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Abstract. According to the Marketing Services and Development of PT TWC, 

waste around the Borobudur Temple Tourism Park area reaches 4 tons per day, 

consisting not only of organic waste such as leaves but also plastic waste. This 

issue is one of the causes of climate change that can trigger various 

environmental disasters if not managed properly. This research aims to 

determine the relationship between knowledge about waste and waste 

management among the community with waste management awareness in the 

Borobudur Temple Tourism Park. It is a quantitative study with a cross-

sectional approach, sampling 375 people using random sampling. Data analysis 

was conducted using bivariate tests (Chi-Square). Variables related to waste 

management awareness include knowledge about waste (p-value = 0.0004) and 

knowledge about waste management methods (p-value = 0.0003). The 

conclusion of this research is that knowledge about waste and knowledge about 

waste management methods are associated with waste management awareness 

in the Borobudur Temple Tourism Park environment. 

1 Introduction  

The most dominant environmental issue in the past decade has been the issue of global 

warming along with its interconnected problems. Global warming causes climate change, 

triggering various environmental disasters, ranging from minor to catastrophic, which 
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potentially threaten life on this planet. These disasters include increasingly severe storms 

from year to year, climate instability, rising air temperatures, sea level rise, polar ice 

melting, floods, and so on[1]. Waste is a part of human activities that plays a role in global 

warming by contributing greenhouse gases such as CH4 and CO2. When waste is 

accumulated over time, it undergoes decomposition and releases gases into the air. The 

degradation process of organic waste produces CH4 and CO2 gases, where CH4 has a 

greenhouse gas emission rate 21 times greater than CO2 if released into the air without 

proper handling[2][3].  

Municipal or rural solid waste is also usually dumped in low-lying areas, adding to 

greenhouse gas emissions, odor production, and fire hazards that will adversely affect the 

local ecosystem. Landfills contribute to CH4 production and about 29% of all GHG 

emissions, which is more than 15% of the global average contribution[4].  

The accelerating pace of climate change requires large-scale mitigation efforts to reduce 

emissions, both domestically and globally, to be undertaken promptly. Although its 

contribution is small in terms of total percentage, the accumulation of waste that generates 

methane gas also warrants significant attention in emission reduction mitigation efforts[4].  

Data predicts that by 2030 and 2050, global GHG emissions will increase to 64% and 76% 

due to uncontrolled sewage systems[4][5]. 

Based on waste monitoring, Indonesia's waste generation in 2016 reached 66 million 

tons per year. This waste consists of organic waste (food scraps, wood, branches, leaves) at 

57%, plastic waste at 16%, paper waste at 10%, and other materials (metals, textile fabrics, 

rubber, leather, glass) at 17%. From this data, it is evident that many people have not 

managed their waste properly, resulting in a very large amount of waste generation. Based 

on data from the Environmental Agency, waste in Indonesia in 2019 (29.14 million tons), in 

2020 (32.82 million tons) in 2021 (21.45 -21, 88 million tons), in 2023 waste generation is 

31,363,906.49 tons / year,  

Waste criteria in Indonesia in 2021 achievements and handling of household waste with 

waste generation 18,172,377.98 tons / year, waste reduction 17.55% or 3,189,098.87 tons / 

year, waste handling 54.15% (9,840,983.20 tons / year), managed waste 71.7% 

(13,030,082.07 tons / year), unmanaged waste 28.3% (5,142,295.91 tons / year). Based on 

the order of provinces in Indonesia 21.45 million tons, as the largest waste producer, 

Central Java (3.17 million tons), (M ivan Mahdi,) (Dhini, 2022), in 2023 from the existing 

waste generation, the waste reduction process is 14.68% (4. 604,066.38 tons/year), 49.99% 

waste handling (15,678,739.76 tons/day), 64.67% managed waste (20,282,806.14) and 

35.33% unmanaged (11,081,100.35 tons/year).  

Based on SIPSN data, the composition of waste in Indonesia in 2021 is food waste 

(27.2%), plastic (15.1%%), wood, twigs or leaves (12.7%), paper or cardboard (11.9%), 

fabric, glass and metal waste around 7-8% and the rest are others. Waste management is 

minimal so it needs serious handling, plastic 45% of the 65 million tons per year of waste is 

not managed. Based on the estimation of the word economic forum 32% has polluted the 

plains and oceans.  The amount of waste is increasing, waste management constraints[1][3].  

Factors influencing the control of waste Data management systems include population 

density, social and economic factors, attitudes and behaviors of the community, culture, and 

community knowledge[4][6][7]. Plastic waste is an environmental issue faced by 

Indonesian and global communities. The problem of waste in Indonesia is complex due to 

the lack of public understanding of the consequences that can arise from waste, as well as 

the limited funds allocated by the government for the provision of adequate waste disposal 

systems that meet standards[8][9].   

Another factor contributing to plastic waste is activities in cultural tourist areas in 

Indonesia. Plastic waste in Indonesia is one of the negative impacts of the increasing 

number of tourists in cultural areas. Indonesia is a country with many tourist destinations, 
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one of which is Borobudur Temple. Marketing, Services, and Development of PT TWC 

revealed that waste around the Borobudur Temple Tourism Park area reaches 4 tons per 

day, consisting not only of organic waste like leaves but also plastic waste. The situation 

will worsen if not managed properly as stipulated in the Waste Management Law Number 

18 of 2008, which defines waste as the residue of human daily activities or solid waste from 

natural processes. In Indonesia, waste is commonly found on streets, public facilities, 

schools, and even in rivers. Waste in Indonesia is a very serious problem and also a social, 

economic, and cultural issue. 

