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Abstract: Improving the quality of spatial cadastre remains a challenge in Indonesia. The lack of
data quality impacts the legal uncertainty of land rights and the inequality of control, ownership,
use, and utilization of land. This study discusses the efforts that can be made to achieve an accurate,
assured, and authoritative spatial cadastre by referring to cadastral regulations in Indonesia, espe-
cially in urban areas. This research focuses on three spatial elements: boundary determination sur-
vey, measurement methods, and base map accuracy in order to assess systematic and sporadic reg-
istration activities previously conducted in two sub-districts in North Jakarta. The areas are located
in a compacted urban area that consists of 19,173 land parcels as a research sample. A multivariate
clustering tool is used to analyze the grouping of land parcels into a cadastral typology (comply/not
comply). This study indicates that the level of compliance of the land parcel maps against three
spatial elements are the following: (1) the compliance to boundary determination survey by 100%;
(2) the compliance to measurement method by 17.36%; and (3) the compliance to base map accuracy
by 0%. This paper explains how the cadastre typology can be used as an indicator of compliance as
well as a baseline to improve the quality of spatial data.
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1. Introduction

In 1995, FIG (The International Federation of Surveyors) (1995) released “FIG State-
ment on the Cadastre” to emphasize the importance of a complete cadastre as an infor-
mation system for sustainable development goals [1]. The World Bank mentions the im-
portance of a complete cadastre where all privately held land plots are registered and
mapped. In the Ease of Doing Business Reports, implementing a geographic coverage in-
dex is considered as an essential component of the quality of land administration [2]. A
complete cadastre is expected to become a modern land administration infrastructure, as
referred to in the Land Management Paradigm [3]. Land management is defined as man-
aging the use and development of land resources [4]. To achieve a complete cadastre,
Grant et al. [5] argue that legal land parcel boundaries are closely related to physical, doc-
umentary, and spatial boundaries. Arrufiada (2018) distinguishes the determination of the
boundaries of the land parcel as divided into two activities, namely spatial work such as
measurement; and activities of a legal nature, such as boundary agreements. In contrast
to the land administration literature and several World Bank policies, Arrufiada (2018) is
more supportive of setting boundaries voluntarily (optional) than compulsory to reduce
the risk of disputes in the future [6].
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The Cadastral Triangular Model was proposed by Grant et al. [5] to understand var-
ious problems of representation of land boundaries in the cadastral system. Physical
boundaries may limit land use, as evidenced by a monument, natural boundaries, fences,
walls, and other boundaries seen in the field [7]. The boundaries used in the tax map (fiscal
cadastre) are usually the physical boundaries of the land parcels used by the taxpayer.
Document boundaries are field boundaries recorded in documents received and agreed
upon by the parties, such as the boundaries outlined in the survey plan, field notes, sup-
porting documents, and others.

Grant et al. [5] define spatial cadastre as a spatial representation of cadastral bound-
aries within a jurisdiction with the positional and relative uncertainty level. Furthermore,
Grant et al. showed that improving the quality of spatial cadastral data can refer to the
agreed-up improvement level by the parties (owner of the adjacent plot of land) [7]. The
agreement of the parties is in line with the concept of the Land Administration Domain
Model (LADM), which consists of three fundamental aspects, namely the parties, rights
(and restrictions/responsibilities), and spatial units [8]. As with LADM, data quality im-
provement should be carried out gradually, both in spatial and legal aspects [9].

Research conducted in Australia and New Zealand, which already have an AAA
class (Accurate, Assured, Authoritative) land administration system, resulted in the pro-
posed seven spatial cadastral data improvement levels [7]. The spatial cadastral improve-
ment level can be seen in Table 1, where the lowest level (zero) is named a graphical/ana-
log paper map, which is made on paper media and is equipped with a map index. This
level has a high level of uncertainty, both relative and positional. Meanwhile, at the high-
est level (seven), the term cadastral legal coordinates are known. Therefore, the coordi-
nates displayed legal status and the most substantial evidence when defining the survey.

Table 1. Level of improvement of spatial cadastre data quality with indicative uncertainty defined
by Grant et al. [7].

