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 Improper management of waste can be a source of health and environmental 

problems. Community participation contributes to effective waste management. 
The study was aimed at analyzing community participation in waste management 

at Liliba Village in Kupang City. This research is an analytic study with cross 

sectional study approach. The population was the entire population of Liliba 

Village in Kupang City. There were 133 respondents participated in this study. 
The data were analyzed using the structural equation model test. Education 

and occupation had strong correlation and significant influence to community 

participation. Community participation had strong relation and significant 

effect on waste production. Population had weak correlation and insignificant 
effect on waste production. It is recommended that interventions should be 

done for invalid indicator such as of waste utilization in the form of counseling 

or training on waste recycling. 
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1. INTRODUCTION 

Waste is unusable, unwanted, or worthless materials that are discarded and it is derived from human 

activities not from its own nature [1]. Waste management is a shared responsibility. It is stated in government 

rule, PP no 81 of 2012 article 10 Paragraph 2 that “everyone is required to reduce and manage waste” [2]. 

Unmanaged waste can be a threat to public health [3]. Community participation is absolutely essential in 

implementing community-based waste management [4]. Community participation in waste management can 

be implemented through active involvement in the process of disposal, transportation, and waste 

management, with a sense of awareness and responsibility to create a clean and healthy environment [5]. 

Factors that can affect waste management are population characteristics (income, age of assets) [6], 

community participation, volume of waste and waste characteristics. Liliba Village still has waste 

management problems. People are still disposingwastein empty landandrivers, and burning garbage in the 

yard of their houses. Based on data from the Department of Environmental and Sanitation in Kupang city, 

Liliba Village has three temporary landfillswith a volume of 8 to 10 cubic meters. Landfills also need to be 

monitored regularly [7]. Not all people dispose their waste into temporarylandfills because the locations 

cannot be reached by them. The problem of waste in Liliba Village can be overcome by involving the 

community as a waste producer and with an integrated approach that combines a participatory approach in 

waste management [8]. 
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2. RESEARCH METHOD 

This is an analytic research and the data collection techniques were done through a cross sectional 

approach. The population was the whole population of Liliba Village in Kupang City. The total sample was 

133 people. They were selected according to the minimum sample in SEM analysis where the number  

of sample should 5-10 times the analyzed indicators [9]. This study analyzed 11 indicators that are grouped 

into three factors such as population characteristics (level of education, occupation and income),  

community participation (providing bins, sorting waste, utilizing waste, disposing waste into temporary landfills 

and paying waste bill) and waste production (waste volume, organic and inorganic waste). Questionnaire was 

used to collect data. Measurement of waste production refers to SNI 19-3964-1994 about the method  

of taking and measuring examples of the generation and composition of urban waste [10].  

Data were analyzed using the structural equation model (SEM) test [11]. 

 

 

3. RESULTS AND DISCUSSIONS 

The study was conducted in Liliba Village, Oebobo Sub-district, Kupang City, Indonesia. The total area  

of the village is 1,300 hectares. Liliba Village has a population of 17,350 people with 2,771 households. 

 

3.1.  Characteristics of respondents 

Table 1 shows the characteristics of respondents where 39.1% of them are high school graduated while 

28.6% of them arehouse wives/husbands. The average income is IDR 1,975,790 where the lowest income  

is IDR 100,000 and highest one is IDR 5,000,000. 

 

 

Table 1. Education level and occupation of the respondents 
Education n % 

Elementary School  22 16.5 

Junior High School  17 12.8 

Senior High School  52 39.1 

Higher Education  42 31.6 

Occupation 
  

Unemployed 21 15.8 

House Wife/Husband 38 28.6 

Civil Servant/Retirement/Military Forces 33 24.8 

Merchant/Farmer/Fisherman 16 12.0 

Entrepreneur 25 18.8 

 

 

3.2.  Community participation 

3.2.1. Community participation in providing bins 

Community participation in providing bins is seen through the types of bins, numbers of bins and 

location of bins. Table 2 shows that water proof rubbish bins are the most common ones (81.2%).  

The maximum amount of rubbish bins owned by respondents istwo (45.9%). Moreover the amount  

of location prepared by the respondents for the rubbish bins istwo locations (47.4%). 

 

3.2.2. Community participation in sorting waste 

Table 3 shows that 89.5% of the respondents did not sorting their waste. 

 

 

Table 2. Community participation in providing bins at their houses 
Types of bins n % 

Not waterproof 108 81.2 

Waterproof without a lid 19 14.3 

Waterproof with a lid 3 2.3 

Waterproof with a lid and easily moved 3 2.3 

Total of bins 
  

1 bin 53 39.8 

2 bins 61 45.9 

3 bins 15 11.3 

More than 3 bins 4 3.0 

Location of bins 
  

One spot 50 37.6 

Two spots 63 47.4 

Three spots 15 11.3 

Four spots 5 3.8 
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Table 3. Community participation in sorting waste 
Sorting waste n % 

Sortingwaste in one bin 119 89.5 

Sortingwaste in two bins 13 9.8 

Sortingwaste in three bins 1 0.8 

Sortingwaste in four bins 0 0.0 

 

 

3.2.3. Community participation in utilizing waste 

Table 4 shows that 66.2% of respondents did not utilize their waste. 

