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Abstract 
This research collects and processes with the aim of examining the 
development of research on porous asphalt in Indonesia using a 
bibliometric approach with utilize VOSviewer application. The data is 
acquired from Google Scholar using publish and perish as the reference 
manager application. In the data search process, researchers used the 
keywords ‘porous’, 'porous asphalt' and 'Indonesia' as a reference so 
that search results were concentrated and facilitated mapping. From the 
search results, 224 articles have been found that are relevant to the 
keywords used. The research time span used as study material is an 
article contained in Google Scholar for the last 5 years (2018-2022). 
The results of this research of porous asphalt can be divided into 3 
parts, namely asphalt, porous asphalt and Indonesia. The term 
“asphalt” is associated with 42 links with 233 total link strength. The 
term “Porous Asphalt” is associated with 25 links with 62 total link 
strength. For 'Indonesia' is associated with 44 links and 254 total link 
strength. based on the results of the analysis show an increase in the 
number of studies on porous asphalt in Indonesia every year but the 
increase is not so high and so that it can be said that it is still rare. In 
2018, 34 articles were published. In 2019 there were 24 articles. In 2020 
as many as 50 articles. In 2021 as many as 60 articles and until 2022 as 
many as 58 articles. The number with the number of published articles 
relevant to porous asphalt in Indonesia so far in 2021 is 60. This article 
can be used as a reference for further research related to porous asphalt 
and other relevant topics. 
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Introduction 

Indonesia is one of the developing 
countries that has a fast growth rate. Along 
with the rapid growth, the role of 
transportation is certainly an important 
thing to balance this. In addition, with an 
increase in accessibility, the mobility will 
also increase (Khoirunnisa et al., 2022). So 
the role of facilities and infrastructure such 
as roads is needed to support activities in 
various fields for humans (Irawan et al., 
2019; Rhoma Putra et al., 2022). Asphalt is 
one form of technology that can be 
developed. Asphalt is a binder material in 
road pavement work, where its composition 
is about 4%-10% of the total weight of the 
material (Winarno et al., 2020). One type of 
mixture or combination made for porous 
asphalt pavement work. 

      Porous asphalt has many 
advantages for infrastructure works 
(Pradoto et al., 2019; Zhang & Kevern, 
2021). Porous asphalt is a combination of 
asphalt materials made so that asphalt has a 
higher porosity when compared to other 
types of pavement (Arlia et al., 2018; Wang 
et al., 2020). In short, porous asphalt is a 
combination of pavement materials with low 
sand content in order to create high pore 
spaces (R. et al., 2017; Dong et al., 2020). 
Indonesia is a country that has a tropical 
climate (Arisal & Sari, 2020). The tropical 
climate has two seasons, namely dry and 
rainy. When it rains heavily, sometimes 
water becomes stagnant on the road. 
Therefore, porous asphalt can be developed 
in areas with high rainfall and the potential 
for flooding. Porous asphalt is one of the 
asphalt materials developed to overcome 
problems during the rainy season (Tjaronge 
et al., 2020). The advantage of porous 
asphalt compared to other materials is that it 
has large voids like a sponge so that it can 
absorb water on it (Z. Zhang et al., 2020) 

      One of the analytical techniques 
research development can use on porous 
asphalt in Indonesia is to use bibliometric 
analysis. Bibliometric analysis is very  
rigorous analytical method for capturing and 
analyzing large amounts of scientific data 
(Donthu et al., 2021). One form of data 

meta-analysis is bibliometric analysis search 
that will help researchers to study the 
content of bibliographies and analyze 
excerpts from articles that have been 
published in other scientific journals (Al 
Husaeni & Nandiyanto, 2022). 

  Many articles have used 
bibliometric analysis methods in their 
research, including bibliometric analysis in 
the health sector (Guo et al., 2020), 
economics (Bonilla et al., 2015), chemical 
engineering (Ho, 2012), computer and 
network (Iqbal et al., 2019) and many more 
bibliometric analyses in various fields. 

      However, bibliometric research on 
the discussion of the use of porous asphalt 
in Indonesia is still rare, especially 
bibliometric analysis in the last 5 years, from 
2018 to 2022 using the VOSViewer 
application as a medium for mapping 
analysis. 

