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ABSTRACT  

The waste management approach is a worldwide problem and is often neglected. The situation in urban areas is worse 
than in rural areas. It is a big challenge to deal with this dilemma, therefore, the management of a better management 
system is inevitable. The input data used in this study included the community's last educational data and social 
stratification, both through questionnaires and interviews with the community. Furthermore, the data that has been 
presented in the decision system is collected or eliminated for each object that has the same attributes, then summed and 
collected into the same class so that the cleaning technique process becomes simple (equivalent class). The Advanced 
Discernibility Matrix and the Discernibility Modulo D Matrix will compare a collection of attributes based on the 
equivalence class that will be modeled with the last Education modeled "A", the social stratification of society is modeled 
"B". The reduction results obtained reveal that there are several reasons why people throw garbage in the river. This 
provides information, the latest differences in social stratification and education can influence people's mindset and habits 
of disposing of garbage. The social stratification of people who are not from the wealthy class and have the last 
elementary-junior high school education contributes more negatively to the fullness of the river flow with garbage. 
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1. INTRODUCTION 

Nowadays, 4.0 industry environment a nd circular economy are paradigma shifts for the industry. 
More and more machines will be used and the capability to maintain the machines become vital. Circular 
economy is an economic system in focus of reducing and eventually  eliminating waste [1]. The disruption of 
information technology has caused many sectors in the industry to experience a  series of changes on the market 
offer and demand. Integrated information technology is expected to facilitate test and support of associated 
role in a va ilability and accessibility to enhance work flow in the area [2]. Work becomes faster and easier. 
This includes the increasing use of technology in analyzing people's behavior in waste management. Talking 
about waste is never ending, because over day humans always interact with garbage. Garbage is the result of 
human activities that produce waste [3]. Garbage is indeed an endless problem for cities. Tons of waste 
generated from households, shops, markets, factories and so on, need proper management. Not only to make 
the city look clean and tidy, but also to create a healthy environment free from disease and odor pollution [4]. 
The waste management approach is a worldwide problem and is often neglected. Even the level of waste 
production is increasing at the rate absorbed in both developed and underdeveloped countries. The situation in 
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urban areas is worse than in rural areas. It is a big challenge to deal with this dilemma, therefore, it is inevitable 
to manage a better management system [5]. 

In Indonesia, based on data from the Ministry of Environment and Forestry's National Waste 
Management Information System (SIPSN), the volume of waste generated in Indonesia in 2022 will reach 
19.45 million tons. Of this amount, the majority or 39.63% came from household waste generation. The next 
largest source of national waste generation comes from commerce, which is 21.07%. The city of Padang 
produces around 640 tons of waste per day. According to the Director of the Indonesian Forum for the 
Environment (WALHI) West Sumatra, Uslaini, predicts that West Sumatra will be overwhelmed in 2023 
because the Final Disposal Site (TPA) in Aie cold will be overloaded at the end of the year. Organic and 
recyclable waste has not been managed properly, so most of it ends up in landfills [6,7]. When the generation 
of waste that goes to the landfill is increasing day by day, a very good landfill management is needed. The 
quantity of waste continues to increase along with the increasing variety of consumption patterns and the 
increasing population [8]. 

Community culture and habits in waste management starting from the source to the TPS and TPA 
where there is often no segregation/classification based on the type of waste, so that the recapitulation of waste 
calculations is carried out by weighing the garbage trucks on the weighbridge available at the TPA. Another 
phenomenon is that there are still people who throw garbage into the river because the settlements are close to 
the river [9]. The community has not yet realized that good and correct waste management is the main capital 
in waste management [10]. Garbage can cause bad environmental pollution which can be a threat to the 
surrounding community, such as becoming a breeding ground for mosquitoes, causing malaria, and dengue 
fever due to garbage accumulation [11]. 

The current waste problem is not something to be taken lightly, the waste problem has become a 
serious problem. Many disasters that occur are related to waste. Waste if not handled properly and correctly 
from the source will cause health, social, economic and beauty problems [12, 13]. The most shocking event 
recently, on Wednesday, October 19 2022, was a major disaster at the Final Disposal Site (TPA) Piles of 
garbage at the Cipayung Waste Disposal Site (TPA) on Cipayungjaya Agricultural Road, Depok, West Java, 
landslides and closed canals to cause flooding. The landslide occurred because the pile of garbage that had 
exceeded its capacity (overload) was washed down by heavy rain. According to local residents, the garbage 
storage at the Cipayung TPA, Depok, has a capacity of 2 million cubic. As for the time before the landslide the 
garbage exceeded capacity [14]. In addition, the Bogor district Regional Disaster Management Agency 
reported that it had evacuated trees and trash, on Sunday, August 28, 2022. This is a BPBD work step due to 
high-intensity rain, fallen fragile tree trunks and piled up trash, blocking the river flow Kalibaru. There was 
also flooding caused by the large amount of community waste that did not comply with the rules for disposing 
of waste in its place [15]. 

