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Abstract— More and more local governments in Indonesia are making their data available to the public. This benefits data scientists,
researchers, business owners, and other potential users seeking datasets for empirical research and business innovation. However, just
because Open Government Data (OGD) portals are accessible does not mean that they necessarily adhere to the established rules and
principles of data openness. To evaluate the level of openness of 24 OGD portals in Indonesia, this study used the K-means Clustering
algorithm to partition them into three levels: Leaders, Followers, and Beginners. A group of 30 participants, including researchers,
data scientists, business enablers, and graduate students, rated the portals on 32 sub-questions related to the eight main principles of
data disclosure, focusing on health, population, and education datasets. The study found that eight portals were categorized as Leaders,
ten as Followers, and seven as Beginners regarding their level of openness. The study demonstrated that the K-means Clustering
algorithm can be effectively used to assess the degree of openness of OGD portals in Indonesia based on eight main principles of data
openness. The study recommends increasing the number of OGD portals in eastern territories to supplement the existing case studies
in the western and central regions.
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more accessible to the public, promoting public participation,
I. INTRODUCTION fostering innovation and economic growth, and enhancing
overall government performance.

This initiative was made possible by establishing a legal
framework provided by Law (UU) Number 14 of 2008 about
Public Information Disclosure (KIP), which mandated the
government to disclose any information related to the public
interest, including data, documents, and other information. In
order to effectively implement the UU KIP in Indonesia, the
government issued Government Regulation (PP) Number 61
of 2010, which provided specific guidelines for data
disclosure, including standards for data management,
processing, and dissemination. This regulation also mandated

Opening up government datasets can positively impact
citizen engagement and increase trust in the government by
promoting transparency and accountability [1]-[5]. An open
data portal is a website platform that provides public access
to data in the public sector that can be reused [6]-[8]. Open
Government Data (OGD) portals are web-based interfaces
that make it easier for people to access information that can
be repurposed [9]-[12]. There are numerous benefits to
disclosing data through OGD portals, including generating
new knowledge, promoting transparency and accountability,
receiving up-to-date mformat?on on.govem.ment ideas gnd the creation of Open Government Data portals to facilitate
achievements, fostering business innovation, supporting

policies and decisions, and other possible value propositions public access to government data and 1nformat;qn aqd
[13]-[15] promote greater transparency and accountability in

governance.

However, conducting regular evaluations of OGD portals
at the national and regional levels in Indonesia is important to
ensure that the data they provide meets established standards.

The OGD initiative was introduced in Indonesia in 2010 in
response to the need for greater transparency and
accountability in the country's governance. The initiative was
primarily aimed at making government data and information
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Despite the rise in the number of data portals launched by
local governments in Indonesia, which offers a new and
valuable source of information for the public, data users,
including researchers and commercial innovators, there is no
guarantee that these portals are complying with established
regulations or the eight fundamental principles that serve as
guidelines for data disclosure.

The present study, which involved a systematic literature
review, revealed a lack of evidence regarding earlier research
on OGD portals. Previous qualitative and quantitative studies
that have examined the success rate of OGD portals may have
yielded inconsistent results, possibly due to different
assessment models and an inability to meet the diverse needs
of various stakeholders who use data [15], [16]. The present
study employs a mixed-method approach to address the
concern about discrepancies in previous research on OGD
portals.

Given these circumstances, this study aims to evaluate 24
OGD portals in Indonesia and classify their degree of
openness into three distinct categories: leader, follower, and
beginner [17], [18]. The assessment was based on the eight
fundamental principles of data disclosure established by a
group of 30 open government advocates in Sebastopol,
California, at the end of 2007 [19], [20]. These principles
include completeness, primacy, timeliness, accessibility,
machine-readability, non-discrimination, non-proprietary,
and licensing-free [6], [10], [21], [22].

Our approach to achieving this objective involves utilizing
the K-means clustering algorithm to cluster OGD portals in
Indonesia. Furthermore, we assembled a diverse and
representative  sample of 30 participants comprising
researchers, data scientists, business enablers, and university
graduate students. These participants were asked to respond
to 32 sub-questions related to the eight primary principles of
data disclosure based on their firsthand experience with OGD
portals and to rate each question on a scale of one to five.
Regarding data classification, we grouped the datasets into
three categories: health, population, and education.

