification, validation, and titling. As suggested in previous research [27], mandatory
boundary demarcation still faces challenges in terms of social and non-technical issues, leading to
low participation.

This paper also assesses an approach, called PaLaR (participatory land registration), a
community-centered data collection and facilitation for village-level land registration campaigns. In
contrast to PTSL, PaLaR tends towards a bottom-up approach rather than a top-down: spatial and
legal data collection is done completely through the community representatives with the guidance of
government officers.

The PalLaR approach was implemented in two villages residing in Central Java and Lampung,
through a cooperation between the Ministry of ATR/BPN from Indonesia and Kadaster from the
Netherlands. Community representatives are referred here as the community-based land registration
committees (CLRC, or interchangeably called “the committee” herein), who performed the field
activities (spatial and legal data collection). PaLaR explores the use of community-centered data
collection and production, to ensure that tenure security for all can be achieved successfully. It is
hypothesized that by trading-off between efficiency and quality, in implementing fit for purpose land
registration for Indonesia, the method can provide a design for massive scale and fast land titling.

As PalaR is intended to produce the same official titles as PTSL, without changing the
administrative processes, a comparison between PTSL (government-led land titling activities) and
PaLaR (government-facilitated and community-based land titling activities) should be done using the
same activities of both PTSL and PaLaR (i.e., socialization, spatial data collection, legal data collection,
data processing, and certification).

e  Socialization refers to field activities disseminating information about the systematic land
registration campaigns.

e  Spatial data collection relates to field activities done by surveyors to survey and store information
regarding boundary points, adjacency and ownerships of land parcels for first-titling purposes.

e Legal data collection refers to field and office activities to collect underlying formal documents
specifying the owner and the ownership status of land parcels. The required data include signed
application forms, official personal identity verified by the civil registry, an underlying proof of
land ownership (e.g., a statement letter from the village office) and the newest land tax bill from
the Municipality Office.

e Data processing refers to office activities to validate the completeness and the validity of the
submitted documents.

The differences between PTSL and PaLaR methods on implemented four plans are presented in
the Table 1.

Data processing and certification using GeoKKP software for all land parcels in two village pilots
were done by the corresponding Land Office’s staff. For the GeoKKP entry, the local staff must validate
the digital data against the paperwork. Figure 1 provides a graphical overview of the described
workflow designed for the PalLaR pilots.
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Table 1. Differences between the Pendaftaran Tanah Sistematik Lengkap (PTSL) and the participatory

land registration (PaLaR) implementation.

Stages PTSL PalLaR
e A hierarchical top-down activity in e  The government involves a non-governmental
disseminating information regarding organization (NGO) called JKPP (the network
PTSL from government officers to for participatory mapping actions) that have
village leaders and been advocating counter-mapping for villages
neighborhood leaders. and indigenous rights.
Socialization e  Aninformation session usua‘lly. takes e  The socialization 1ncludfes a group dhlscussmn
two hours and consists of briefings related to land ownership and conflict
from leaders and is followed by resolution. It also covers technical training to
questions and answers (Q/A) on the community representatives (CLRC) that took
procedure and prerequisite documents place four days of classes and practices in the
needed to participate in the village office, attended by village leaders and
PTSL program. community representatives.
e  The community representatives (CLRC) acted
e Government surveyors or licensed as facilitators to conduct awareness-raising
surveyors facilitate the recordation can}paigns. CLRC also .facilita.te.d‘ mapping and
Boundary data process and land surveying of social/legal da.ta .coll.ec.tlon activities. They .
collection unregistered land parcels using (CLRC) also did individual parcel boundaries
modern surveying tools (i.e., Total measurements, legal data verification, and
Station/RTK-GNSS). submission. The data was collected digitally
using a tablet with the Meridia Collect App,
connected to a GNSS Antenna.
e A specific/task force team was e Allrequired data was collected in PaLaR during
assigned to collect and verify the the interview sessions and captured as digital
Leeal Data application data from landowners. data using mobile applications operated by the
gat Ly The legal data collection is done committee. The major difference with the PTSL
Collection
manually (paper-based) as current approach: legal data were collected by the
procedures are demanding paper community itself, through the
works to be in place. community committee.
Orthorectified Aerial Imageries]| ~ Registered Parcel Map
W
Socialization at Village q» Socialization at RT Level Working Map Preparation
CLRC Team Recruitment * CLRC Team Training
Mobile-based Data Collector L
equipped with:
- GNSS mapping capability D
- Camera scanning functionality Photo Capture & Digtalization
Hardcopy Submission Interview Submission Boundary Delimitation
Legal Data Consolidation
(3] .
=)| Boundary Demarcation #p  Boundary Survey
Key
o Socialization
o Legal Data Collection Y
o Boundary Data Collection Land Office Submission H Check & Quality Assurance k- Data Processing |
o Data Processing
GeoKKP Ent Public Anouncement Certification
Committee Activity | Only done for PaLaR Y + H

