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Abstract: Urban waste management requires a data-driven approach to understand community characteristics as a basis for designing public service information systems. This study aims to analyze the social dimensions of household waste management in Gorontalo City as a basis for the pre-design stage of the waste management information system. 

The research design used a cross-sectional survey of 400 households selected through stratified random sampling in nine subdistricts. Data were collected through a structured questionnaire covering sociodemographic characteristics, types of waste produced, and waste disposal behavior. The analysis was conducted descriptively and inferentially using the Chi-square and Cramer’s V tests. The results show that household waste is dominated by organic waste (73%) and plastic (24%). The most common disposal behavior is through government transportation services (46.5%) and public trash bins (31.8%), while burning waste (15.0%) and disposal into rivers/open spaces (6.3%) are still found. 

Although there were minor variations in the contingency table between socio-demographic groups, the Chi-square test results showed that gender, age, and education were not significantly related to waste type and disposal behavior (p > 0.05). This indicates that waste management behavior is relatively homogeneous across all social groups. These findings reinforce the need for a universal service approach to waste management and provide an empirical basis for the development of the Gorontalo City SIMS, which focuses on improving service access, reporting disposal points, public education, and the integration of waste banks and city waste facilities. 

Keywords: Waste management; Community behavior; Chi-square; Crosstab; Waste information system; Gorontalo 1 Introduction

Waste management is a crucial challenge for cities in Indonesia, including Gorontalo City. Population increase, urbanization, and lifestyle changes have caused the volume of waste to increase significantly every year. Data from Waste Management of the Indonesian Ministry of Environment noted that in 2024, Gorontalo City’s waste generation reached 142 tons per day, in line with this, the Gorontalo City Environment Office in January 2025 claimed a significant increase in the amount of waste production reaching 180 tons per day [1–3]. 

The increase in waste volume certainly causes public green areas in the city of Gorontalo to experience a worrying year-on-year reduction, in line with population growth [4, 5]. The expansion of residential areas and economic activities has reduced the extent of natural vegetation, thereby decreasing environmental carrying capacity [6, 7]. One of the most striking consequences is the volume of waste that is not optimally managed. The piles of garbage seen in various corners of the city not only mar the city’s appearance but also the government’s efforts to make Gorontalo a smart city. This also causes air pollution due to the unpleasant smell from decaying organic waste. Domestic waste that is mixed without sorting worsens air quality and the surrounding environment [8, 9]. If not addressed promptly with an integrated management strategy, this issue can threaten public health and reduce the quality of life in the future. 
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Although various efforts have been made, waste management in Indonesia still faces numerous obstacles. Data shows that household waste is still managed in an environmentally unfriendly manner, such as being burned, disposed of in drainage systems, or thrown away carelessly. This condition reflects the low awareness and behavior of the community in sustainable waste management [10]. In the city of Gorontalo, as one of the developing cities in Indonesia, waste management has also become an urgent issue [11]. The absence of specific data regarding community behavior in waste disposal and the types of waste generated daily makes it difficult to formulate effective and targeted policies. 

Most of the previous studies focused more on the technical aspects of waste management, such as processing technology and infrastructure, as well as the economic aspects, such as management costs and efficiency. However, social aspects, particularly people’s waste disposal behavior and the type of waste generated based on socio-demographic characteristics such as gender, age, and education level, have received less attention. In fact, understanding this social dimension is very important for designing more effective and sustainable interventions and policies. Without understanding people’s behavior and characteristics, waste management efforts risk not achieving optimal results. 

In addition, efforts to improve waste management at the city level are currently also directed at utilizing digital technology through the development of waste service information systems. Various cities in Indonesia have begun to implement waste reporting systems, disposal point mapping, transportation schedule integration, and application-based Waste Bank services. However, the effectiveness of these information systems is highly dependent on understanding the behavior, habits, and preferences of the community as the main users. Therefore, a social analysis of waste types and community behavior in disposing of waste is a crucial first step before designing the Gorontalo City waste management information system. This approach ensures that the system design is in line with local needs, characteristics, and culture, making it easier for residents to accept and adopt. 

Thus, this study aims not only to map the social dimensions of household waste management in Gorontalo City, but also to provide an empirical basis for the development of an effective waste information system based on the local context. A comprehensive social analysis is expected to provide input for the design of public service features, digital education, and mapping of waste facilities in this region. 