II. MATERIAL AND METHOD

A. Dataset and Experimental Survey

This section discusses how datasets were selected from
each OGD portal. For each portal, three categories of datasets
were chosen to ensure that the structure and value of the data
had similar characteristics. This was important to ensure that
the evaluation of the experimental study could be balanced
across the datasets held in each region, whether at the
provincial or district and city level in Indonesia. The datasets
were classified into three categories: health, population, and
education. The experimental survey instrument consisted of
eight primary questions and 32 sub-questions, presented in
detail in Table 1.

This study utilizes various techniques to assess the level of
openness of OGD portals in Indonesia. The methods
employed can be broadly categorized into two main parts.
Firstly, an experimental survey instrument was developed
based on the eight open data principles. Participants were
asked to rate the questions on a scale of one to five, drawing
from their experience with OGD portals. This approach
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ensured that the evaluation of the questions was grounded in
practical experiences rather than just theoretical knowledge.

TABLEI
DESIGN OF EXPERIMENTAL SURVEY INSTRUMENT

Principle
1 Complete

Variable Question

P1 [s all public data available?
(data that has no valid privacy,
security, or privilege limits is
considered public data)

[s the dataset complete in terms
of properties and fields?

[s the dataset complete in terms
of data content?

[s it possible to download all
the records from the dataset?

[s the dataset re-usable after it
has been downloaded?

[s the data collected from the
source or data owner
(department, ministry,
government agency) at the
maximum level of detail
available without being
aggregated or modified?

[s the dataset from a well-
known data source?

Are the datasets available
original and unaltered?

Do the themes and categories of
the datasets match the available
ones?

[s the available dataset the data
provider's first source?

[s the data readily available and
up-to-date, as is required to
sustain the data's value?

[s it possible to access and
download the dataset quickly?
[s the available dataset
currently renewable (for a
maximum of one year)?

[s there any information about
the reference date in the
dataset?

[s there any information in the
dataset about when it was
developed and/or made
available on the portal?

[s the information accessible to
a wide range of users for a wide
range of purposes?

[s the available dataset easy to
find using the portal's existing
web navigation system?

[s the available dataset usable
on a variety of devices?

Are the offered datasets
accessible to people of various
ages and genders?

Do people with particular
requirements (blindness, etc.)
easily access the available
datasets?

[s the data sufficiently
structured (metadata) to allow
for automated processing?

P1.1
P1.2
P1.3
P1.4

2 Primary P2

P2.1
pP2.2

P2.3

P2.4

3  Timely P3

P3.1

P3.2

P3.3

P3.4

4 Accessible P4
P4.1

P4.2

P4.3

P4.4

5 Machine-
processible

P5




Principle Variable Question

P5.1 Is it possible for computer
systems and other devices to
read and reuse the dataset?

Is the dataset available in
various file formats, such as
CSV, XLS, XML, JSON, and
so on?

Is there a text format for the
dataset that is easy to read?

Is it possible to use the dataset
for data analysis and
programming?

Is the information accessible to
anyone without the need to
register?

Is the dataset freely available to
anyone who wants to use it?

Is it true that accessing the
dataset through the portal does
not require authentication?
Does the portal distinguish in
terms of user classification
when it comes to gaining
access to the dataset?

Is the anonymization of dataset
user access on the portal system
guaranteed?

Is the data in a format that no
one entity has exclusive control
over?

Are there no dataset ownership
labels on the datasets that are
available?

Is it true that specific people
have exclusive access to the
available dataset portals?

Is it possible to access and
reuse the existing datasets in
the future?

Are the datasets available in
various forms and sources of
data ownership accessible and
downloadable?

Are there any copyright, patent,
trademark, or trade secret
regulations the data is aware
of? (License-free, subject to
acceptable privacy, security,
and privilege constraints.)

Is the data you have access to
copyrighted?

Is the dataset available
trademarked by any company
or organization?

Is there an explanation for
privacy, copyright, and licenses
in the available datasets?

Is there anything in the
available dataset that indicates
it can only be accessed by non-
public?