Level Level Name Level Description Level of Uncertainty

Original cadastral index High (relative)

Level 0 Graphical Paper Map maps High (positional)

The digitization of the Level
Digitized Spatial Cadas- 0. New cadastral survey High (relative)

Level 1
eve tre boundaries are added to the High (positional)
digitized boundaries.
The combination of a new
2a. Adjuste.d spatial ca- measgrement request with Medium-High (relative)
dastral maintenance an adjusted boundary of the o
.- . Height (positional)
measurement existing spatial cadas-
tre/level 1.
The combination of a new
Level 2 .
b, Measurement of spa- measurement request with
o . p adjusted boundaries of the Medium-High (relative)
tial cadastral mainte- . . .
rubber-sheeted the adjacent Intermediate-High (po-
nance of rubber sheet re- . .,
land parcels of existing spa- sitional)
sults .
tial cadastre/level 1 to re-
duce distortion.
Spatial cadastre is systemati-
1y i d th h
. cally IMPTOvECFIOUSY Intermediate (relative)
Aligned cadastre—spa- alignment with other spatial . .
Level 3 . . . . Intermediate (posi-
tially data (including geodetic

ional
surveys bound to field tional)

boundaries).
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Spatial cadastre is systemati-

cally improved by doing re-

measurement and adjust-
Improved spatial cadas- ment of overall boundary
tral measurement dimensions from survey his-

Low-Medium (relative)
Low-Medium (posi-
tional)

Level 4

tory data plus binding of
new surveys to geodetic
controls.

Spatial cadastral meas- Level 5 differs from level 4
Level 5 urements that are by reg- in terms of compliance with
ulations survey regulations.

Low (relative)
Low (positional)

The coordinates of the des-
ignated cadastral boundar
Measurement - & y

Level 6 e recorded historically to
v Cadastre coordinates are recor 1storically

Low (relative)

L o e 1
define the survey (it is not ow (positional)

absolute).

N in th la-
The designated coordinates one in theory (rela

Level 7 Legal - are set as primary legal sta- tively)
Cadastre coordinates . P €8 Nothing in theory (po-
tus (if no errors are proven). . .
sitional)

The upgrading of accuracy levels presented in Table 1 can be seen as a road map for
improving cadastral maps incrementally. The concept of land administration and land
management paradigm [10] has been adopted by Ministry of Agrarian Affairs and Spatial
Planning/National Land Agency (ATR/BPN) with the idea that a cadastral map can be
served as a basic layer for various land administration activities in Indonesia. Unfortu-
nately, there has been no spatial governance applied in regard to the integration of old
and new parcel measurements in the cadastral map. Thus an idea to realize a multipur-
pose cadastral map that refers to “a map that contains the physical boundaries of a plot of
land and has information on control, ownership, use, and utilization of land and other
thematic information, complemented by geographical elements (such as rivers, roads, and
administrative boundaries)” [11] is still a big challenge. As an effort to formulate ways to
assess the cadastral map completeness, earlier, Martono et al. [12], in their research in Ma-
diun Regency, have analyzed six cadastral elements adopted from the regulation of ca-
dastral boundary determination in Indonesia [12]. As currently there is no specific termi-
nology related to cadastre typology, this paper defines cadastre typology as a method
used to classify cadastre element variables into a group of objects based on their similarity
in order to obtain a quantitative analysis based on existing conditions found from their
legal and spatial elements. Here, legal elements are: parties who locate the boundary,
boundary agreement, and boundary markings; while spatial elements are: boundary de-
termination survey, measurement methods, and the base map accuracy. The Multivariate
Clustering Tool (MCT) in geographic information systems software is used to classify the
compliance levels of each cadastre element into “comply” and “not comply”. In this re-
gard, three legal elements have been used to analyze systematic land registration in rural
areas in Madiun District [12].