 

 

Table 4. Utilizing waste 
Processing Waste n % 

Not utilizing waste 88 66.2 

Reusing plastic bags,etc. 44 33.1 

Reusingplasticbagsand others or making compost 1 0.8 

Reusing plastic bags and others, making compost, recycling 0 0.0 

Reusing plastic bags and others, making compost, recycling and selling the recycled products 0 0.0 

 

 

3.2.4. Community participation in disposing waste to transfer station 

Table 5 shows the willingness of disposing waste to the transfer station while the act of not 

disposing rubbish to the transfer station has the highest percentage. 

 

3.2.5. Participation in paying waste bill 

Table 6 shows the willingness of respondents to pay waste bill and 48.1 % of respondents refuse  

to pay the waste bill. 

 

 

Table 5. Disposing waste to transfer station 
Disposing waste to landfills n % 

Not disposing to transfer station 76 57.1 

Disposing to transfer station if it is nearby 49 36.8 

Disposing to a nearby transfer station 4 3.0 

Disposing to a transfer station, although it is far 4 3.0 
 

Table 6. Waste bill payment 
Waste bill payment n % 

Not paying waste bill 64 48.1 

Payingwaste bill according to ability to pay 34 25.6 

Payingwaste bill as required 35 26.3 

Total 133 100.0 
 

 

 

3.3.  Waste production 

3.3.1. Waste volume 

The average volume of waste was 1.8 liters/person/day. 

 

3.3.2. Waste characteristics 

Table 7 shows the type of waste produced by respondents, and inorganics waste is the highest waste 

produced by respondents. 
 

 

Table 7. Waste characteristics 
Types of waste Total (kg) % 

Organic 150.2 41.5 

Inorganic 212.1 58.5 

Total 362.3 100.0 

 

 

3.4.  Validity test and reliability indicator 

Confirmatory factor analysis was used to assess indicators that can be used to measure latent variables 

(valid and reliable). The parameter that can be used to assess the validity of the indicators is the value 

 of the loading factor. The parameter used to assess the reliability indicator is the value of R2 which  

is displayed in each measurement equation [12]. 

Table 8 show the Lisrel output. Valid and reliable indicators shown by a loading factor value and  

an error variance which werehigher than 0.5 with t value higher than 1.96 [12]. Indicators used to measure 

population characteristics were education and income. Indicators used to measure the role of the community 

in waste management were providing bins, sorting out organic and inorganic waste, disposing waste  
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to temporary landfills, and paying waste bill. Indicators used to measure waste production were organic 

waste and inorganic waste. 

In conclusion, the results of the validity and reliability test indicated that occupation, utilizing waste, 

and waste volume were variables that should be excluded from the measurement model because the values 

were insignificant (t-value was smaller than 1.96). So, they are invalid indicators to measure the latent 

variables. Of the five indicators used to measure the role of the community in waste management,  

providing bins was the best indicator because it had the highest loading factor value (0.68). 
 

 

Table 8. The results of the confirmatory factor analysis of population characteristics 

Latent Variable Indicator 

Validity Reliability 

Result Loading 

factor 
t-value 

Error 

variance 
t-value R2 

PopulationCharact

eristics 

Education 1.00 16.25 0.01 0.00 1.00 Valid-Reliable 

Occupation 0.09 1.08 0.99 8.12 0.01 Invalid-Reliable 

Income 0.49 5.95 0.76 8.12 0.24 Valid-Reliable 

Community 

Participation 

Providing bins 0.68 6.32 0.54 4.37 0.46 Valid-Reliable 

Sorting waste 0.52 4.96 0.73 6.49 0.27 Valid-Reliable 

 Utilizing waste 0.19 1.75 0.97 7.97 0.04 Invalid-Reliable 

 Disposing waste to 

temporary landfills 
0.39 3.76 0.84 7.33 0.16 Valid-Reliable 

 Paying waste bill 0.41 3.91 0.83 7.25 0.17 Valid-Reliable 

Waste Production Waste volume 0.062 0.48 1.00 8.09 0.004 Invalid-Reliable 

Organic waste 0.33 2.10 0.89 6.42 0.11 Valid-Reliable 

 Inorganic waste 0.60 2.39 0.64 2.16 0.36 Valid-Reliable 

 
 

3.5.  Analysis of influence between research variables 

The pattern of relationships between latent variables in the model can be assessed using the 
structural equation model. The parameter that can be used to assess the strength of the relationship between 
latent variables is the structural coefficient, and the relationship is significant if the t value is higher than 1.96 

(α=0.05). Table 9 describes the lisrel output result and it shows that the variable of population characteristics 
significantly affects the variable of the role of society in managing the waste by 0.49 with t value>1.96.  
The variable of the role of the society in managing waste significantly affects the variable of waste 
production by 0.52 with t value<1.96. The variable of the characteristic of the society has a weak relation 

with the production of waste by 0.24 with t value<1.96. It means that the characteristic of the society does 
not significantly affect the waste production, so the relation track is removed from the structural equation. 