Based on this problem, the research aims to analyze the behavior of Gorontalo City residents in disposing of daily waste. Then identify the types of waste produced by the community every day and examine the relationship between waste disposal behavior and the type of waste produced with the socio-demographic characteristics of the community, namely gender, age, and education level. The results of this study will serve as a reference in designing the core features of the waste management application, including the integration of transportation services, reporting of disposal points, access to the Waste Bank, community education, and mapping of municipal waste facilities. With an evidence-based approach, the resulting system is expected to support more effective and participatory waste management in Gorontalo City. 

2 Literature Review

Waste management in Indonesia’s urban areas faces complex challenges that are not only technical, but also social. 

Population increase, urbanization, and lifestyle changes have caused the volume of waste to increase significantly every year. However, without a deep understanding of people’s behavior, technical efforts in waste management are often ineffective. According to previous research, household socio-economic characteristics, such as education level and number of family members, have a significant effect on waste management behavior. In addition, environmental risk awareness, which is influenced by knowledge and religious values, also plays an important role in determining people’s behavior towards waste management [12, 13]. 

Various studies have shown that sociodemographic factors such as age, gender, and education level influence community waste-disposal behavior. The study by Han et al. [14] shows that age, gender, and individual perceptions are significantly related to waste separation behavior. For example, individuals with a positive perception of waste management tend to be more active in separating household waste. Additionally, Eshete et al. [15] and Wang et al. [16] stated that knowledge, attitudes, and the availability of waste disposal facilities are closely related to waste disposal behavior. Respondents with positive knowledge and attitudes, as well as access to adequate waste disposal facilities, tend to exhibit better waste disposal behavior. 

People’s knowledge and attitude towards the environment play a crucial role in waste management. Research by Sharma et al. [17] showed that there is a significant relationship between knowledge and attitude with waste disposal behavior. People with good knowledge about the negative impact of waste on the environment tend to have more responsible attitudes and behaviors in disposing of waste. Similarly, a study by Poyai et al. [18] identified that knowledge, attitude, action, facility support, and janitor support significantly influenced waste management behavior. 

Action is the dominant factor with a POR value of 8.826, indicating that real action in waste management is strongly influenced by individual knowledge and attitude. 
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3 Methods

This study uses a quantitative approach with a survey method to obtain an overview of the behavior of Gorontalo City residents in waste management, in terms of social dimensions such as gender, age, and education level. Data was collected through distributing structured questionnaires to 400 respondents spread across 9 sub-districts and covering 50 villages in Gorontalo City. The 400 respondents were obtained from a sampling process using the Slovin formula from a population of 159,339 in Gorontalo City with a margin of error of 5%. The selection of respondents was done proportionally to ensure a balanced representation of all administrative areas of the city, taking into account the population density in each kelurahan. The sampling technique used was stratified random sampling, to ensure representation of the main demographic groups that are the focus of the research. 

The questionnaire instrument was designed to assess the daily waste management conditions as well as the habits or patterns of waste disposal by the community. The collected data was then analyzed using descriptive statistical techniques, crosstab analysis, and chi-square to examine the relationship between sociodemographic variables and waste management behavior characteristics. In addition, the validity and reliability of the instrument were tested in a pilot test conducted outside the main sample to ensure that the instrument is able to measure the intended variables consistently and accurately. The data collection process was conducted during March to April 2025, with the involvement of field enumerators who had been given prior training to be able to explain the questions in the questionnaire appropriately to respondents. All data obtained was processed using statistical software (SPSS) to ensure the accuracy of the results and ease of interpretation. 

The researchers also added that, given the cross-sectional nature of the data and the fairly detailed categories, some tables had cells with expected counts <5. Therefore, the inferential results were interpreted without claiming causality, and when not significant, they were combined with trend pattern readings to conclude the homogeneity of behavior relevant to the pre-design of a universal service-based waste management information system. 

4 Result and Discussion

4.1 Result

The results of this study present an overview of the condition of household waste management by communities in Gorontalo City, with a main focus on two important aspects, namely the types of waste produced every day and people’s behavior in disposing of waste. These two focuses are further analyzed based on three social dimensions, namely gender, age, and education level of the respondents, to understand how social background affects the way individuals and households treat the waste they produce. 