      Therefore, research on scientific 
articles from indexed Google Scholar 
journals regarding bibliometric analysis of 
the discussion of porous asphalt in 
Indonesia needs to be carried out as a 
reference for researchers so that they can 
conduct more detailed research, especially 
regarding porous asphalt in Indonesia. 

Research Methodology 

This research uses a literature review 
method of bibliographic analysis system on 
articles. The articles used are international 
publication data from indexed journals on 
Google Scholar assisted by reference 
management software, namely Publish or 
Perish. Until now, this software can only 
analyze the article in English (Suwandi & 
Wijaya, 2022). The collection data that used 
in this article uses the keywords “ porous 
asphalt” and “Indonesia” for the 2018 until 
2022 period. To find out the development 
of international publications, the researcher 
using VOSViewer software to analyzing the 
articles then to create 3 types of mapping 
from processed sources is Network 
Visualization, Density Visualization and 
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Overlay Visualization based on networks 
(co-citation) between existing items. 

Results and Discussion 

Based on the results of research 
conducted using the publish and perish 
application based on Google Scholar data, 
242 articles with relevant themes and 
meeting the criteria were released starting 
from 2018 to 2022. The article data consists 
of the name of the author, the year of the 
journal published, the name of journal, the 
publisher, the number of citations, article 
links, and cites URL. Table 1 displays the 
top 22 articles and starts from the article 
with the top number of cite. The number of 
citations from all articles is 242, cites per 

year is 586.5 and cites per paper is 9.69. All 
of the articles have an g-index of 9.69 and a 
h-index total of 24. 

It shown in the Table 2 that the 
development of research related to porous 
asphalt over the last 5 years, namely from 
2018 to 2022 which is contained in Google 
Scholar. In 2018 there were 34 articles 
published. In 2019 there were 38 articles. In 
2020 as many as 50 articles. In 2021 as many 
as 60 articles and until 2022 as many as 58 
articles. From this question it can be 
concluded that the development of articles 
on asphalt porous in Indonesia has 
increased but is still relatively rare as 
illustrated in Figure 1.

Table 1. Asphalt porous in Indonesia Publication Data 

No Title Authors Years Cites Refs 

1 Exploring the potential of 
coconut shell biomass for 
charcoal production 

RK Ahmad et al. 2022 18 (Kabir Ahmad et al., 
2022) 

2 Development of cigarette butt 
fibre filter reinforced by opefb 
fiber composite material for 
trash can 

RW Lubis et al. 2022 16 (Lubis et al., 2022) 

3 Lignin nanoparticles: New 
insights for a sustainable 
agriculture 

AE Santo Pereira et 
al. 

2022 13 (Pereira et al., 2022) 

4 Plastic Waste Management 
Strategies and Their 
Environmental Aspects: A 
Scientometric Analysis and 
Comprehensive Review 

S Huang et al. 2022 9 (Huang et al., 2022) 

5 Utilization of iron ore tailing as 
an alternative mineral filler in 
asphalt mastic: High-
temperature performance and 
environmental aspects 

Z Wei et al. 2022 7 (Wei et al., 2022) 

6 A review of mechanism and 
adaptive materials of 
temporary plugging agent for 
chemical diverting fracturing 

H Zhou et al. 2022 6 (Zhou et al., 2022) 

7 Potential of project level 
construction and rehabilitation 
plans to attenuate the 
economic and environmental 
burdens of flexible road 
pavements: A review study 

AS Mohamed et al. 2022 5 (Mohamed et al., 
2022) 

8 Alginate : Enhancement 
Strategies for Advanced 
Applications. 

A Hurtado et al. 2022 5 (Hurtado et al., 2022) 
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No Title Authors Years Cites Refs 

9 Effects of Iron Ore Tailing on 
Performance of Hot-Mix 
Asphalt 

J Gabriel Bastidas-
Martínez et al. 