P5.2

P5.3

P5.4

6 Non- P6

discriminatory
P6.1

P6.2

P6.3

P6.4

7 Non-
proprietary

P7

P7.1

P7.2

P7.3

P7.4

8 License-free P8

P8.1

P8.2

P8.3

P8.4

To evaluate the selected OGD portals, we used an
experimental survey questionnaire and invited 30 users of
OGD portals to participate in the evaluation process. The
participants were drawn from various stakeholders in open
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data and divided into four groups: 10 researchers and
lecturers, 7 data scientists, 4 business enablers, and 9
university graduate students who volunteered to participate.
The evaluation was conducted on 24 OGD portals between
November 2022 and February 2023.

B. K-Mean Algorithm

In addition, to understand how the K-means Clustering
method works, we followed these steps [23], [24]: (1) specify
the number of clusters (K) that the algorithm will create; (2)
randomly select K data points and assign each to a cluster
based on the number of data points in each category; (3)
calculate the cluster centroids; (4) repeat the process until the
data points are assigned to stable clusters.

We used the Euclidean distance method to measure the
distance in the clustering observations. This method
calculates the distance between each data point and the initial
cluster centroids 1, 2, and 3. The Euclidean distance method
aims to measure the distance between two data points in a
multidimensional space. It calculates the straight-line distance
between two points, considering each dimension as a
coordinate in space [25].

The formulation of the Euclidean can be illustrated as
follows:

V(Xy — Hy)
V‘II (1\,H s Hl) . +
where,
XuXy
HyH, . Centroid value of Cluster 1 for available Height
XX

W W} . Centroid value of Cluster 1 for variable Weight

After generating the K-means Clustering, we use the
Google Colabs platform and the matplotlib library to create a
3D scatterplot representing each OGD level's clusters.

>+ (X — Hy) °

2 (1)
(Xyw — Hy) -~

: Observation value of variable Height

Observation value of variable Weight

III. RESULTS AND DISCUSSION

Following the experimental surveys conducted in this
study, several significant findings have emerged concerning
applying the K-means Clustering method to categorize the
level of openness of OGD portals. These findings have been
classified into three main categories, which are presented in
detail in Table 2. Firstly, the study ascertained the overall
level of OGD portals in local Indonesian governments based
on the experience and knowledge of the participants.
Secondly, the study employed the K-means Clustering
method to determine the degree of openness of the portals.
Lastly, the Google Colabs platform was leveraged to create a
3D scatterplot that effectively summarizes the level of
openness of each OGD portal. These findings highlight the
efficacy of the K-means Clustering method for assessing the
openness of OGD portals and provide insights into the current
state of data openness in local Indonesian governments.

A. Experimental Survey

Table 2 reflects the mapping results of assessing the quality
of OGD portals in 24 provinces, districts, and cities in
Indonesia. The city of Mataram obtained the highest total



score from the survey conducted for the eight-question criteria
designed in Table 1, followed by three other cities:

illustration the ranking of the achievement of the eight OGD
openness criteria can be seen in Figure 1.

Mojokerto, Denpasar, and Pare-Pare. Meanwhile, the
TABLE II
RESULTS OF THE EXPERIMENTAL SURVEY IN THIS STUDY
Health Population Education Score Score
OGD Portal URL Dataset Dataset Dataset Total Average

1 Mataram https://data.mataramkota.go.id/ 47.70 48.97 47.41 144.07 48.02
2 Mojokerto http://data.mojokertokota.go.id/ 44.09 47.25 46.25 137.59 45.86
3 Denpasar https://pusatdata.denpasarkota.go.id/ 45.09 45.41 45.41 13591 45.30
4 Pare-pare https://satudata.pareparekota.go.id/ 45.22 45.22 45.22 135.66 45.22
5 Medan https://data.pemkomedan.go.id/ 44.66 44.97 4491 134.53 44.84
6 Cirebon https://data.cirebonkota.go.id/ 46.13 45.44 42.75 134.31 44.77
7 Kota Batu https://portaldata.batukota.go.id/ 44.94 44.94 43.94 133.81 44.60
8 Jakarta https://data.jakarta.go.id/ 44.55 44.56 44.03 133.15 44.38
9 Banjarmasin https://data.kalselprov.go.id/ 44.25 44.25 44.09 132.59 44.20
10 Pekalongan https://data.pekalongankota.go.id/ 43.97 43.97 43.97 131.91 43.97
11 Bekasi https://danta.bekasikota.go.id/ 42.88 43.84 43.28 130.00 43.33
12 Pontianak https://data.pontianakkota.go.id/ 43.03 43.03 43.66 129.72 43.24
13 Tasikmalaya https://data.tasikmalayakota.go.id/ 40.72 43.94 44.88 129.53 43.18
14 Bima https://data.bimakota.go.id/ 42.81 43.75 42.78 129.34 43.11
15 Bandung http://data.bandung.go.id/ 42.19 43.84 43.09 129.13 43.04
16 Magelang https://data.magelangkota.go.id/ 42.59 43.13 43.13 128.84 42.95
17 Dumai https://opendata.dumaikota.go.id/ 40.66 40.66 45.53 126.84 42.28
18 Cimahi https://data.cimahikota.go.id/ 42.13 42.35 42.35 126.83 42.28
19 Tegal http://data.tegalkab.go.id/ 41.72 41.72 41.41 124.84 41.61
20 Bogor https://data.kotabogor.go.id/ 42.47 39.84 37.97 120.28 40.09
21 Jambi http://data.jambikota.go.id/ 32.19 35.31 44.16 111.66 37.22
22 Malang https://opendata.malangkota.go.id/ 37.06 34.56 36.03 107.66 35.89
23 Metro https://data.metrokota.go.id/ 33.41 33.41 33.41 100.22 33.41
24 Sukabumi https://opendata.sukabumikota.go.id/ 33.22 33.22 33.22 99.66 33.22