Several points in the Sustainable Development Goals or SDGs, such as healthy and prosperous lives, 
proper sanitation, sustainable cities and communities, climate action so that serious problems do not occur and 
cause various disasters, which are sustainable development goals compiled by the United Nations ( PBB) must 
make maximum efforts in order to maintain the quality of the environment and the implementation of 
governance, can maintain the improvement of the quality of life for the welfare of people around the world 
[16]. Clean behavior is a series of various forms of behavior/action towards waste management. For example, 
behavior that pollutes the environment as an irresponsible action or an action to protect the environment as one 
that is responsible. Clean behavior can be expressed as an action or response in environmentally responsible 
behavior to protect the environment. Individuals who have knowledge, skills, positive attitudes towards the 
environment and towards pro-environmental behavior, usually tend to have responsible behavior [17]. People 
do not realize that they are part of this universe so that the environmental crisis has not become a common 
concern. Indeed, humans are part of the environment. Both interact within and ecosystem. Humans must try to 
be able to regulate and control themselves to do something that is socially acceptable to the environment and 
avoid behavior that can damage the environment. 

The research was carried out deliberately to look at the main source of the community's habit of 
throwing garbage, especially into rivers which are increasingly common nowadays, resulting in a buildup of it 
all the way to the beaches and oceans. This habit occurs continuously and increasingly extends to other 
communities. Various factors can influence the habit of throwing garbage into the river, including internal and 
external factors. Internal factors are education, concern for waste, and knowledge about waste, while external 
factors are regulations, guidance and counseling, environmental conditions, and facilities [18]. 

The Rough Set method can be used as a mathematical tool for dealing with ambiguity and uncertainty 
and has been successfully applied in a variety of tasks, such as feature selection, extraction, rule synthesis, 
classification, knowledge discovery, and others. The use of this method is by setting sample criteria based on 
the community's social stratification and the community's latest educational background, which of these criteria 
can be seen why people still throw garbage into the river. By building a rule or data mining rules so that new 
knowledge is obtained from the extraction process (Data Mining). Supported by the Rough Set method which 
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is one part of Artificial Intelligence, researchers try to make certain patterns of rules and test the final decision 
making that causes people to throw garbage into the river. 

2. RESEARCH METHOD  

The input data used in this study included the community's last education data and community social 
stratification, both through questionnaires and interviews with the community. Furthermore, the data that has 
been presented in the decision system is grouped or filtered for each object that has the same attribute criteria, 
then summed and grouped into the same class so that the cleaning technique process becomes simple 
(equivalent class). The Advanced Discernibility Matrix and the Discernibility Modulo D Matrix will compare 
a set of attributes based on the equivalence class that will be modeled with Social Stratification modeled "A", 
and Last Education modeled "B". This stage aims to get the results of the system based on the selection of 
reduced attributes from a set of condition attributes using prime implicants of Boolean functions from the 
Discernibility Modulo D Matrix. people throw garbage in the river. 

Based on a test instrument of 10 questions validated using SPSS version 23, 20 are all valid and 
reliable. From a sample of 30 answers chosen randomly, to fulfill the answers to the given behavior, 2 (two 
intervals), namely if the total answers are less than or equal to 10 then the social stratification sample is poor, 
whereas if the total score exceeds 10 then the social stratification sample is wealth. 

Table 1. Social Stratification Test Interval 
 

Interval Indicator 
≤ 10 P 
> 10 W 

 
Table 2. Last Education Test Interval 

 
Interval Indicator 

≤ 8 Elementary-Junior High School 
8 < x ≤ 16 Senior High School-Bachelor Degree 

> 16 Graduate-Postgraduate 

Based on the test instrument, 27 questions were validated using SPSS version 23, 25 questions were 
valid and reliable. From a sample of 30 answers that were randomly selected, to fulfill the answers to the given 
social stratification, 3 (three intervals), that is, if the total answers are less than or equal to 8 then the sample 
has a last education of Elementary to Junior High School, whereas if the total score exceeds 8 and is less or 
equal to 16 then the example is Senior High School to Bachelor Degree. Meanwhile, if the total score exceeds 
16, then the sample has an Graduate-Postgraduate. 

Furthermore, using the Rough set shows these two things which are information systems in Microsoft 
Excel. Rough sets offer two forms of data presentation, namely information systems (SI) and decision systems 
(SK) where "U" consists of numbers "{c1, c2, c3, ..., Cm}" as objects such as {object 1, object 2, object - n} 
and "A" {a1,, a2,, …, an}. 
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Table 3. Information Systems 
 

 

3. RESULTS AND DISCUSSION 

From the method used in the research, the results are in the form of a decision system. The decision 
system from the process of classifying and sorting data sets, obtained as many as 7 decisions. From the existing 
decisions, it is made in the elaboration of the matrix model form. 