Figure 1. Workflow of PTSL and PaLaR activities (grey boxes were applied for PaLaR only, not

for PTSL).
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2.2. Materials in the Field

Narrowing to the work underpinning this work, subsequent to the above procedures, a spatial
data quality assessment was performed to compare geometric quality against the reference data for
both the test data and the resulting data from survey and mapping activities done by the CLRC
team, using GNSS tools during the field survey of boundary points. Reference data was acquired by
the research team using RTK GNSS/GPS mapping using L1/L.2 geodetic devices for parcels that had
been previously surveyed by the CLRC. CLRC accompanied the research team to show the boundary
markers and in communicating with landowners during the collection of reference data.

The study utilized an app ‘Meridia Collect’, to collect the spatial and legal data. It ran on a tablet
that was connected to a GNSS device, which is an L1 low-cost GNSS, known as Emlid Reach RS. On
the backend, Meridia Collect was supported with Podio to support the online data management, and
to cover data quality checking. Data integration with the national system, i.e., GeoKKP, was completed
manually by local land offices after receiving the registration data from the community team.

Core functionalities in Meridia Collect were the Carta and Terra functionality. Carta was used
to delineate parcels, including the use of snapping tools. Terra was used to map agreed-upon point
boundaries in the field, using the GNSS mapping tool. Legal data collection frequently used Register
to enable data entry (interview/typing), document digitalization, photos, and fingerprints. In addition,
the dashboard application was provided to do spatial data quality checking including topology and
snapping tools, and legal and spatial data integration.

2.2.1. Reference Data

Field measurements of the reference data were completed using the RTK method with L1/L2 GNSS
geodetic devices. The RTK method was undertaken using the available CORS (continuously operating
reference system). Here, the correction parameters were transferred using a standard NTRIP (network
transport of RTCM via the Internet protocol). The base station was not a fixed CORS station, but, rather,
a GNSS receiver that was positioned freely in the field adjusting to possible field obstructions.

Field measurements were conducted using GNSS geodetic devices (L1/L2) with an achievable
accuracy of 10 cm. During the field measurements, boundary points that were demarcated in the
field through markers were collected/measured by the CLRC members, under the supervision of the
landowners. The results of the measurements were represented as shapefiles that could be directly
compared with the other data sample. For the field measurements, the following GNSS receiver was
used: (Brand: South Type: Galaxy G1), produced in 2017, with the following specifications (gathered

from the handbook of the device):
Channel 220 Channels
GPS, GLONASS, Galileo, Beidou, QZSS, WAAS,

Signal Tracking MSAS, EGNOS, GAGAN, E5A, E5B

RTK Survey Horizontal 8 mm + 1 ppm; Vertical 15 mm + 1 ppm

RTK initialization time 2m,8s

Data Format (differential) CMR+, CMRx, RTCM 2.x, RTCM 3.x

Data format (GPS output) NMEA 0183, PJK, binary code

Network support VRS, FKP, MAC, NTRIP protocol; NFC module, USB,
Radio, Bluetooth

Market price in 2018 IDR 250.000.000, 00 (2 pcs set as Base-Rover)

2.2.2. Evaluation Data

The evaluated datasets were the data collected in PaLaR using a local coordinate/reference system,
captures through a Base (ground control point) and Rover configuration, and a tablet, which was
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connected to a low-cost GNSS receiver, Emlid Reach RS+, which had the following specifications:

Channel 72 Channels

Signal Tracking GPS/QZSS L1, GLONASS G1, BeiDou B1, Galileo, E1,
SBAS

RTK Survey Horizontal 7 mm + 1 ppm; Vertical 14 mm + 2 ppm

RTK initialization time 2m,8s

Data Format (differential) RTCM2, RTCM3

Data format (GPS output) NMEA, ERB, plain text

Network support USB, RS232, PPS, Bluetooth, Radio, NTRIP

Market price in 2018 IDR 26.500.000, 00 (2 pcs set as Base-Rover)

In addition to land boundaries, the app also captures registration documents, including ID cards,
application forms, tax receipts, letters of ownership from the village office, required for first-titling.
Data collection done by CLRC was stored in Meridia Collect. After data cleaning was completed by
a Meridia data officer, the data was submitted to Tanggamus and Grobogan local land offices. Data
collected were classified as parcels with registration data (ready for land certification), parcels without
registration data (considered as K4/already registered or K3/not ready to be registered), and interviews
only (without spatial data collection).

2.3. Methods in the Office

2.3.1. Quality Assessments

This study was looking at the data quality and the procedure quality that resulted from participatory
land registration. Here, ‘quality’ refers to the “totality of characteristics of a product that bear on
its ability to satisfy stated and implied needs” (ISO 2002, originally in ISO standard 8402). The data
quality that was seen as essential here were spatial data quality, logical consistency, and completeness.
Meanwhile, the procedure quality that was considered essential for land registration for this study
included time, cost, and usability of the application used by the community. The set of measures for
these two quality themes and their corresponding attributes is given as follows.

From the literature, spatial data quality can be broken down into elements of quality, characterizing
the fitness of the product against specific standards (also known as producer accuracy). Some known
international standards define spatial data quality: i.e., ISO 1957:2013 on Spatial Data Quality, and
ASPRS (American Society for Photogrammetry and Remote Sensing) on ASPRS Positional Accuracy
Standards [28]. From a different perspective, quality can also be seen as fitness for use, where quality
is seen to meet the specific purposes for the use, either by an expert or common users following a
possible list of fitness- for-use criteria (see, e.g., [29,30]).

According to geospatial information literature, five to eleven elements can be used to distinguish
spatial data quality [31]. For assessing the spatial data collected, at least six elements are commonly used
to describe quality: lineage, positional accuracy, attribute accuracy, logical consistency, completeness,
and semantic accuracy. In these two pilots, the geospatial data quality assessment was focused only on
positional accuracy, logical consistency, and completeness.

e  Positional accuracy can be seen as the accuracy of the coordinate values. This can be calculated as
relative or absolute positional accuracy. Absolute positional accuracy is defined as the accuracy of
test coordinate values against the reference coordinate values. As the land parcels form polygonal
areas, the accuracy here is assessed per the differences in point position and area between the test
dataset (dataset collected by CLRC) and reference dataset (dataset collected by the research team).

e Logical consistency deals with the contradictions that violate compliance between the schema
and structure of the spatial dataset and the values represented in the collected data. Logical
consistency includes topological consistency and validity of attributes compared to the conceptual
schema [32]. It may also include format consistency [33].

e  Completeness refers to “the relationship between database objects and the abstract universe of all
such objects”, [34] or measures related to accessing data and missing data [33].
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Spatial data quality was assessed through the comparison of the evaluation dataset against the reference
dataset. The reference dataset represented an ideal PTSL spatial data collection using the RTK GNSS
method, following the normal land titling/PTSL technical guidelines. The surveyed points of the
PALAR'’s land parcels were assessed using a point accuracy test. For assessing the quality of polygon
areas of PALAR’s land parcels, this study implemented the polygonal area assessment.

Point accuracy shows the closeness of the evaluation data to the reference data and is assumed
to have a better result and be closer to the standard of point measurement. It yields a displacement
line of length between the evaluation and reference point datasets. Point accuracy was often used to
evaluate OpenStreetMap (OSM) data quality (see [35,36]).

In addition to point and area evaluation, an assessment of the completeness and logical consistency
of the data collection was also done. Completeness herein refers to the completion of the spatial data
collection for one village. The national (PTSL) standard demands that results of the cadastral mapping
of a village are categorized as existing certified land parcels (K4), undisputed land parcels not ready
for certification (K3), disputed land parcels (K2), and undisputed land parcels ready for certification
(K1). A score between 0% and 100% will determine the completeness of the mapping. Completeness
can also be seen as the completion of legal data collection. Legal data collection will result through the
entry of the legal data regarding the legal information of the landowners’ identity (e.g., family card
and identity card) and land ownership underlying status (e.g., a letter from the village, transaction
deed, tax receipt, and so forth). Legal data completeness is specified as “Yes” or “No”.