4.1.1 Types of waste produced every day

(1) Gender * type of daily waste

The results of the crosstabulation analysis on Table 1 show that there is a difference in the distribution of the types of waste generated daily between male and female respondents in Gorontalo City. In general, the most common type of waste generated by both groups is organic waste, such as food waste and leaves, with a proportion of 70.4% in men and 74.6% in women. This shows that biodegradable household waste still dominates the daily waste composition in the community, regardless of gender. 

Table 1. Gender * type of daily waste crosstabulation

Types of Daily Waste

Organic Waste

Paper/ Metal/ Wood

Total

(Food Waste, 

Plastic

Tiras

Mixed Pampers

Carton Glass

Powder

Leaves)

Count

107

40

3

1

0

0

1

0

152

Male

Expected

111

36.5

2.7

0.4

0.4

0.4

0.4

0.4

152

Count

Gender

% of Total

26.80%

10%

0.80% 0.30%

0%

0.00% 0.30%

0.%

38%

Count

185

56

4

0

1

1

0

1

248

Female

Expected

181

59.5

4.3

0.6

0.6

0.6

0.6

0.6

248

Count

% of Total

46.30%

14%

1%

0.%

0.3%

0.3%

0%

0.3%

62%

Count

292

96

7

1

1

1

1

1

400

Total

Expected

292

96

7

1

1

1

1

1

400

Count

% of Total

73%

24%

1.8%

0.3%

0.3%

0.3%

0.3%

0.3%

100%

Source: Data analysis, 2025. 
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However, there is a notable difference in the type of plastic waste, which tends to be reported more by men (26.3%) compared to women (22.6%). Meanwhile, paper/cardboard waste is generated more by men (2.0%) compared to women (1.6%). Although the percentage difference looks small, it indicates a variation in daily consumption activities based on gender, where men tend to generate more waste from packaging or single-use items. 

(2) Age category * type of daily waste

The cross-tabulation results on Table 2 show that organic waste (such as food waste and leaves) is the most dominant type of waste generated by all age categories in Gorontalo City, with a total proportion of 73% of all respondents. 

Table 2. Age category * type of daily waste crosstabulation

Types of Daily Waste

Organic Waste

Paper/ Metal/ Wood

Total

(Food Waste, 

Plastic

Tiras

Mixed Pampers

Carton Glass

Powder

Leaves)

Count

4

5

0

0

0

0

0

0

9

Teennager Expected

6.6

2.2

0.2

0

0

0

0

0

9

Count

% of Total

1.00%

1.30% 0.00% 0.00% 0.00% 0.00% 0.00%

0.00%

2.30%

Count

167

56

4

1

1

0

1

1

231

Adult

Expected

Age category

168.6

55.4

4

0.6

0.6

0.6

0.6

0.6

231

Count

% of Total

41.80%

14.00% 1.00% 0.30% 0.30% 0.00% 0.30%

0.30%

57.80%

Count

95

25

3

0

0

1

0

0

124

Pre elderly Expected

90.5

29.8

2.2

0.3

0.3

0.3

0.3

0.3

124

Count

% of Total

23.80%

6.30% 0.80% 0.00% 0.00% 0.30% 0.00%

0.00%

31.00%

Count

26

10

0

0

0

0

0

0

36

Elderly

Expected

26.3

8.6

0.6

0.1

0.1

0.1

0.1

0.1

36

Count

% of Total

6.50%

2.50% 0.00% 0.00% 0.00% 0.00% 0.00%

0.00%

9.00%

Count

292

96

7

1

1

1

1

1

400

Total

Expected

292

96

7

1

1

1

1

1

400

Count

% of Total

73.00%

24.00% 1.80% 0.30% 0.30% 0.30% 0.30%

0.30%

100.00%

Source: Data analysis, 2025. 

The adult group is the largest contributor to organic waste, accounting for 41.8% of the total respondents. This indicates that individuals in the productive age category tend to produce more organic waste, most likely due to their involvement in household activities and daily food consumption. Followed by the pre-elderly group at 23.8%, the elderly at 6.5%, and the least is the teenagers, only 1%. The very small number of the teenage group could indicate limited domestic activities or their lack of role in household waste management. 