Following that, we can visualize the usefulness and
openness of the OGD portal based on the participants'

perspectives and experiences in analyzing the three types of
datasets, as shown in Figure 1.

Levels of OGD Portals of Local Governments in Indonesia
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B. K-Means Clustering Algorithm

The study visualized the usefulness and openness of the
OGD portal using Figure 1, which is based on the participants'
experiences and perspectives of analyzing three different
types of datasets. Then, the K-Means Clustering Algorithm
technique was applied to determine the nearest distance and
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Levels of OGD Portals Resulted from the Experiment Surveys

optimal cluster based on the experimental findings of the
OGD portal assessment by selected participants. The
determination of centroid value is considered a significant
requirement for implementing the K-Means method.
Utilizing the K-means Clustering method, the study
identified three initial centroid locations for the three distinct
clusters of OGD portals. Specifically, Jakarta City was chosen



as the centroid for Cluster 1, Banjarmasin City was designated
as the second centroid, Tegal City was selected as the third
centroid, and conditioned for Cluster 3. The distance between
each data point and the previously selected centroid was
utilized to determine the new centroid, with a new centroid

being chosen from the data points with a frequency equivalent
to its distance from the prior centroid. The outcomes of the
OGD portal partitioning at the level of the K-means
Clustering method are presented in detail in Table 3.

TABLE III
RESULTS OF THE K-MEAN CLUSTERING ALGORITHM
OGD Portal Health Population Education Cluster  Cluster  Cluster Nearest Ideal

Dataset Dataset Dataset 1 2 3 Cluster Cluster
1 Mataram 47.70 48.97 47.41 33.95 36.69 94.54 33.95 Cluster 1
2 Mojokerto 44.09 47.25 46.25 12.60 13.81 56.43 12.60 Cluster 1
3 Denpasar 45.09 45.41 45.41 3.14 3.90 32.97 3.14 Cluster 1
4  Pare-pare 45.22 45.22 45.22 2.51 3.17 30.29 2.51 Cluster 1
5  Medan 44.66 44.97 4491 1.03 1.58 25.75 1.03 Cluster 1
6  Cirebon 46.13 45.44 42.75 3.98 5.09 20.04 3.98 Cluster 1
7  Kota Batu 44.94 44.94 43.94 0.53 1.18 19.99 0.53 Cluster 1
8  Jakarta 44.55 44.56 44.03 0.00 0.40 17.81 0.00 Cluster 1
9  Banjarmasin 44.25 44.25 44.09 0.40 0.00 16.16 0.00 Cluster 2
10  Pekalongan 43.97 43.97 43.97 0.94 0.38 13.88 0.38 Cluster 2
11 Bekasi 42.88 43.84 43.28 2.76 2.20 9.19 2.20 Cluster 2
12 Pontianak 43.03 43.03 43.66 4.01 2.90 8.10 2.90 Cluster 2
13 Tasikmalaya 40.72 43.94 44.88 4.94 4.24 17.96 4.24 Cluster 2
14 Bima 42.81 43.75 42.78 3.96 341 7.11 341 Cluster 2
15 Bandung 42.19 43.84 43.09 3.76 3.23 7.83 3.23 Cluster 2
16 Magelang 42.59 43.13 43.13 4.85 3.86 5.81 3.86 Cluster 2
17  Dumai 40.66 40.66 45.53 21.40 18.58 19.21 18.58 Cluster 2
18  Cimahi 42.13 42.35 42.35 10.12 8.75 1.71 1.71 Cluster 3
19  Tegal 41.72 41.72 41.41 17.81 16.16 0.00 0.00 Cluster 3
20  Bogor 42.47 39.84 37.97 61.10 58.71 16.08 16.08 Cluster 3
21 Jambi 32.19 35.31 44.16 97.94 91.95 58.13 58.13 Cluster 3
22 Malang 37.06 34.56 36.03 171.49 166.04 84.76 84.76 Cluster 3
23 Metro 33.41 33.41 33.41 248.50 242.65 141.41 141.41 Cluster 3
24 Sukabumi 33.22 33.22 33.22 256.92 250.99 147.79 147.79 Cluster 3