Until now, there is no research conducted on cadastral typology using three spatial
elements in urban areas, either cadastral data from systematic or sporadic registration.
The cadastral typology resulting from an assessment of the spatial aspect of cadastre can
be used to identify which cadastral elements must be improved to meet the applicable
regulatory provisions. It is expected that this research can contribute ideas in defining the
stages of improving the quality of spatial cadastre to meet cadastral regulations in Indo-
nesia.
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2. Materials and Methods

This study adds three cadastral elements and continues the methodology proposed

by Martono et al. (2021) [12]. Field data collection was carried out in urban areas (Pluit
and Lagoa Wards, North Jakarta Administrative City). The methodology used in this
study is a qualitative method. Briefly, the research workflow as referred in Figure 1, car-
ried out in the following stages:

(a)

(b)

(©)

(d)
()

Interviews with policymakers to identify the cadastre system in Indonesia. The inter-
view material is guided by the Cadastral Template 2.0 questionnaire developed by
the University of Melbourne, Australia (Box A) [13];

Regulatory studies, namely laws, government regulations, ATR/BPN Ministerial
Regulations, and implementation instructions in order to formulate the cadastre ele-
ments specified in the boundary determination in Indonesia (Box B);

Cadastre typology forming as an indicator of the level of quantitative conformity
with land parcel maps using tools on geographic information system software (Box
O

Analysis of the causes of cadastre in the study area is still incomplete based on the
results of interviews (Box D); and

Random interviews with certificate recipients and officials in the Survey and Map-
ping Section of the North Jakarta Administrative City Land Office in areas of study
to confirm the analysis results (Box E).

r

Indonesian Cadastral System | ,| Incompleteness of Cadastral
(Cadastral Template 2.0) System in Indonesia

Interviews to I
Practiioners

@ Interview

) ﬁ Literature Study \

Study of Regulations
1. Basic Law No. 51960
2. Goverment Regulation No. 24/1997
3. Regulation of The Minster No. 3/1997
4. Related Technical Instructions

< Six Cadastral Elements
L < 2 X l ~
1 2 3 4 5 6
Agreement Boundary Cadastral
Parties who @ Boundary Accuracy
Locates The | | between The Determination Survey

Marker; 5 | jof Base Map
Boundary Adjoining ’ Officer Method | < ¥
Landowners
2 . . g r .

t of Land Registration map usingMCT

Spatial Dataset Cadaster
Area Study

Cadaster Typology

I Comply Il Not comply |

4_[@ o } {@ (Ran:::t;r;?:pling) ]

Figure 1. Work steps for the assessment of six cadastre elements [12].: (A) Interviews, (B) Litera-
ture & Regulations reviews, (C) Assessment of Land Registration Map using MCT, (D) Complete-
ness Assessment Analysis, and (E) Random Interview.

Currently, there is no specific terminology related to cadastre typology. However, in

this study, cadastre typology can be defined as a method used to classify cadastre element
variables into a group of objects based on their similarity in order to obtain a quantitative
analysis of cadastre typology.
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Boundaries determination in land registration regulations in Indonesia is a legal or
juridical activity, which is stated in the registration form (DI) 201, namely the Juridical
Data Research Minutes and Boundary Determination. By the provisions of PMNA No.
3/1997 Article 140, DI types can be seen from the numbering, a) DI which the numbering
begins with the number 2 in the registration form means describing the part of the juridi-
cal data, b) DI which begins with the number 1 indicates technical data, then c) DI that
begins with number 3 means for administrative data [14]. However, the boundary deter-
mination activity stages consist of legal and spatial elements, as shown in Figure 2. Six
cadastral elements were obtained from a literature study on legal (including laws and
regulations) governing measurement and mapping, particularly criteria stated in Regula-
tion of the Minister of Agrarian (PMNA) Technical Guidelines 3/1997 Articles 17 to 24 [14].
The classification of cadastre typology proposed by Arrufiada (2018), in this study can be
grouped into six cadastral elements, which are: legal elements (parties who locate the
boundary, boundary agreements, and boundary markings) and spatial elements (bound-
ary determination survey, measurement methods, and base map accuracy) [6]. Here,
boundary determination survey is the term that used to specify activities involving cadas-
tral surveyors and boundary determination activities in the field. Legal elements are rep-
resented by blue boxes (1 to 3) and spatial elements by red boxes (4 to 6). Only spatial
elements will be used to conduct assessments in this study (Table 2). To evaluate the com-
pliance of spatial cadastral elements dataset in the study area to the regulation, this study
uses the binomial number 1 for “comply,” and 0 for “not comply”. In order to classify the
compliance levels of each spatial cadastre elements, this study used tools from geographic
information systems software.