2022 4 (Juan et al., 2022) 

10 Saltwater intrusion into coastal 
aquifers and associated risk 
management: Critical review 
and research directives 

S Basack et al. 2022 4 (Basack et al., 2022) 

11 Understanding the behaviors 
of toluene in asphaltenes 

Y Yang et al. 2022 3 (Yang et al., 2022) 

12 Conversion of Indonesian Coal 
Fly Ash into Zeolites for 
Ammonium Adsorption 

H Prihastuti dan T 
Kurniawan 

2022 2 (Prihastuti & 
Kurniawan, 2022) 

13 Seismic velocity recovery in the 
subsurface: transient damage 
and groundwater drainage 
following the 2015 Gorkha 
earthquake, Nepal 

L Illien et al. 2022 2 (Illien et al., 2022) 

14 Bacterial community dynamics 
during MEOR biostimulation 
of an oil reservoir in sumatera 
Indonesia 

DI Astuti et al. 2022 1 (Astuti et al., 2022) 

15 Kinetics of CO2 gas bubbling 
for the separation of residual 
solvent from waste solids: 
Effects of bubble size 

F Song et al. 2022 1 (Song et al., 2022) 

16 Systematic Review of Plastic 
Waste as Eco-Friendly 
Aggregate for Sustainable 
Construction 

O Adiyanto et al. 2022 1 (Adiyanto et al., 2022) 

17 Sustainability benefits and 
commercialization challenges 
and strategies of geopolymer 
concrete: A review 

A Danish et al.  2022 1 (Danish et al., 2022) 

18 Utilization of hazardous waste 
of black dross aluminum: 
Processing and application-a 
review 

M Lukita et al. 2022 1 (Lukita et al., 2022) 

19 Conceptualising sound making 
and sound loss in the urban 
heritage environment 

M Parker dan DHR 
Spennemann 

2022 1 (Parker & 
Spennemann, 2022) 

20 Phenomena, factors of wax 
deposition and its management 
strategies 

SI Ali et al. 2022 1 (Ali et al., 2022) 

21 Advances in mild degradation 
and directional upgrading of 
lignites: From feature 
identification to value-added 
utilization 

GH Liu et al. 2022 1 (Liu et al., 2022) 

22 A Review of the Sustainable 
Utilization of Rice Residues for 
Bioenergy Conversion Using 
Different Valorization 
Techniques, Their Challenges, 
and Techno-Economic … 

S Kaniapan et al.  2022 1 (Kaniapan et al., 
2022) 
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Table 2. Development of porous asphalt in 
Indonesia research 

Year of 
Publications 

Number of 
Publication 

2018 34 

2019 38 

2020 50 

2021 60 

2022 58 

 

Figure 1. Level of development in 
porous asphalt research 

(i) Cluster 1 has 8 items that are 
red. 8 items are area has 20 
links, example has 12 links, 
experimental study 8 links, 
paper has 17 links, part has 13 
links, review has 31 links, 
utilization has 20 links, and 
water has 21 links. So, all 
items in cluster 1 has 142 
links. 

(ii) Cluster 2 has 8 items and 
marked in green. 8 items are 
application has 26 links, 
asphalt binder has 14 links, 
effect has 35 links, evaluation 
has 15 links, overview has 10 
links, performance has 30 
links, preparation has 10 links, 
and property has 27 links. So, 
all items in cluster 2 has 167 
links. 

(iii) Cluster 3 has 8 items and 
marked in blue. 8 items are 
analysis has 18 links, concrete 
has 25 links, improvement has 
11 links, Indonesia has 44 
links, pavement has 31 links, 
porous medium has 16 links, 

potential has 8 links, and 
technology has 15 links. So, all 
items in cluster 3 has 168 
links. 

(iv) Cluster 4 has 7 items and 
marked in army green. 7 items 
are asbuton has 15 links, 
asphalt has 42 links, asphalt 
mixture has 27 links, Buton 
island has 14 links, cement has 
20 links, filler has 22 links, and 
petroleum asphalt has 10 links. 
So, all items in cluster 4 has 
150 links. 

(v) Cluster 5 has 7 items and 
marked in purple. 7 items are 
fly ash has 11 links, mixture 
has 21 links, rap has 11 links, 
research has 19 links, study 
has 34 links, synthesis has 7 
links, and use has 20 links. So, 
all items in cluster 5 has 123 
links. 

(vi) Cluster 6 has 4 items and 
marked in cyan. 4 items are 
characteristic has 17 links, 
Indonesian has 13 links, 
porous asphalt has 25 links, 
and porous asphalt mixture 
has 18 links. So, all item in 
cluster 6 has 73 links. 

(vii) Cluster 7 has 3 item and 
marked in orange. 3 items are 
aggregate has 29 links, binder 
has 14 links, and development 
has 16 links. So, all items in 
cluster 7 has 59 links.  