Tabel 4. Decision Systems 
 

Num. Name Social Stratification Last Education Throw Garbage in the River 
1. PBS1 P Elementary-Junior High School Y 
2. PBS2 P Senior High School-Bachelor Degree Y 
3. PBS3 P Senior High School-Bachelor Degree N 
4. PBS4 P Graduate-Postgraduate N 
5. PBS5 W Elementary-Junior High School Y 
6. PBS6 W Senior High School-Bachelor Degree Y 
7. PBS7 W Elementary-Junior High School N 

Tabel 5. Matrix Model 
 

Class Condition Atribute Atribut Keputusan 
A B Throw Garbage in the River 

EC1 1 1 1 
EC2 1 2 1 
EC3 1 2 2 
EC4 1 3 2 
EC5 2 1 1 
EC6 2 2 1 
EC7 2 1 2 

 
Tabel 6. Discernbility Matrix 

 

 

Class EC1 EC2 EC3 EC4 EC5 EC6 EC7

EC1 X B B B A AB A

EC2 B X X B AB A AB

EC3 B X X B AB A AB

EC4 B B B X AB AB AB

EC5 A AB AB AB X B B

EC6 AB A A AB B X B

EC7 A AB AB AB X B X

Num. Name Stratifikasi Sosial Pendidikan Terakhir 
1 PBS1 W Elementary 

2 PBS2 P Elementary 

3 PBS3 P Elementary 

4 PBS4 P Elementary 

5 PBS5 P Senior High School 

6 PBS6 P Bachelor Degree 

7 PBS7 P Senior High School 

8 PBS8 P Bachelor Degree 

9 PBS9 P Senior High School 

10 PBS10 P Senior High School 

… … … … 

30 PBS30 W Graduate 
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Tabel 7. Discernbility Modulo D Matrix 
 

 
 

Based on the matrix, the results of the reduction are 3 general rules, which are as follows: 
1. {Social Stratification, Last Education} = {A,B}, 
2. {Social Stratification, Last Education}, {Last Education} = {A,B}, {B}, and 
3. {Social Stratification}, {Social Stratification, Last Education} = {A}, {A,B}. 

After obtaining 3 reduction results, it can be concluded that there are 3 general rules obtained from 
this study. The general rules are as follows: 

1. Social Stratification (Poor) OR Last Education (Elementary-Junior High School) ==> Dispose of 
Garbage in the River (Yes), 

2. Social Stratification (Poor) AND Last Education (Senior High School-Bachelor Degree) OR Last 
Education (Graduate-Postgraduate) ==> Throw Garbage in the River (Yes), and 

3. Social Stratification (Wealth) OR Social Stratification (Wealth) AND Last Education 
(Elementary-Junior High School) ==> Throw Garbage in the River (No). 

4. CONCLUSION  

The reduction results obtained reveal that there are several reasons why people throw garbage in the 
river. This provides information, the latest differences in social stratification and education can influence 
people's mindset and habits of disposing of garbage. The social stratification of people who are not from the 
wealthy class and have the last elementary-junior high school education contributes more negatively to the 
fullness of the river flow with garbage. For further studies in order to obtain studies and other factors causing 
people to throw garbage in the river, the researchers hope that there will be further, more in-depth research. 
Because research prospects like this are of course very useful if they are investigated further and broadly. And 
of course a follow-up is needed from the results of this research so that the environment is better maintained 
and maintained in the future. 

REFERENCES 

[1] Yunitarini R, Widiaswanti E. Decision Support System for Industry Machine Maintenance Using Weight 
Product (WP) Method. TIERS [Internet]. 2022Dec.25 [cited 2023Aug.14];3(2):91-9. Available from: 
https://journal.undiknas.ac.id/index.php/tiers/article/view/3880 

[2] Yasmine HT, Atmojo WT. UI/UX Design for Tourism Village Website Using the User Centered Design 
Method. TIERS [Internet]. 2022Dec.25 [cited 2023Aug.14];3(2):100-14. Available from: 
https://journal.undiknas.ac.id/index.php/tiers/article/view/3871 

[3] Dwiyatmo,Kus., 2007. Pencemaran Lingkungan dan Penanganannya. Yogyakarta: PT Intan Sejati 
[4] Aulia I. IoT Untuk Mengelola Sampah Secara Cerdas dan Efisien [Internet]. 2019 [cited 2023 Apr 4]. 