Plastic waste was the second highest, accounting for 24% of the total. Again, adults occupied the largest portion (14%), followed by pre-elderly (6.3%), elderly (2.5%), and teenagers (1.3%). This pattern is consistent with the organic waste type, reflecting that the productive age group is also dominant in the use and disposal of plastic. Other waste types such as paper/cardboard, metal/glass, sawdust, blinds, mixtures, and pampers show a very low proportion across all age groups, at only 0.3%–1.8% overall. However, pampers, mixtures, and waste slightly appear in the adult and pre-elderly categories, which could be related to household needs or more diverse activities. 

From this data, it can be concluded that the adult age category is the largest contributor to all types of waste, especially organic and plastic waste. This indicates that waste management strategies in Gorontalo City need to be directed more towards productive age groups, either through education, provision of waste sorting facilities, or household-based waste reduction campaigns. 

(3) Education * type of daily waste

Cross tabulation analysis on Table 3 shows that there is a variation in the type of waste generated daily by the people of Gorontalo City based on their education level. In general, the most dominant type of waste across all education levels is organic waste, such as food waste and leaves, with a combined total of 73% of all respondents. 
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Table 3. Education * type of daily waste crosstabulation Types of Daily Waste

Organic Waste

Paper/ Metal/ Wood

Total

(Food Waste, 

Plastic

Tiras

Mixed Pampers

Carton Glass

Powder

Leaves)

Count

39

22

1

0

0

0

1

0

63

SD

Expected

46

15.1

1.1

0.2

0.2

0.2

0.2

0.2

63

Count

% of Total

9.80%

5.50% 0.30% 0.00% 0.00% 0.00% 0.30%

0.00%

15.80%

Count

30

17

1

0

1

0

0

0

49

SMP

Expected

35.8

11.8

0.9

0.1

0.1

0.1

0.1

0.1

49

Count

% of Total

7.50%

4.30% 0.30% 0.00% 0.30% 0.00% 0.00%

0.00%

12.30%

Education

Count

155

43

4

1

0

1

0

0

204

High

Expected

School

148.9

49

3.6

0.5

0.5

0.5

0.5

0.5

204

Count

% of Total

38.80%

10.80% 1.00% 0.30% 0.00% 0.30% 0.00%

0.00%

51.00%

Count

61

14

1

0

0

0

0

1

77

D3/S1

Expected

56.2

18.5

1.3

0.2

0.2

0.2

0.2

0.2

77

Count

% of Total

15.30%

3.50% 0.30% 0.00% 0.00% 0.00% 0.00%

0.30%

19.30%

Count

7

0

0

0

0

0

0

0

7

Master’s

Expected

Degree

5.1

1.7

0.1

0

0

0

0

0

7

Count

% of Total

1.80%

0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

0.00%

1.80%

Count

292

96

7

1

1

1

1

1

400

Total

Expected

292

96

7

1

1

1

1

1

400

Count

% of Total

73.00%

24.00% 1.80% 0.30% 0.30% 0.30% 0.30%

0.30%

100.00%

Note: SD, Sekolah Dasar (Elementary School); SMP, Sekolah Menengah Pertama (Junior High School); D3, Diploma 3; S1, Strata 1 (Bachelor’s Degree). Source: Data analysis, 2025. 

Respondents with high school education constituted the largest group in generating organic waste (38.8% of the total), followed by D3/S1 graduates (15.3%), elementary school (9.8%), and junior high school (7.5%). Meanwhile, respondents with S2/S3 background were the least (1.8%), indicating that the higher the education level, the smaller the proportion in the total number of respondents-although this is more reflective of the sample distribution rather than waste management patterns. In the case of plastic waste, the distribution pattern shows that high school graduates are also the largest contributor (10.8%), followed by elementary school (5.5%), junior high school (4.3%), D3/S1

(3.5%), and none from S2/S3. This shows that plastic is still a significant type of waste at all levels of education, although its use tends to be higher at the secondary level (high school). 

(4) Chi-Square analysis results (types of waste produced)

The Chi-Square test results on Table 4 show that there is no significant relationship between the main social characteristics of respondents and the types of waste produced. The gender variable is not related to the composition of household waste (χ2(7) = 5.948, p = 0.546), nor is the age group (χ2(35) = 26.955, p = 0.833). Furthermore, education level also did not show a significant relationship with the type of waste produced (χ2(28) = 31.232, p =

0.307), although the linear-by-linear association test indicated a weak tendency for respondents with higher education to produce a more homogeneous waste composition (p = 0.023). 