Figure 1 shows the output of path diagram,which indicates that the final model of the community’s 

role in waste management has a p-chi-square value of 0.26088 (p>0.05) and an RMSEA value of 0.038 
(<0.08), which means that this model fits (good).The population characteristics had significant direct effect 
on the community role variable in waste management (0.50). This means thatifthe population characteristic’s 
score is changed by one unit, it will increase the community’s role by 0.50. Likewise, the community roles in waste 

management had a significant direct effect on the waste production variable (0.39). This means that if community 
role score is changed by one unit, it will increase waste production by 0.39.In addition, the population 
characteristic also had an indirect influence on waste production through the role of the community in waste 

management. This means that of population characteristic score is changed by one unit, it will increase waste 
production by 0.2. 
 

 

Table 9. Results of analysis of structural equation models 

Correlation between 
Estimated structural 

coefficient 
t-value Result 

Population characteristics and  

community participation 
0.49 3.42 Strong correlation-Significant influence 

Community participation and waste production 0.52 1.98 Fairly strong correlation-Insignificant influence 

Population characteristics and waste production -0.24 -0.92 Weak correlation-Insignificant influence 

 

 

3.6.  Discussion 

Population characteristics affect the role of community in waste management. Population characteristics 

that influence the role of the community are education level, occupation and income. These results  

are consistent with claims made by A. R. DarbanAstane and M. Hajilo who stated that income could affect 

waste production [6]. In contrast with the result of this study, Abrauw stated that the correlation of income with 

behavior in the management of inorganic waste is negative [13]. Education level is positively related  

to community participation in waste management [14]. 
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The dimension of community’s role in this model is valid as measured by the indicators of providing 

bins, sorting out waste, reusing it, disposing it to temporary landfills and paying waste bill. A study 

recommends that waste sorting should be done before further treatment [15]. Support from the government 

and educational institutions can provide opportunities to improve participation in sorting waste [16].  

Waste management can also involve young people because youth with positive mind have good intentions  

in managing waste [17]. 

The indicators of utilizing waste became invalid and reliable, then, it cannot be used to measure  

the role of the community. This is because 90% of respondents did not utilizing waste. Organic and inorganic 

waste has the potential to be recycled, reprocessed and reduced as much as 35% of the volume of waste [18]. 

Awareness of reducing waste is increasing but the implementation of utilizing waste is still low due to lack  

of awareness [19]. Initiating waste collection services and building a system of sorting waste from sources 

can reduce the volume of waste discharged to landfills [20]. 

The results showed that the role of the community directly affected the waste production which 

means that the higher the role of the community, the higher waste production will. This happens because  

the indicator of utilizing waste in the dimension of community participation was invalid. If this indicator  

is valid, waste production can be reduced. If the variable of utilizing waste valid, the volume of inorganic 

waste can be reduced by 20% through the waste ban [21]. The results of the study by Surjandari et al., 

indicated that making compost using organic waste was effective to reduce waste by 62.5% of total waste 

(the amount of inorganic and organic waste). Combustion or incinerator can reduce 84% of the total waste, 

and the ashes of the combustion can be used for making bricks [22]. Utilizing waste into compost and selling 

it may reduce the volume of waste [23]. Arifiantoclaimed that the maximum utilization of waste at the source 

would reduce 60.94% of the waste transported to final disposal and the total reduction in greenhouse gas 

emissions by 203.83 tons of equivalent carbon dioxide/year [24]. Composting is one of the easiest methods  

to reduce the volume of organic waste [25]. This shows that good community participation must include 

utilizing waste. Utilizing waste can be promoted by improving knowledge and practices in household waste 

management [26]. Waste management training may increase knowledge, skills and motivation of citizens 

about independent waste management [27]. 
 

 

 
 

Figure 1. Path diagram of final model of structural equation 

 

 

4. CONCLUSION 

Waste management in Liliba Village requires community participation. Based on the results and 

discussion of waste management in Liliba Village, the characteristics of the population had a strong 

correlation and significant effect on the community participation. Community participation had a strong 

correlation and significant effect on waste production. Population characteristics had weak correlation and 

insignificant effect on waste production. Population characteristics significantly influenced community 

participation and community participation significantly influenced waste production. Participation in utilizing 

waste can be enhanced by some interventions such as sharing information and training. 
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