C. Levels of OGD Portals

In the next step, we utilized Google Colabs to depict the
level of success in terms of openness of 24 OGD portals
belonging to various local governments and cities in
Indonesia. This was achieved by creating a scatter plot graph,
which visualizes the results of applying the K-Means
Clustering algorithm to these portals, dividing them into three
clusters. The scatter plot presents data points on two axes,
showing the relationship between two variables [23], [26],
[27]. The X and Y axes indicate the location of each data point
[24], [28], [29]. We also provide some code snippets that can
be used to create a scatter plot on Google Colabs.

# Import library

import matplotlib.pyplot as plt
import pandas as pd

import pylab as pl

import numpy as np

Smatplotlib inline

import seaborn as sns

df = pd.read csv('/Dataset OGD.csv') #lokasi file
csv
df .head (3)

# Import OGD Portal Survey dataset

dataset = pd.read csv('/Dataset OGD.csv')
X = dataset.iloc[:,2:5].values
X[:3]

# Implement K-Means Clustering into dataset with 3
clusters

kmeans = KMeans (n_clusters = 3, init =
random state = 42)

y_kmeans = kmeans.fit predict (X)

'k-means++"',
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dataset['f cluster'] =
dataset.head(3)

# 3d scatterplot using matplotlib

fig = plt.figure(figsize = (6,6)

ax = fig.add subplot (111, projection='3d")
ax.scatter (X[y kmeans==0,0],X[y kmeans==0,1],X[y_ km
eans==0,2],s=100,color="deeppink', label = "Cluster
1)

ax.scatter (X[y kmeans==1,0],X[y kmeans==1,1],X[y km
eans==1,2],s=100,color="orange', label = "Cluster
2")

ax.scatter (X[y kmeans==2,0],X[y kmeans==2,1],X[y_ km

y_kmeans + 1

eans==2,2],s=100,color="dodgerblue’, label =
"Cluster 3")
ax.set xlabel ('Beginners')
ax.set ylabel ('Followers')
ax.set zlabel ('Leaders')
ax.legend()
plt.show ()
@ Clusterl
Cluster 2
@ Cluster3
48
46
@
2 5
w3
-
3%
4

Fig.2 Levels of OGD Portals Resulted from the Experiment Surveys



Figure 2 shows the data openness proportion of 24 OGD
portals in Indonesia using a Scatter Plot graph. The
visualization model provided by Google Colabs helps to
identify which OGD portals are in Cluster 1 (Leader level),
Cluster 2 (Follower level), and Cluster 3 (Beginning level).
Figure 3 represents the partition of the openness level of the
24 OGD clusters based on the three developed clusters.
Cluster 1 (Leader level) includes 8 OGD portals: Mataram,
Mojokerto, Denpasar, Pare-pare, Medan, Cirebon, Kota Batu,
and Jakarta. Cluster 2 (Follower level) includes 9 OGD
portals: Banjarmasin, Pekalongan, Bekasi, Pontianak,
Tasikmalaya, Bima, Bandung, Magelang, and Dumai. Cluster
3 (Beginner status) includes 7 OGD portals: Cimahi, Tegal,
Bogor, Jambi, Malang, Metro, and Sukabumi. Based on their
openness, the K-Means Clustering technique has successfully
split the OGD portals into three different levels.