Table 4. Chi-Square analysis results (types of waste produced) Independent

Dependent Variabel

χ2

df

p-Value

Description

Variabel

Gender

Types of waste

5.948

7

0.546

Not significant

Age

Types of waste

26.955

35

0.833

Not significantn

Not significant, there is a weak

Education

Types of waste

31.232

28

0.307

trend (p-trend = 0.023)

Source: Data analysis, 2025. 
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Overall, these findings indicate that the composition of household waste in Gorontalo City is relatively uniform and is not significantly influenced by individual sociodemographic factors. This pattern is reasonable in the context of urban households, where the type of waste is more influenced by collective household consumption patterns than by individual differences. 

4.1.2 Waste disposal behavior

(1) Gender * garbage disposal behavior

Based on the analysis, Table 5 shows result there is a significant difference between men and women in terms of waste disposal patterns. In general, women dominate in all types of waste disposal behavior, as the proportion of female respondents in this survey is greater (62%) than that of men (38%). 

Table 5. Gender * garbage disposal behavior

Garbage Disposal Behavior

Disposed of

Dumped into

Taken by DLH

Sold to

Total

in Public

River/Empty

Officers Gorontalo Collectors/Garbage Burned

Trash

Land

City

Banks

Count

49

8

72

1

22

152

Male

Expected

48.3

9.5

70.7

0.8

22.8

152

Count

% of Total

12.30%

2.00%

18.00%

0.30%

5.50% 38.00%

Gender

Count

78

17

114

1

38

248

Female

Expected

78.7

15.5

115.3

1.2

37.2

248

Count

% of Total

19.50%

4.30%

28.50%

0.30%

9.50% 62.00%

Count

127

25

186

2

60

400

Total

Expected

127

25

186

2

60

400

Count

% of Total

31.80%

6.30%

46.50%

0.50%

15.00% 100.00%

Note: DLH, Dinas Lingkungan Hidup (Environmental Agency). Source: Data analysis, 2025. 

The most common method of disposal in both genders is waste collection by officials of the Gorontalo City Environmental Agency, with a proportion of 28.5% in women and 18% in men. This shows that both men and women relatively rely on official waste collection services, although women seem to be more active or better served in this regard. Disposal to public bins came second, with 19.5% of women and 12.3% of men engaging in this practice. 

Women again recorded higher rates, indicating a possibly more active role in the daily management of household waste. Waste burning, as an environmentally unfriendly practice, is still practiced by some respondents, especially by women (9.5%), compared to men (5.5%). This shows the tendency of women, perhaps due to greater domestic responsibilities, to solve waste problems in a practical but less sustainable way. Dumping waste into rivers or vacant land, although generally low (6.3%), is done more by women (4.3%) than men (2.0%). This behavior needs special attention as it contributes to environmental pollution. 

(2) Category age * garbage disposal behavior

The results of the analysis on the Table 6 show that overall, the majority of respondents (46.5%) dispose of their waste by having it picked up by the officers of the Gorontalo City Environmental Agency, which reflects the functioning of formal waste collection services in the city. This pattern is consistent across age groups, especially in the adult category, which accounts for 25.3% of the total respondents. The pre-elderly group is also quite high, with 14.5%, while adolescents and the elderly are relatively smaller, at 1.5% and 5.3% respectively. 

A total of 31.8% of respondents chose to throw their waste into public bins, making it the second most common method. Here, the adult group was again the biggest contributor (18.3%), followed by the pre-elderly (10.8%), elderly (2.0%), and teenagers (0.8%). This shows that the productive age group makes more use of the waste disposal facilities available in their neighborhood. Waste burning is still a significant practice, practiced by 15% of respondents overall. This practice is most common among adults (9.5%) and pre-elderly (4.3%), which may be due to limited access or preference for traditional ways of managing household waste. A small proportion of respondents (6.3%) still dispose of waste into rivers or bare soil, which is an environmentally unfriendly disposal practice. This practice is most commonly practiced by adults (4.3%), followed by pre-elderly (1.5%) and elderly (0.5%). No adolescents were reported to engage in this behavior, although the overall number of adolescent respondents was very small indeed. 
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Table 6. Category age * garbage disposal behavior Garbage Disposal Behavior