Logical consistency refers to the fidelity of the relationships in the dataset collected in PaLaR. For
land registration purposes, the topology of land parcels is a logical data consistency measure that is
considered important. This ensures that the shape of the individual land parcel is closed properly and
that adjacent land parcels are topologically correct. The topological and validity cleansing of collected
data in Tanggamus and Grobogan was assessed.

2.3.2. Time Assessment

Time in this assessment refers to the number of hours and days to complete all activities, excluding
the certification process, which is excluded as the process is within the government’s control. Some
delays and breaks occurred in both pilots. For the assessment, use of time for spatial and legal data
collection, idleness and break sessions were not counted. Time was seen as a stop-watch measurement
for completing the spatial and legal data collection in the field.

The use of time to complete the land registration campaign during the PaLaR project was limited to
the socialization and data collection time only. Other stages of the campaign, including data processing
and certification, were not assessed. The actual data collection time was measured by the system
embedded in the Meridia Collect app.

2.3.3. Cost Assessment

Significant cost in this assessment was money allocated from the government budget to finish
the activities. As the budget of PaLaR only covered socialization and data collection, and partly data
processing but no certification, the focus of cost assessment is on socialization and data collection
activities only. The results of the cost assessment will be compared with international guidelines and
can be used by stakeholders to plan the participatory land registration budget.

For this study, the land office and the committees in Tanggamus and Grobogan were interviewed
regarding the costs for data collection?. Costs that were not yet considered in the results of the project

2 Costs that are used to facilitate the PaLaR activities are comprised of:
. Cost to mobilize and provide grants (seen as fees) for CLRC members;

. Cost required by village leaders to provide boundary monuments and administrative materials (e.g., paper copy and
stamp expenses);



Land 2020, 9, 79 9 of 27

include a group discussion facilitated by JKPP, field training, hardware and software investments (e.g.,
tablets, GPS and document scanner, and software developments).

2.3.4. Usability Assessments

The term “usability”, as it is used in this paper, refers to the usability of the geospatial information
interface used in the pilots and not to the geospatial data itself, as used in other works. Usability
assessment was done to evaluate the effectiveness, efficiency, and usefulness of the mobile application
to gather spatial and legal data from the community. Previous works have applied usability measures
of mobile applications for participatory data collection [37,38], but no work has been done in support of
land titling projects. The research measures were focused on effectiveness, efficiency, understandability
of the interface, and how error-tolerant and engaging it was as recommended in the ‘5E usability
measures’ [39].

Usability assessments were completed by conducting interviews with users and observations
during the use of the app to collect the field data. Here, “users” refer to CLRC members in Tanggamus
and Grobogan. The app refers to the Meridia Collect app, the data collection tool used by CLRC.

3. Results

3.1. Statistics of the Overall Data

In total, 1000 points of land parcels in Tanggamus and 1697 points on land parcels in Grobogan
were collected. The status of the data completion was captured at the end of the pilot project and is
shown in Table 2.

Table 2. PaLaR land parcels of Tanggamus and Grobogan pilots.

No Parcels Tanggamus Grobogan Total Percentage
1 Parcels with legal data 465 237 702 26%
2 Parcels without legal data 535 1460 1995 74%
3 Exported parcels data 956 291 1247 46.20%
1+2 Total of parcels 1000 1697 2697 100%

As of September 2018, final updates were provided by the two local land offices. The land parcel
status in the Village of Kuripan, Tanggamus, and Wandan kemiri, Grobogan can be seen in Table 3.
In Tanggamus, PaLaR land parcels that were ready for land titling (K1) were 532, meanwhile in the
Village of Wandan Kemiri, Grobogan, land parcels that were ready for land titling, were 686. It was
about 50% in total, out of PaLaR land parcels that can be followed up with land titling. Other cases
were K3 and K4. A typical example for K3 is landowners did not want to continue to participate in
land registration programs for unconfirmed reasons (see its explanation in the Discussion). K4 means
that land offices must take actions to improve the quality of land records as previously the land titles
were either not mapped correctly or with no spatial information (known as floating titles).

e  Cost to cover logistics for socialization and during the field data collection.
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Table 3. PaLaR land parcels of Tanggamus and Grobogan pilots.