Table 2. Assessment of spatial element compliance level of spatial cadastre dataset on sporadic and
systematic measurements [14,15].

No. Cadastral Elements Compli-
ance
SPATIAL ELEMENT
1. Boundary-Determination surveyors: 1/0
Government surveyors (ASN)
Licensed surveyor
Other surveyors
2. Measurement methods *):
a. Terrestrial 1/0
A e Tools (Steel measuring tape, EDM, Total Station) 1
. Method: Offset, Polar 1
. Extra Measurements and Tolerance 1
o Extra Measurements 1
) Tolerance 1
b.  Aerial Photogrammetry 1
c

Satellite observation method
. GNSS/CORS 1
d.  Other methods (boundary delineation with satellite im-
agery, crowdsourced data)

Base map accuracy *¥)
3. (aplanimetric accuracy greater than or equal to 0.3 mm on a map 1/0
scale):

. 1: 1,000 urban areas

. 1: 2,500 agricultural areas

o 1: 10,000 large plantation areas




Land 2022, 11, 1732

6 of 15

o It does not meet planimetric accuracy 0

o Not any 0

*) measurement method: PMNA Technical Guidelines No. 3/1997 Materials for Measurement and
Mapping of Land Registration p. 5-7 states, “Measurement of land parcels by terrestrial method for
systematic and sporadic land registration is a direct measurement in the field by taking data in the
form of angles and/or distances. In principle, what is meant here is angles and distances on a flat
plane.” Angle measurement equipment can be determined with a minimum reading accuracy (i.e.,
20” for Theodolite WILD-TO0). Similar to measurement of distance using EDM or steel measuring
tape and for making right-angled lines by prisms. Other types of equipment may also be used for
drawing sketches, forms, and so on [14]. **) Basemap accuracy: Spatial cadastre presentation at the
City Administration's Land Office North Jakarta uses base map available in the Computerized Sys-
tem of the Land Office (KKP) application: Open Street Map, Bing Road, Bing Aerial, and Bing Aerial
with Labels. However, all of them do not meet the basic map accuracy requirements, which do not
have a planimetric accuracy greater than or equal to 0.3 mm on a map scale, therefore generating a
score of 0 (does not comply).

The measurement of land parcels using the terrestrial method can be carried out us-
ing the offset and polar methods. The choice depends on which approach is more practical
to use, the field conditions, and additional requirements for obtaining data. Cadastral sur-
vey and data collection for sporadic and systematic land registration for getting data to
provide complete land parcels information. Each plot can be mapped according to its
shape and size in the field. It is forbidden to force the drawing of the plot with an approx-
imate distance or direction. Therefore, additional measurements must be taken to evaluate
the calculation. In determining each boundary point, a minimum of 3 (three) data sizes is
required and measured using a minimum of 2 (two) fixed/reference points [14]. The pla-
nimetric accuracy for a land parcel map must be larger than or equal to 0.3 mm at map
scale [14], equivalent to 30 cm for a 1:1000-scale map (for settlement areas) or 75 cm for a
1:2500-scale map (for agricultural areas) according to the national base map accuracy
standards released by Indonesia Geospatial Information Agency.

Table 3 corresponds to the compliance of the six cadastral elements at the study loca-
tion of two urban wards in the North Jakarta Administrative City. The first number in the
last three digits is the level of compliance of boundary determination surveyors; the fol-
lowing number is the second spatial element, which is measurement methods. The last
digit is the base map accuracy. The first three digits which indicates three passive values
of legal elements, were not assessed. Therefore, the given score was 1.

Table 3. Cadastre typology in 2 sub-districts in North Jakarta Administrative City.

No. Cadastre Typology Remarks
1 111.111 Comply
2 111.011 Not Comply
3 111.001 Not Comply
4 111.000 Not Comply
5 111.100 Not Comply
6 111.110 Not Comply
7 111.101 Not Comply
8 111.010 Not Comply

An assessment of the compliance level of spatial elements was carried out on 19,173
land parcel maps in two sub-districts (Pluit and Lagoa) of North Jakarta Administrative
City. It resulted in a cadastral typology, as shown in Table 3.