Disposed of

Dumped into

Taken by DLH

Sold to

Total

in Public

River/Empty

Officers Gorontalo Collectors/Garbage Burned

Trash

Land

City

Banks

Count

3

0

6

0

0

9

Teenjater

Expected

2.9

0.6

4.2

0

1.3

9

Count

% of Total

0.80%

0.00%

1.50%

0.00%

0.00%

2.30%

Count

73

17

101

2

38

231

Adult

Expected

Age

73.3

14.4

107.4

1.2

34.7

231

Count

category

% of Total

18.30%

4.30%

25.30%

0.50%

9.50% 57.80%

Count

43

6

58

0

17

124

Pre elderly Expected

39.4

7.8

57.7

0.6

18.6

124

Count

% of Total

10.80%

1.50%

14.50%

0.00%

4.30% 31.00%

Count

8

2

21

0

5

36

Elderly

Expected

11.4

2.3

16.7

0.2

5.4

36

Count

% of Total

2.00%

0.50%

5.30%

0.00%

1.30%

9.00%

Count

127

25

186

2

60

400

Total

Expected

127

25

186

2

60

400

Count

% of Total

31.80%

6.30%

46.50%

0.50%

15.00% 100.00%

Note: DLH, Dinas Lingkungan Hidup (Environmental Agency). Source: Data analysis, 2025. 

(3) Education * garbage disposal behavior

Based on the Table 7, it can be seen that education level has a fairly clear relationship with waste disposal behavior. 

The higher the level of education, it seems that the greater the tendency of people to use official waste disposal services. 

Table 7. Education * garbage disposal behavior

Garbage Disposal Behavior

Disposed of

Dumped into

Taken by DLH

Sold to

Total

in Public

River/Empty

Officers

Collectors/GarbageBurned

Trash

Land

Gorontalo City

Banks

Count

20

5

24

0

14

63

SD

Expected

20

3.9

29.3

0.3

9.5

63

Count

% of Total

5.00%

1.30%

6.00%

0.00%

3.50% 15.80%

Count

16

4

16

0

13

49

SMP

Expected

15.6

3.1

22.8

0.2

7.4

49

Count

Education

% of Total

4.00%

1.00%

4.00%

0.00%

3.30% 12.30%

Count

68

15

96

2

23

204

High

Expected

School

64.8

12.8

94.9

1

30.6

204

Count

% of Total

17.00%

3.80%

24.00%

0.50%

5.80% 51.00%

Count

21

1

45

0

10

77

D3/S1

Expected

24.4

4.8

35.8

0.4

11.6

77

Count

% of Total

5.30%

0.30%

11.30%

0.00%

2.50% 19.30%

Count

2

0

5

0

0

7

Master’s

Expected

Degree

2.2

0.4

3.3

0

1.1

7

Count

% of Total

0.50%

0.00%

1.30%

0.00%

0.00%

1.80%

Count

127

25

186

2

60

400

Total

Expected

127

25

186

2

60

400

Count

% of Total

31.80%

6.30%

46.50%

0.50%

15.00% 100.00%

Note: DLH, Dinas Lingkungan Hidup (Environmental Agency); SD, Sekolah Dasar (Elementary School); SMP, Sekolah Menengah Pertama (Junior High School); D3, Diploma 3; S1, Strata 1 (Bachelor’s Degree). Source: Data analysis, 2025. 

462

Waste collection by Environmental Agency officers is the most chosen method by all education groups, with the largest proportion of high school graduates (24%) and D3/S1 (11.3%), and relatively small in the S2/S3 group (1.3%) because the number of respondents in this group is very small. This shows that people with middle and higher education tend to be more accessible or prefer to use government services in waste management. Disposal to public waste bins is also the top choice in almost all groups, especially by those with senior high school (17%) and primary school (5%) education, indicating that awareness to dispose of waste in its proper place is fairly evenly distributed across all education levels. Waste burning is still widely practiced, especially by high school graduates (5.8%), elementary school graduates (3.5%), and D3/S1 graduates (2.5%). This indicates that despite high levels of education, environmentally unfriendly practices still occur, possibly due to service availability or habit. Dumping into rivers or vacant lots, although small in number, is still of particular concern, practiced by 1.3% of primary school-educated respondents, 1% of junior high school-educated respondents, and very little in the other groups. This indicates that this behavior is more common in groups with lower education. 