No Parcels Tanggamus Grobogan Total Percentage
1 Parcels to be registered (K1) 532 686 1218 50%
2 Parcels without legal data (K3) 304 703 1006 42%
3 Parcels registered previously (K4) 100 94 194 8%
Total of parcels 1036 1483 2418 100%

3.2. Results of Spatial Data Quality Evaluation in Tanggamus

3.2.1. Results of Evaluation for Point Accuracy

Evaluation for positional accuracy was completed first by selecting land parcels identified in
the referenced and evaluation dataset through the same number of points. The authors limited
the evaluation of positional accuracy to paired boundary points found in both the referenced and
evaluation dataset. In Tanggamus 15 parcels out of 33 had a different number of points.

The research team that recorded the point boundaries of the reference data was accompanied by
CLRC during the survey. During the field survey to individual parcels, most landowners attended the
field check. CLRC checked the points with the previously surveyed ones, by using the map provided
by the tablet used in PaLaR or by consulting with the landowners. Most land parcels were demarcated
in the field, hence point identification was easier.

Next, parcels in both the reference and evaluation dataset that had the same number of points per
parcel were compared to determine the difference of the coordinates. This comparison produced a
length of line (distance) between the reference and evaluation of boundary points. The average and
standard deviation of the shiftings were calculated. The differences of the point coordinates between
the reference and evaluation dataset for Tanggamus can be seen in Figure 2. The average difference
was 0.521 meters while the standard deviation was 0.570 meters. Poor results (>1.5 m) resulted from
either poor data correction or points surveyed with GNSS floated solutions.
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Figure 2. Positional accuracy (in meters) plotted as shifting of points found between reference and
evaluation dataset, shifting > 1.5 m is indicated through the red dashed line.

3.2.2. Results of Evaluation for Polygonal Features

The polygonal quality of land parcels was assessed using the area comparison method. The
comparison method was used to compare parcels of the same unique ID from the evaluation and
reference dataset. There were 33 samples of land parcels. From the polygonal area, an evaluation was
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done in Tanggamus, the results of the classification of the spatial data quality of area comparisons can
be seen in Table 4. Equal interval grouping was used to show the distribution of values of the results
for area comparison.

Table 4. Classification of area comparison in Tanggamus using the equal interval.

Classification of Area Comparison using the Equal Interval Method

Classes Quality Frequency
0.000 41.667 Very good 29
41.667 83.333 Good 2
83.333 125.000 Quite Good 0
125.000 166.667 Not Good 1
166.667 208.333 Bad 0
208.333 250.000 Very Bad 1

Graphical views of spatial data quality derived from all methods can be seen in Figure 3.

Tanggamus: Evaluation vs Reference Data
35
31
30
25
20
15
10
5
0 1 0 1
0 : = =
Polygon Area
m\Very good M Good Quite Good Not good [OVery bad

Figure 3. Analysis of the evaluation and reference dataset in Tanggamus.

The visualization of polygon data for the evaluation and referenced land parcels can be seen
in Figure 4. It shows the differences of lengths of parcel boundaries between the reference and
evaluation data.

Differences were caused by at least two factors: (1) location of points measured by CLRC were not
exactly the same points as measured by the research team. In some cases, although the research team
was accompanied by the CLRC during the measurements, there was uncertainty within the CLRC
team regarding the location of the point because the field demarcation was not permanently installed
or the landowner was not present and (2) effect of data cleaning in the post-processing by the Meridia
data officers that included snapping or adding points, which produced different parcel boundaries.
As seen in the parcel with the red circle, 22 different points existed between the reference and the
evaluation datasets. This could have been caused by having no boundary demarcation in the field. A
similar case also occurred with the land parcel indicated through the yellow circle.
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Figure 4. Visualization of differences in the results of evaluation (blue) and reference (black) polygonal
data in the study area of Tanggamus pilot.

Figure 5 (top) shows the evaluation versus the reference dataset, although the evaluation dataset
here was not cleaned (before the geometric data cleaning process). In some cases, Figure 5 (below), the
differences may have resulted from wrong snapping during the data cleaning process. The differences
between the reference and the evaluation dataset were less before than those after the data cleaning.