Each of the land parcels in the study area were assessed to value their cadastre typol-
ogy compliance in regard to spatial elements. Activities to determine the valuation of red
boxes of 4, 5, and 6 in * were conducted for each and every land parcel. From these assess-
ments, the percentage of compliance level can be determined.
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Figure 2. Stages of boundary determination in survey and mapping activities for purposes of phys-
ical data collection and processing consisting of legal elements (blue boxes 1, 2, 3) and spatial ele-
ments (red boxes 4, 5, 6) [12].

The percentage of compliance level regarding cadastre elements that meet the tech-
nical requirements is calculated using the following equation:

% Compliance = (X Comply)/(Total sample) x 100% (1)

Explanation:
% Compliance: level of compliance compared with the regulation (%)
Y. Comply: the number of elements cadastre that meet the technical requirements

3. Results

The results presented here are organized as a following structure: results from inter-
view (Box A in Figure 1) are presented in Section 3.1, results from regulatory studies (Box
B) are presented in Section 3.2., while Section 3.3. presented the results from assessment,
analysis and validation of the research (Box C, Box D and Box E in Figure 1).

3.1. Indonesian Cadastral System

The cadastral system that applies in Indonesia is described in the cadastral template
2.0 (http://cadastraltemplate.org/indonesia.php accessed on 2 May 2021) [16]. However,
the data has not been updated since 15 June 2003. Based on literature reviews and inter-
views conducted, the cadastral system in Indonesia is implemented through land regis-
tration to ensure legal certainty of land rights (land tenure) and facilitate their transfer,
provide information, and orderly land administration. The type of land registration used
in Indonesia is title registration, not deed registration. Land registration is implemented
nationally through a systematic or sporadic approach. Based on a legal perspective, sys-
tematic land registration is compulsory, as well as data maintenance. At the same time,
sporadic land registration activities are optional. The central cadastral unit is a land parcel
marked with boundaries and surveyed, with spatial data in the form of geospatial infor-
mation regarding the location, borders, and area. Thus, the cadastre's two main contents:
spatial data (physical data) and legal (juridical data). To present this data, the land office
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located in each district/city maintains a general register consisting of a registration map
(cadastre map), a land register, a certificate of measurement, a land book, and a list of
names.

A cadastre map is made based on a base map that has a scale of 1:1000 or higher for
urban areas, 1:2500 or higher for agricultural areas, and 1:10,000 or less for large plantation
areas. In addition, cadastre maps are often visualized with other thematic geospatial in-
formation (IGT), such as spatial plans, land value zones, forest areas, raw rice fields
(https://bhumi.atrbpn.go.id/ - accessed on 1 December 2021).

In most developing countries, the spatial cadastral layers have not yet been inte-
grated with other spatial data such as e-Government, community empowerment, and
other activities to achieve sustainable development [17]. The role of the spatial cadastre in
many administrative areas in Indonesia is still limited to the service of land tenure and
control functions. However, Indonesia is starting to improve spatial cadastre data usages.
One of the best examples of spatial cadastre usage and integration is DKI Jakarta Province
which has shared IGT data through Jakarta Satu portal (https://jakartasatu.ja-
karta.go.id/portal/apps/sites/#/public - accessed on 1 December 2021). The main problem
that causes Indonesia not to make the spatial cadastre the engine of the current land ad-
ministration system is the incompleteness of the data and the quality of the cadastre con-
tent. Since 2017, the Indonesian government has launched a complete and systematic land
registration (PTSL) program to accelerate land registration; Presidential Instruction Num-
ber 2/2018, enacted to ensure the acceleration [18]. There are four classes of land parcels
in PTSL: land parcels that have been registered but have not been mapped (K4), land par-
cels that are not disputed but not ready for certification (K3), disputed land parcels (K2),
and land parcels that are not disputed and prepared for certification (K1). K4 means that
the land office needs to take action to improve the quality of land registration data. K4
becomes an outcome because of “floating certificates,” land rights that are not mapped
correctly or without spatial information.