Cluster 3: Leaders

ipkarta

~cirebon
pare-pare

mojokerto  denpasar

mataram
kotabatu

Cluster 2: Followers

; ‘.’
™ bandung
magelang ~ J6KASI
iy “tasikmalaya
pontjanak
Cluster 1: Beginners g .
bima

metro

Open Government Data Openness

bogor gimahi “/Sukabumi

tegal

Open Government Data Cluster

Fig. 3 Levels of OGD Portals in terms of Openness

Researchers are inquisitive about the success of the OGD
portal's implementation in Indonesia as a result of this study.
The success indicator is how far the local government has
designed and set the OGD portals in compliance with globally
formulated data disclosure regulations or standards. As a
result, this research employs eight key data-disclosure
principles developed by a group of 30 open-government
advocates in Sebastopol, California, at the end of 2007.
Several index models, like ODRA, G-ODI, and ODB,
employed these standards to evaluate the success of OGD
portals.

Given the difficulties in collecting potential volunteers
through the OGD portal, the study only included 30 people to
evaluate the success of obtaining data from 24 OGD portals
across Indonesia. Because they come from a variety of
backgrounds, including researchers and lecturers, data
scientists, business people, and students, these participant
representatives can be used as legitimate samples in general.
However, we encourage increasing the number of respondents
from OGD portal users with a variety of backgrounds, such as
journalists,  non-governmental  organizations, active
consumers, ordinary residents, and even within the local
government itself, in the next research. As a result, the
findings of experimental analysis related to the OGD portal's
adoption in Indonesia become more reliable and exhaustive.
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Conversely, we comprehensively assess the K-means
Clustering algorithm's potential shortcomings. The most
significant drawback of K-means Clustering is that the value
of K (number of clusters) must be determined at the beginning
of the process [30]. This means that k-means can only deal
with numbers. On the other hand, K-means assumes that we
have been dealing with clusters with roughly the same number
of observations in each [31], [32]. In this study, the value of
K is determined using the common classification of data
openness levels in general, namely Leaders, Followers, and
Beginners.

A few key findings in the study might be explored while
designing additional research. First, the results of an
experimental survey with multiple participants still reflect the
varied and subjective opinions of the participants based on
their degree of education and experience. This subjectivity
will undoubtedly impact the position of the open data portal
cluster. Therefore, several academic and governmental
professionals must validate the survey results to lessen the
likelihood of this bias in the following research. With the
adoption of OGD in Indonesia, there is a gap between survey
respondents' perceptions and the actual situation. This check
and balance seek to close that gap. Second, the distribution of
representation of the Indonesian territory based on
geographical and regional administrative places is considered
in this study's selection of OGD portal samples. As a result,
there is a chance that the OGD sample selection will not be
accepted and may not be balanced between the OGD's
readiness at the provincial level and smaller administrative
areas. As a result, by segmenting the assessment area into sub-
regions, the following study can employ a clustered
distribution model that is more precise.

IV. CONCLUSION

In this study, the K-means clustering algorithm was utilized
to categorize the levels of OGD portal openness in Indonesia
based on eight key data openness principles. The research
findings indicate that eight OGD portals belong to Cluster 1,
which is classified as the leader level. These portals have
advanced technological capabilities, innovative features, and
sophisticated functionalities that facilitate cross-domain
coordination. Meanwhile, Cluster 2 is comprised of 9 OGD
portals classified as the follower level, which provide basic
features such as direct visibility and progressive performance
characteristics. However, their data release approach is
fragmented, and data availability is limited. The remaining
OGD portals have been assigned to Cluster 3 with a Beginner
level, indicating that local governments are taking the first
steps but struggling to meet availability and accessibility
criteria. Moreover, the OGD portal's functionality is limited
at this level, and the dataset coverage is insufficient.

In order to expand upon the findings presented in this
study, future research can explore additional dimensions of
Open Government Data (OGD) portals, such as the quality
and relevance of the data provided, the user experience, and
the impact of OGD on public participation and decision-
making processes. Additionally, future studies can extend the
analysis to other regions or countries to compare the level of
openness of OGD portals and identify best practices for
promoting data transparency and accountability. Furthermore,
incorporating other clustering algorithms or applying



different distance metrics can be considered to examine the
clustering results' robustness and identify alternative OGD
portal categorizations.
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