—

B ~ ’ / ,. S
. y — UGM dual freq. RTK
A [ Meridia PaLaR uncleaned

Figure 5. Cont.
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Figure 5. Differences in results in the area and length of the evaluation (uncleaned) and reference
(cleaned) data.

Furthermore, the difference in quality was visualized for both polygonal feature assessments.
Darker colors represented lower quality, hence, for areal comparison, darker green meant lower quality.
This meant a greater difference between the reference and evaluation datasets. Maps of polygonal
quality of collected land parcels can be seen in Figure 6. Darker means bigger differences or larger gaps

4renced Data

Legend

Area Comparison
Evaluation Data (after cleaning) vs.

Kuripan - Tangga

Area comparison (m?)

Value
246,824

—T

Figure 6. Map of area comparisons between the evaluation and reference dataset in Tanggamus

3.2.3. Results of Logical Consistency

All parcel data collected from Tanggamus were checked for logical consistency. From checking
activity, it can be concluded that topological consistency and attributes’ validity were good.
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3.2.4. Results of Completeness

Completeness here refers to the completion of spatial data collection for one village. The final map
produced should give clear information as to which land was categorized as existing certified land
parcels (K4), undisputed land parcels not ready for certification (K3), disputed land parcels (K2), and
undisputed land parcels ready for certification (K1). Completeness can also be seen as the completion
of identification of all parcels and their ownership status. It can be concluded that the completeness
was well achieved with the PaLaR method, as 100% of all land parcels were mapped.

In terms of legal data collection, as of August 2018, 465 out of 535 parcels were without legal
data. This could have been because incomplete parcels (red) either were not registered or not ready
to be registered (Figure 7). Landowners who were not registered were generally less motivated to
participate during the land registration.

Legal Data Collection from Evaluation Data
Kuripan - Tanggamus

N\

Legal Data Collection
- Not complete
Complete

500 1000
]

Meters
© OpenStreetMap (and) contributors, CC-BY-SA

Figure 7. Completeness of legal collection in Tanggamus.

For clarity, the results of the spatial accuracy assessment of the Grobogan pilot are presented
separately in Appendix A.

3.3. Legal Data Quality

Results of legal data quality were compiled based on interviews with Grobogan and Tanggamus
land officers on the 24th of September 2018. Both local land offices believed the errors found in PaLaR
data collection were acceptable, as similar errors were also recognized in PTSL. Examples of errors
included: typographical errors, wrong addresses, invalidated or missing identity numbers, and family
card numbers, and underlying ownership letters from villages. In terms of legal data collection, there
were no serious issues in the data recorded through the data collector app. It can be said that the legal
data quality from PalaR data collection was acceptable, or at least comparable to PTSL.
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3.4. Results of Cost Assessment

The costs of the Pal.aR project were covered by the land office using the same unit price per parcel
as targeted in the PTSL activity. Hence, it can be said that the costs allocated to the PaLaR activities,
particularly in dealing with CLRC mobilization and field data collection, was well-covered using the
PTSL budget.

In Tanggamus:

1.  Legal and spatial data collection for K1 (ready to be registered) was paid at IDR 85.000/parcel.
This was done by the CLRC. At the time of the report, there were 532 land parcels ready to
be certified.

2. Legal data verification and data processing were done by the local land office using the
PTSL budget.

The total expense was estimated to be IDR 65.2 million, comprising IDR 45.2 million for data
collection (fees to CLRC) and about 20 million for preparation and socialization. For 532 land parcels
that were certified, this meant that the cost for land registration was about IDR 122.600 /parcel with
PaLaR (before legal data processing and certification by the land office), i.e., the land registration cost
was 8.4 USD per parcel before legal data verification and certification activities of the Local Land Office.

In Grobogan:

1.  Legal and spatial data collection for K1 (ready to be registered) was IDR 50.000/parcel. The activity
was done by the CLRC. In total, there were 686 parcels in K1 status (ready to be registered);

2. Preparation, logistics, and legal data verification support from the village office was paid by the
local land office with the amount of IDR 7.500/parcel;

3. Legal data verification and data processing was done by local land office using the standard PTSL
budget; cost: 90.000/parcel;

4. The certification process would be 10.000/parcel using the standard PTSL budget.

The total expense was estimated to be IDR 59.5 million, comprising IDR 39.5 million for data
collection (fees to CLRC) and 20 million for preparation and socialization. For the 686 land parcels that
were certified, this meant the cost for land registration was IDR 86.650 /parcel for socialization and
data collection activities, i.e., the cost was 5.9 USD/parcel before legal data processing and certification
by the Land Office.