In addition to PTSL, the government has taken new initiatives in the form of digital
transformation. Computerization is carried out in stages, both in the form of document
scans and fully digital. However, several challenges still need to be resolved in the digital
transformation of cadastre content. First, not all cadastral content has been entirely en-
tered into the KKP. Second, the data quality is not wholly “valid” according to the con-
tents recorded in the analog document. The problem is related to various factors, mainly
caused by incomplete or incorrect analog data, data entry errors, double numbering.
Therefore, the conformity status of electronic data with analog data for each field needs
to be validated. Third, there are two spatial cadastre data groups: unmapped registered
areas (called KW 4, 5, 6) and mapped (called KW 1, 2, 3). The quality of the spatial cadastre
data of KW 1, 2, 3 differs in the level of accuracy/uncertainty, both relative and positional.

3.2. Spatial Cadastre Elements

A spatial cadastre in the form of a registration map describing plots of land for re-
cording/bookkeeping. This study distinguishes between spatial elements and legal ele-
ments in the delimitation process, as Arrufiada (2018) stated [6]. Fixed boundaries are
mandatory through boundary-determination activities. Boundary determination activi-
ties are not only part of the technical activities of surveys and mapping. Still, they are part
of the legal activities outlined in DI 201, namely the Minutes of Boundary Determination
and Juridical Data Research. Articles 14 to 22 of Government Regulation No. 24/1997, six
cadastral elements are mentioned in cadastral boundary determination activities, namely,
the party indicating the boundary, agreement with adjacent landowners, boundary mark-
ing, boundary delimitation surveyor, cadastral survey method, and base map accuracy
(see Figures 2 and 3) [15].
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3.3. Assessment and Analysis of Indonesian Cadastre Incompleteness

Multivariate clustered land parcels downloaded from the KKP are used to identify
the grouping of land parcels into a cadastral typology. Based on the resulting clustering
map, the measurement results appear to comply with the three spatial cadastral elements
and those that do not comply with regulations that must be improved in quality. The re-
sults of the cadastral typology of 19,172 plots of land in the study area can be seen in Table
4 below. This study's analysis of the three spatial elements resulted in two cadastral ty-
pologies, as shown in Table 3.

Table 4. Example of labeling of Typology of Cadastre of a land parcel.

Cadastral Typology
.par-t 1es presence land
indicat-  agreement cadastral
. ofa bound- base
Label ing the of the ad- measure-
. bound- ary sur- map ac-
land Jacent ary mon-  veyor/of ment curac
bound-  neighbors y y method y
ment ficer
ary
111-100 1 1 1 1 0 0
111-110 1 1 1 1 1 0

The assessment results, as shown in Figure 3 show that 100% of the spatial cadastral
elements in the two study areas do not meet the survey and mapping rules stipulated in
the PMNA Technical Instructions Regulation No. 3/1997 on Materials for Measurement
and Mapping of Land Registration [14].

Cadaster elements Assessment

Mcomply B Not comply

12000 10926

8246

Pluit Lagoa

Figure 3. Appropriateness of spatial cadastre elements in Pluit and Lagoa Wards.

The cadastre typology of Pluit and Lagoa Wards can be seen in Figure 4. A score of
“0” in the fifth digit indicates that the cadastral element of the measurement method used
is the terrestrial method without further measurement and does not include the level of
distance accuracy, which means that it does not follow the technical instructions that have
been set. The results of the spatial assessment in the form of cadastral typology can be
seen in Appendix A and Appendix B. The dataset of spatial cadastral elements in the two
wards can be seen in Table 5.
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Cadaster elements Assessment

M111-100

12000 10647

10000

2000

6000

4000

2000

279

Pluit

Mi111-110

4950

Figure 4. Cadastre typology in Pluit and Lagoa Wards.

Lagoa

Table 5. Dataset of spatial cadastre elements in Pluit and Lagoa Wards.