(4) Results of Chi-Square analysis on waste disposal behavior

The Chi-Square test results (Table 8) show that there is no significant relationship between the main social characteristics of respondents and waste disposal behavior. No significant differences were found based on gender (χ2(4) = 0.608, p = 0.962), age group (χ2(20) = 19.641, p = 0.481), or education level (χ2(16) = 23.000, p = 0.114). 

Thus, the waste disposal patterns of the people of Gorontalo City are homogeneous, with all social groups exhibiting relatively similar disposal behaviors. These findings indicate that waste management behavior is more influenced by household habits and access to services than by individual social characteristics. 

Table 8. Results of Chi Square analysis on waste disposal behavior Social Variables

Measured Variables

χ2

df

p-Value

Description

Gender

Waste disposal behavior

0.608

4

0.962

Not significant

Age group

Waste disposal behavior

19.641

20

0.481

Not significantn

Level of education

Waste disposal behavior

23.000

16

0.114

Not significantn

Source: Data analysis, 2025. 

4.2 Discussion

This study reveals significant new findings in understanding the waste disposal behavior of Gorontalo City residents, particularly in relation to sociodemographic variables such as age, gender, and education level. Through a quantitative approach with crosstab analysis of 400 respondents from 50 villages in 9 sub-districts, this study provides a detailed picture of daily waste disposal patterns that have not previously been explored in depth at the local level. 

One of the key findings is the dominance of the adult age group in generating organic and plastic waste, as well as their tendency to use the official waste collection service from the Environmental Agency. However, the practice of burning waste and dumping it in unauthorized locations still occurs, especially among people with low education levels. This is in line with the research findings of Maryati et al. [19], who also found that based on waste management knowledge, the community in Gorontalo City still uses methods of collection around their homes and burning waste, as well as disposal in rivers and irrigation systems to reduce waste accumulation [19]. This indicates that although access to formal services is available, there is still a gap in environmentally friendly waste management behavior. 

These findings enrich the existing literature, which primarily focuses on policy and infrastructure aspects of waste management. Socialization is not enough; the government must ensure that community participation remains moderate rather than comprehensive [20]. Meanwhile, the waste transportation capacity should cover the total daily waste volume to be maximized [21, 22]. In this context, this research offers a new contribution by highlighting the importance of a demographic-based approach in designing waste management strategies. By understanding that waste disposal behavior is influenced by age and education level, more targeted and effective interventions can be designed, such as environmental education programs tailored to specific target groups. 

In addition, this study also emphasizes the need to improve waste management infrastructure and facilities, such as Waste Management Reduce, Reuse, Recycle (TPS3R), which currently only two out of ten TPS3R are functioning properly in Gorontalo City. This shows that besides behavioral aspects, structural factors also play an important role in the effectiveness of waste management [23]. However, it is interesting that Evans et al. [24] found differently that age, education and gender were not associated with waste management behavior. While some studies support the results of this research, as found by Conti et al. [25] that there is a correlation between education level, knowledge and attitude towards waste management behavior. The same thing was also revealed by Sulistyorini et al. [26] that littering behavior was influenced by a low level of education by 57%. 

In addition to descriptive findings, inferential analysis using the Chi-square test was conducted to determine whether the differences in patterns in the cross table were statistically significant. Although descriptive analysis showed small variations in waste disposal behavior between social groups, such as the tendency for women to burn 463

waste slightly more often, as also found in previous studies, the results of the Chi-square analysis in this study did not support these differences statistically. In other words, the variation seen in the contingency table was not strong enough to be generalized (p > 0.05). This suggests that the pattern is likely contextual and influenced by domestic work patterns in Gorontalo households, where women still play a dominant role in managing daily household activities, including household waste management. 

This difference can also be explained by the characteristics of Gorontalo city, which generally has relatively good access to waste transportation services in most areas, so that burning is more related to environmental habits and the availability of local facilities than to gender preferences. Thus, these findings do not contradict previous literature but rather show that the relationship between gender and waste behavior in Gorontalo is more operational and situational than structural. These inferential findings are in line with environmental behavior theory, which emphasizes the role of social context and access to facilities in shaping behavior [27, 28]. 

The statistical insignificance of these findings actually indicates the homogeneity of waste management behavior at the household level, which confirms that the design of waste management policies and technologies in Gorontalo City should be directed more towards a universal approach based on public services, rather than the segmentation of specific social groups. 