Available from: https://arenalte.com/berita/iot-untuk-mengelola-sampahsecara-cerdas-dan-efisien/ 
[5] Jim AAJ, Kadir R, Al Mamun MA, Al Nahid A. A Noble Proposal for Internet of Garbage Bins (IoGB). 

Smart Cities. 2019;2:214–229. Available from: https://doi:10.3390/smartcities2020014 
[6] Annur CM. Timbulan Sampah Indonesia Mayoritas Berasal dari Rumah Tangga. Internet]. 2023 [cited 

2023 Apr 4]. Available from: https://databoks.katadata.co.id/datapublish/2023/03/09/timbulan-sampah-
indonesiamayoritas-berasal-dari-rumah-tangga 

Class EC1 EC2 EC3 EC4 EC5 EC6 EC7

EC1 X X B B X X A

EC2 X X X B X X AB

EC3 B X X X AB A X

EC4 B B X X AB AB X

EC5 X X AB AB X X B

EC6 X X A AB X X B

EC7 A AB X X X B X



170  ISSN: 2723-4533 / E-ISSN: 2723-4541 

 TIERS Information Technology Journal, Vol. 4, No. 2, December 2023:165-170 

[7] Putra MDB. WALHI Prediksi Satu Tahun Lagi Kota Padang Bakal Kebanjiran Sampah. [Internet]. 2022 
[cited 2023 Apr 10]. Available from: https://padang.harianhaluan.com/reportase/pr-1062335808/walhi-
prediksi-satu-tahunlagi-kota-padang-bakal-kebanjiran-sampah 

[8] Adnan H, Ainun S, Halomoan N. Studi Kajian Densitas Sampah Berdasarkan Alat Angkut dan Sumber 
Sampah di TPA Jalupang Kabupaten Karawang (Study of Waste Density Based on Conveyance and 
Sources of Waste in Jalupang Landfill of Karawang District). Jurnal Teknik Lingkungan. 2018;24(1):21–
31 

[9] Edinov S, Fauzi R. Implementation of Artificial Intelligence with Rough Set Method Determination of 
Community Aware Behavior in Managing Waste. ADRI International Journal of Semantic Technology 
(IJST). 2022;5(1):17–24. Available from: https://doi.org/10.29138/ijst.v5i1.91 

[10] Edinov S, Fauzi R. Community Behavior in Artificial Intelligence-Based Waste Management. Formosa 
Journal of Sustainable Research (FJSR). 2023;2(2):341–350. Available from: 
https://doi.org/10.55927/fjsr.v2i2.299 

[11] Alkautsar YYNY, Arbaatun CN, Prawita FN. Matrash: The Use of Machine Learning Inwaste Bank 
Based IoT Integrated with Trash Bin. e-Proceeding of Applied Science. 2020;6(2):4068–4076 

[12] Nugroho,2009. Pengelolaan Sampah Secara Terpadu di Padukuhan Kelor Bangunkerto Turi Sleman 
Yogyakarta, Artikel 

[13] Sanny, Yuliana, L., & Fauzi, R. (2023). Artificial Intelligence Religion And Environmental Knowledge 
Of Students Aware Of Waste Management. Journal of Computer Science and Informatics Engineering 
(CoSIE), 2(2), 80–88. Available from: https://doi.org/10.55537/cosie.v2i2.609 

[14] Bustomi, M.I., 2022. Sampah TPA Cipayung Depok Longsor hingga Bikin Banjir karena "Overload". 
Available from: https://megapolitan.kompas.com/read/2022/10/20/18250331/sampah-tpa-cipayung-
depok-longsor-hingga-bikin-banjir-karena-overload 

[15] Badan Penanggulangan Bencana Daerah kabupaten Bogor, 2022. Aliran Air Tersendat Oleh Sampah 
Mengakibatkan Banjir . Available from:  https://bpbd.bogorkab.go.id/aliran-air-tersendat-oleh-sampah-
mengakibatkan-banjir/ 

[16] Pahlephi RD. SDGs Adalah: Pengertian dan 17 Tujuannya Bagi Kesejahteraan Dunia [Internet]. 2022 
[cited 2023 Apr 4]. Available from: https://www.detik.com/bali/berita/d-6448066/mengenal-sdgs-adalah-
dan-tujuan-di-baliknya 

[17] Afif Muhammad, Agama & Konflik Sosial, (Bandung : Penerbit Marja, 2013), 17 
[18] Fadli, M. I. Zulfa, and Y. Ramadhani, "Perbandingan unjuk kerja algoritme klasifikasi data mining dalam 

sistem peringatan dini ketepatan waktu studi mahasiswa," Jurnal Teknologi dan Sistem Komputer, vol. 6, 
no. October, pp. 158-163, 2018. doi: 10.14710/jtsiskom.6.4.2018.158-163 