Minimizing waste volume efforts need to involve active participation from the 

community in the TWCB environment. Environmental education is the primary step needed 

to change people's behavior to be more environmentally conscious, and this must be 

supported by supportive policy implementation from relevant policymakers. Currently, 

waste issues are one of the important problems to address through proper management. If 

waste management is not done properly, various diseases may arise[10][11][12]. 

In general, the stages of waste management activities include collection, sorting, 

transportation, and disposal. The disposal stage includes landfilling, composting, open 

dumping, dumping in water, individual incineration, recycling, and salvaging.[13][14][15]. 

2 Methods  

This research is a quantitative analytical study using a cross-sectional study design. The 

data used consist of primary and secondary data (from 20 villages in Borobudur, BPS Sub-

district Data). Primary data collection was conducted using questionnaires. The sample in 

this study comprised 375 respondents from the Borobudur Cultural Heritage Park 

environment, selected using random sampling technique. The analysis conducted in this 

research is bivariate chi-square analysis (α = 0.05) to examine the relationship between 

community knowledge and waste management practices. 

 

3 Result and Discussion 

3.1 Result 

Table 1. Cross-tabulation table of research variables with waste management awareness 

Variable 

Waste Management Awareness 
p-

value 
High Low Total 

n % n % n % 

Knowledge about waste 

1. Low 95 50.5 93 49.5 188 100 
0,004 

2. High 123 65.8 64 34.2 187 100 

Knowledge about waste management practices 

1. Incinerated 126 63.6 72 36.4 198 100 

0,003 2. Buried 28 54.9 23 45.1 51 100 

3. Recycled 64 50.8 62 49.2 126 100 

Bivariate analysis using Chi-Square and Odds Ratio. The Chi-Square analysis aims to 

determine whether there is a significant relationship between two variables in this study, 

namely knowledge about waste and knowledge about waste management processes as 

independent variables, and waste management awareness as the dependent variable. The 

Odds Ratio analysis is used to establish the magnitude of risk. 
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Knowledge about waste is categorized into two groups: poor and good, to examine 

its relationship with waste management awareness. Knowledge about waste has a 

significant relationship with waste management awareness. This is based on the results of 

the Chi-Square test with a p-value of 0.004. 

Knowledge about waste management processes is categorized into three groups: 

incineration, burial, and recycling, to examine its relationship with waste management 

awareness. Knowledge about waste management processes has a significant relationship 

with waste management awareness. This is based on the results of the Chi-Square test with 

a p-value of 0.003. 

3.2 Discussion 

 The analysis results of the relationship between knowledge about waste and waste 

management awareness in TWCB show that respondents with high knowledge about waste 

have high awareness in waste management, totaling 123 individuals (65.8%), compared to 

respondents with low knowledge who have low awareness in waste management, totaling 

93 individuals (49.5%). This indicates that the higher the community's knowledge about 

waste management, the higher their concern for waste management. This suggests that 

knowledge about waste can contribute to involvement in waste management. This study is 

also in line with researc[16][17][18], which concludes that there is a correlation between 

knowledge and waste management. This is because waste can be managed properly if 

respondents' level of knowledge aligns with their attitudes and participation, and it also 

needs to be supported by the availability of waste management facilities. However, this 

contrasts with research[18][19][20][21] which states that there is no correlation between 

knowledge and waste management practices. In their study, they found that waste 

management practices among respondents were poor despite their high level of knowledge. 

 The statistical test results indicate a significant relationship between knowledge about 

waste management practices and waste management awareness, with a p-value of 0.0003. 

Meanwhile, the analysis results of the relationship with the highest knowledge about waste 

management practices, namely incineration, showing high awareness in waste management, 

with 126 respondents (63.6%). This can be interpreted as the most commonly practiced 

waste management method (incineration) leading to high community awareness in waste 

management. Knowledge is the result of understanding formed after observing a particular 

object. Without knowledge, one lacks the foundation to make decisions or take action on 

the issues at hand[22][3]. Environmental concern is an attitude and action that always seeks 

to prevent damage to the natural environment around it and to develop efforts to repair 

existing environmental damage[23][24][25][26]. Burning waste is one method of waste 

treatment, but usually, incineration is done in locations separate from residential areas. 

Attitudes towards waste have become ingrained in culture within society. This influences 

the community's mindset towards waste, often not aligning properly. An example is the 

sight of piled-up waste that disturbs the view and causes discomfort[27][28][29]. This study 

is relevant to the results conducted by Agboola O, abah E, Andrew O in the southern 

continent, especially Oktupo Nigeria, which states that 88.6% of open burning of waste 

despite the effects of environmental pollution from the smoke produced.  Effective solid 

waste management can mitigate adverse health and minimize environmental impacts, 

conserve resources and improve the livability of its citizens[12]. Solid waste treatment can 

be applied using conversion technologies so that it becomes a valuable form of energy such 

as thermochemical, biochemical and mechanical physics techniques[30]. 

 Another technique for dealing with waste can also be through the development of a 

waste management application tool as a provider of information about waste disposal, 

waste collection and management that can be updated regularly (Pardini K, 2020), besides 
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that waste management is also important to involve stakeholders, experts in various fields 

and policy support[31]. 

 However, this is contrary to the findings of research, which states that there is no 

significant relationship between knowledge and management attitudes among their 

respondents. Good knowledge but poor attitudes towards waste management are caused by 

a lack of information about proper waste processing methods[32][33][34]. 

4 Conslusion 

Based on the research conducted on 375 respondents regarding community knowledge and 

awareness of waste management in the Borobudur Temple Tourism Park, it shows a 

relationship between community knowledge about waste and knowledge about waste 

management with waste management awareness. Community awareness in managing waste 

is crucial in addressing the waste issues in the Borobudur Temple Tourism Park 

environment. 
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