Cadastre Elements— Spatial ?tudy Area
Pluit Lagoa

Boundary-Determination Surveyors
Government Surveyors (ASN) 10926 8246
Licensed surveyor 0 0
Other surveyors 0 0
Measurement methods
Terrestrial 10926 4950
Photogrammetry 0 0
Satellite observation method 0 3296
Other methods 0 0
Base map accuracy (0.3 * scale map):
1: 1000 urban areas 0 0
1: 2500 agricultural areas 0 0
1: 10,000 large plantation areas 0 0
Does not meet planimetric accuracy 10926 8246
Cadastre Typology
Comply 0 0
Not comply 10926 8246

3.3.1. Boundary Determination Surveyors

An assessment of the element of boundary delimitation officers showed that 100%
(19,172) of the plots of land mapped in Pluit and Lagoa wards were carried out by ASN
surveyors. However, based on GU and SU data assessment and interviews with the Head
of the Survey and Mapping Section, there was no involvement from licensed surveyors or
outside parties in determining the boundaries because all land parcels were measured

independently.

The involvement of the private sector in cadastral surveys is carried out through a
licensed cadastral surveyor who has a permit (SKB) and is issued by the Minister of
ATR/Head of BPN. Data per March 2020 shows that there are 13,216 SKB which consist of
2,275 Cadastre Surveyors (SK) and 10,941 Assistant Cadastre Surveyors (ASK). In order
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to accelerate systematic land registration, the addition of SKB is needed. Ideally, the num-
ber of surveyors is still increased. Approximately 40,000 surveyors and more than 30 uni-
versities are required to develop land registrations that support a modern land admin-
istration system, such as Australia [19].

3.3.2. Measurement Method

Assessment of the measurement method elements used in the Pluit Ward, 100%
(10,926) of the registered fields were measured using the terrestrial measurement method
(measuring tape, TS). Meanwhile, in Lagoa Ward, 60% (4,950) of land parcels were meas-
ured using the terrestrial method (tape, TS), and 40% (3,296) of registered land parcels
were measured using the satellite observation method (GPS/GNSS/CORS). The results of
the measurement data verification show that all measurement results using the terrestrial
method have no excess measurements and tolerance values, so a value of 0 (does not meet)
is given.

Based on interviews with the Head of the Survey and Mapping Section, the measure-
ment method used in the two sub-districts of the study area after 2017 was the terrestrial
method using Total Station and roll meter tools. In addition, it also uses the satellite ob-
servation method using GPS/GNSS/CORS. Still, the mapping activities use a base map on
the KKP application that does not meet the basic map accuracy requirements below.

3.3.3. Base Map Accuracy

The assessment of the accuracy of the base map used shows that 100% (19,172) of
registered land parcels in Pluit and Lagoa Wards use a base map. Still, the base map does
not meet the planimetric accuracy according to the technical instructions. Figure 5 shows
that the base maps available in the KKP application for the DKI Jakarta area are Open
Street Map, Bing Road, Bing Aerial, and Bing Aerial with Labels. All of these base maps
have not yet been geo-orthorectified.

Pengaturan & Utilitas -~

Base Map —

| Open Street Map -

Open Street Map

Bing Road
Bing Aerial
Bing Aerial dengan Label

O,

Nomor Bidang Nomor Hak Pemilik

Figure 5. Spatial cadastre map in the KKP application used by the land office of North Jakarta city
administration.
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4. Discussion

The Indonesian cadastral content is mentioned in Government Regulation (PP) No.
24/1997 as a general list consisting of a land book, a measurement certificate, a land regis-
ter, a list of names, and a registration map [15]. Following the division of objectives and
outcomes of the CRSBANZ (Council of Reciprocating Surveyors Boards of Australia and
New Zealand) cadastral surveys [7], the general list consists of two categories that have
interrelated outcomes. The first outcome is the legal area of land parcels, which will later
be used to determine Rights, Restrictions, and Responsibilities (RRRs) [20], and is attached
in the land book, certificate of measurement, name register, and land register. The second
outcome is the spatial cadastre (which is later being used as spatial representation in the
registration map. The first outcome is the administrative source for providing certainty
by the law overland rights on a specific land plot.