The relationship of each item to the 
existing items is shown in the listed clusters. 
Each item in the cluster is given a circle with 
a different color in each cluster to make it 
easier to group each cluster. The circle size 
of each item varies depending on the 
frequency with which the item appears. The 
size in the items circle displays a positive 
relationship with the terms occurrence in 
abstract and the title. Therefore, it can be 
stated that the more often the term is found, 
the the size of the label will be larger. The 
mapping visualization that has been analysed 
in this research consists of sections: network 
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visualization (Figure 2), density visualization 
(Figure 3), and overlay visualization (Figure 
4). 

 

Figure 2. Network visualization 

Figure 2 displays the interrelated 
terms. The relationships of these items are 
described by a network of relationships. 
Figure 1 displays the clusters of terms that 
are often used in research and related to the 
research focus of porous asphalt. The 
clusters has contained in the visualization, 
items or networks formed, it can be seen 
that the porous asphalt is divided into 3 
fields with a total of 782 links. 

 

Figure 3. Density visualization 

Figure 3 displays a density 
visualization image. Density visualization 
illustrates that the color contained in the 
image if the yellow color means the largest 
diameter of the circle of the item and more 
often the term of the item appears. The 
research at that displays has been done with 
related terms. Conversely, if the color of the 
term fades and approaches the background 

color, it means that the term is small or 
rarely used. From Figure 3 we can clearly see 
that research related to the most widely used 
and frequently used terms are Indonesia, 
asphalt, review, pavement, application, and 
concrete. 

 

Figure 4. Overlay visualization 

        Figure 4 displays the overlay 
visualization of the porous asphalt study. 
The expanse contained in this visualization 
displays related to the novelty of asphalt 
porous research on terms. The overlay 
visualization of Figure 4 is taken from 
research data from 2018 to 2022. Thus, the 
popularity of the term porous asphalt in this 
study is believed to have been quite long. 
Therefore, new study can be made easily on 
porous asphalt research. 

 

Figure 5. Network visualization of 
porous asphalt 

Figure 5 displays the network of 
asphalt porous relationships with other 
terms, namely evaluation, asphalt binder, 
technology, area, pavement, review, 
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development, Indonesia, asphalt, property, 
preparation, asphalt mixture, binder, 
mixture, filler, characteristic, Indonesian, 
buton island, and asbuton. 

 

Figure 6. Network visualization of 
Indonesia 

        The network of Indonesian 
relations can be figured with other terms, 
namely evaluation, potential, analysis, 
asphalt binder, experimental study, 
improvement, concrete, technology, 
development, part, review, application, 
porous medium, overview, Indonesia, 
research, fly ash use, development, property, 
preparation, porous asphalt, filler, asphalt 
mixture, binder, mixture, characteristic, 
Indonesian, Buton island, and abuston. 

        From the data that has been 
analysed, it displays that asphalt porous is 
still slightly related with other terms. It can 
be seen from the mapping results, asphalt 
porous only has 25 links. In contrast to 
Indonesia, which has more relevance and is 
often connected with other terms. 
Therefore, the terms of porous asphalt can 
be concluded that asphalt porous researched 
still on the progress and connected with 
other terms. So, this study will have a good 
and higher impact to be used as new 
research material. 

 

Figure 7. Overlay visualization of 
porous asphalt term in 2018 to 2022 

The article data that has been 
collected it is resulting about asphalt porous, 
the keyword porous asphalt is able to be 
research and can be seen. terms or related 
fields of porous asphalt are used by most 
studies. We can see the research on asphalt 
porous that is more recent and up to date 
from the results of this study. 

Conclusion 

This article was created with the aim 
of analysing bibliometric data mapping of 
research articles that have been carried out. 
The theme of this research is "porous 
asphalt". The articles obtained are search 

results using the Publish and Perish 
software application which is then processed 
with the help of Microsoft Excel software 
which is then made a mapping analysis using 
the VOSViewer application. From the 
search results, there were 242 articles 
published from 2018 to 2022 which had 
titles relevant to the chosen theme. In 2018 
there were 34 articles published. In 2019 
there were 38 articles. In 2020 as many as 50 
articles. In 2021 as many as 60 articles and 
until 2022 as many as 58 articles. The results 
show that there are still many opportunities 
available to conduct research on porous 
asphalt. 
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