PTSL implementation in Tanggamus (field survey cost for Area III) was set to IDR 214.980 (by
government surveyor), or IDR 330.240 (by licensed surveyor). Meanwhile, field cost for Area V, e.g.,
Grobogan, was IDR 114.340 (by government surveyor) or IDR 170.000 (by licensed surveyor). The cost
specified in the PTSL project was all-inclusive of hardware and software. For example, costs for utilizing
GNSS receivers (L1/L2 types) and CAD/GIS software were the responsibility of consultant/private
surveyors. The summary of the cost comparison between PaLaR and PTSL is given in Table 5.

Table 5. Cost simulation and comparison between PTSL and PaLaR methods.

Cost per Land Parcel
Activity
Tanggamus PTSL  Tanggamus PaLaR Grobogan PTSL Grobogan PaLaR

Socialization 7500 7500 7500 7500
Data collection 330,240 50,000 170,000 85,000
Data processing 90,000 90,000 90,000 90,000
Certification 10,000 10,000 10,000 10,000
Cost per parcel (IDR) 437,740 157,500 277,500 192,500

Cost per parcel (USD) 31 USD 11.25 USD 19.82 USD 13.75 USD
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The calculation of the cost only considered land parcels with K1 and K3 status, as currently the
government only considers K1 and K3 land parcels for project costing. As seen in Table 6, the PaLaR
method offered a lower cost than PTSL. However, it is important to note that this measure was not
considered the following cost used in the pilots: the group discussions facilitated by participatory
facilitators outside community and government organization and training, training resources, and
hardware and software investments. The PaLaR method implemented in this study is comparable
to adjudication and survey activities done by the community specified in the cost and financing
guideline [40]. Still, the output of PalLaR is comparable to the type of fix boundary demarcation of
systematic registration activity. The use of technology and the collaboration between government,
community facilitator and community representatives produced a value for the money solution for
participatory land registration.

Table 6. The actual and hypothetical time required in PaLaR pilots.

Hypothetical Total Time
. Registered . Actual Time P . Done by 4
Pilot Areas Activity . Time (vol X Time) . .
Parcels Units/Parcel . Teams/Village with 6
(minutes) .
Working hours/day

Tanggamus 532 Boundary 32 min 532 x 32 11.8 day
532 Legal 11.8 min 532 x 11.8 4.3 day
Grobogan 686 Boundary 25 min 686 x 25 11.9 day
686 Legal 9.1 min 686 x 9.1 4.3 day

Notes: 1. Legal data collection used the maximum length of activity times: 26.4 days or 6240 min; 2. For spatial data
collection in Kuripan, Tanggamus district, the average time required to survey boundary points of each parcel in
residential areas and rice paddies was 32 min.

3.5. Results of Time Assessment

Using the data provided by the application system, the duration of spatial data collection for both
Tanggamus and Grobogan can be summarized as follows:
Mapping Completion Time

1.  Kuripan: Rice paddy 39.67 min, Farming land 37.21 min, Residential 20.39 min;
Wandankemiri: Rice paddy 30 min, Farming land 18.11 min, Residential 24.48 min.

One should consider the difference in field terrain between the two pilots. Tanggamus has a steep
topography with some rolling areas, especially towards the forested mountain and farming areas.
Meanwhile, Wandan Kemiri, Grobogan, has a plain topography. This may lead to differences in field
survey times.

Meanwhile, the total duration of the legal data collection can be extracted from the data capture
completion as follows:

1.  Interview submissions: 16.3 days
2. Mapping submissions: 25.0 days
3.  Drawing submissions: 26.4 days

Based on the data given, the time spent for the completion of data collection in the Tanggamus
and Grobogan cases can be seen in Table 6.

It could be concluded that the actual time spent for legal and spatial data collection in PalLaR,
both in Tanggamus and Grobogan, was consistent at 11.8-11.9 days for spatial data collection and 4.3
for legal data collection. Thi