An assessment of the quality of the second outcome using multivariate clustering in
the two study areas shows the existence of cadastral land parcel maps (PBT), both from
the results of systematic and sporadic land registrations that do not meet cadastral regu-
lations in Indonesia. These empirical results require re-measurement and mapping of
fields or modifying fit-for-purpose regulations by defining the goals and outcomes of the
cadastral survey to be addressed by the cadastral system in Indonesia. A typical roadmap
for accuracy improvements as presented in Table 1 (with some simplifications or custom-
ization to accommodate Indonesia’s cadastral map challenges) may be required. Regula-
tory modifications are also needed to accommodate the concept of standardizing land re-
lated data to comply with LADM requirements [8] to facilitate registration maps as a sec-
ond outcome that requires technology to be shared with other institutions. The first step
that can be taken into consideration is to create a cadastral typology of all produced PBT
to identify their level of conformity to the regulation. The cadastre typology shows which
cadastral elements are appropriate or not and which are required to be improved to com-
ply with the regulation.

5. Conclusions

This paper discusses the use of cadastre typology to assess the quality of the spatial
elements. This study is the continuation of the previous research carried out on the legal
elements [12]. The multivariate clustering analysis provides an overview of the cadastral
typology of systematic and sporadic land registration results in urban areas in two study
areas in North Jakarta Administrative City. The dataset taken from Pluit and Lagoa, as
many as 19,173 plots of land parcels, showed that all datasets did not meet the level of
conformity with the spatial cadastral elements stipulated in the regulation. Although ASN
surveyors determined all land parcels, only 3,296 (17.19%) of the plots in Lagoa met the
regulatory standards of measurement methods. The remaining 15,876 (82.81%) fields were
measured using the terrestrial method, and did not meet the requirement stated in the
regulation. The two cadastral typologies produced, 111.100 and 111.110, indicate the fifth
and sixth cadastral elements that must be improved. The cadastral typology provides the
incremental improvement baseline needed to enhance the quality of spatial cadastral data.
To be able to be used in other jurisdictions, cadastral typology requires identifying the
cadastral elements that apply in the regulations of that jurisdiction.



Land 2022, 11, 1732

13 of 15

Author Contributions: Conceptualization, D.B.M.; methodology, D.B.M., T.A., S.S.; software,
D.B.M,; validation, T.A., S.S. and P.N.; formal analysis, D.B.M.; investigation, D.B.M.; resources,
D.B.M.; data curation, D.B.M.; writing—original draft preparation, D.B.M., T.A.; writing—review
and editing, D.B.M., T.A; visualization, D.B.M.; supervision, T.A., S.S., P.N.; project administration,
N/A.; funding acquisition, N/A. All authors have read and agreed to the published version of the
manuscript.

Funding: Own Research Funding.
Data Availability Statement: Not Applicable.

Acknowledgments: The author would like to thank the officials of the Ministry of Agrarian Affairs
and Spatial Planning/National Land Agency who have been willing to become research respond-
ents, including Himawan Arief Sugoto, Secretary-General; RM Adi Darmawan, Director General of
Land and Spatial Survey and Mapping; Suyus Windayana, Director General of Rights Determina-
tion and Registration; Virgo Eresta Jaya, Head of Data and Information Center for Land and Agri-
cultural Land for Sustainable Food; Gabriel Triwibawa, Head of Planning and Cooperation Bureau;
Asep Dindin Khoirudin, Head of the Survey and Mapping Section of the North Jakarta Administra-
tive City Land Office, Mulyadi, Zahra and Ginanjar who assisted in collecting and processing data
during the research, and Zulkifli who helped in improving English. This work is part of Dwi Budi
Martono research work for a PhD study at UGM.

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A
Pluit Ward cadastre typology (map background: Openstreetmap).

]
The

The Compliance of Spatial Element
in Pluit, North Jakarta

Pantai Borsama
(PuitCiy)

Cadastre Typology The Compliance of Spatial Element
[ 111.100 (Not Comply) 0926
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8,000
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4,000
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Figure Al. The compliance of spatial element in Pluit Ward (map background: Open-
streetmap).



Land 2022, 11, 1732

14 of 15

Appendix B

Lagoa Ward’s cadastre typology (map background: Openstreetmap).
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Figure A2. The compliance
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of spatial element in Lagoa Ward (map background: Open-
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