With no significant influence of social factors on waste disposal behavior, the design of the waste management information system for Gorontalo City should adopt a universal service approach. Features such as transportation schedules, reporting of illegal waste collection points, access to waste bank information, and online education are more appropriately developed as general functions for all citizens, rather than features segmented by demographic categories. Although the descriptive patterns show minor variations, the statistical insignificance needs to be viewed in the context of the broad category structure and the existence of several cells with low frequencies. Therefore, these findings emphasize the need for a general population-based policy approach and further studies that include structural variables such as service access, distance to waste collection points, and the quality of environmental education. 

5 Conclusions

This study concludes that household waste management patterns in Gorontalo City are relatively homogeneous across all socio-demographic groups. Household waste is dominated by organic and plastic waste, while government transportation services and public waste facilities are the most commonly used disposal methods. Although descriptive analysis shows minor variations between social groups, the results of the Chi-square test show no significant relationship between gender, age group, or education level and the type of waste and disposal behavior (p > 0.05). 

This indicates that the apparent differences are not statistically significant enough to be generalized. 

These findings suggest that individual social factors are not the main determinants of waste disposal behavior, and that waste management practices are more influenced by household habits and access to waste facilities. Thus, a universal approach to policy and management strategies is more appropriate than interventions targeting specific demographic groups. This study provides an important empirical basis for the pre-design stage of the Gorontalo City waste management information system, where the focus of system design needs to be directed at improving public services, ease of reporting, public education, and the integration of community-based waste facilities. 

Further research is recommended to explore additional structural factors such as access to waste collection points, frequency of transportation services, the role of environmental institutions, and public awareness and digital literacy. 

By expanding the variables and methodological approaches, it is hoped that a more comprehensive waste information system can be designed to support effective, inclusive, and sustainable waste management in Gorontalo City. 
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Abstract: Urban waste management requires a data-driven approach to understand community characteristics as a
basis for designing public service information systems. This study aims to analyze the social dimensions of household
waste management in Gorontalo City as a basis for the pre-design stage of the waste management information system.
The research design used a cross-sectional survey of 400 households selected through stratified random sampling in
nine subdistricts. Data were collected through a structured questionnaire covering sociodemographic characteristics,
types of waste produced, and waste disposal behavior. The analysis was conducted descriptively and inferentially
using the Chi-square and Cramer’s V tests. The results show that household waste is dominated by organic waste
(73%) and plastic (24%). The most common disposal behavior is through government transportation services (46.5%)
and public trash bins (31.8%), while burning waste (15.0%) and disposal into rivers/open spaces (6.3%) are still found.
Although there were minor variations in the contingency table between socio-demographic groups, the Chi-square
test results showed that gender, age, and education were not significantly related to waste type and disposal behavior
(p > 0.05). This indicates that waste management behavior is relatively homogeneous across all social groups. These
findings reinforce the need for a universal service approach to waste management and provide an empirical basis for
the development of the Gorontalo City SIMS, which focuses on improving service access, reporting disposal points,
public education, and the integration of waste banks and city waste facilities.

Keywords: Waste management; Community behavior; Chi-square; Crosstab; Waste information system; Gorontalo

1 Introduction

‘Waste management is a crucial challenge for cities in Indonesia, including Gorontalo City. Population increase,
urbanization, and lifestyle changes have caused the volume of waste to increase significantly every year. Data from
‘Waste Management of the Indonesian Ministry of Environment noted that in 2024, Gorontalo City’s waste generation
reached 142 tons per day, in line with this, the Gorontalo City Environment Office in January 2025 claimed a
significant increase in the amount of waste production reaching 180 tons per day [1-3].

The increase in waste volume certainly causes public green areas in the city of Gorontalo to experience a worrying
year-on-year reduction, in line with population growth [4, 5]. The expansion of residential areas and economic
activities has reduced the extent of natural vegetation, thereby decreasing environmental carrying capacity [6, 7]. One
of the most striking consequences is the volume of waste that is not optimally managed. The piles of garbage seen in
various corners of the city not only mar the city’s appearance but also the government’s efforts to make Gorontalo a
smart city. This also causes air pollution due to the unpleasant smell from decaying organic waste. Domestic waste
that is mixed without sorting worsens air quality and the surrounding environment [8, 9]. If not addressed promptly
with an integrated management strategy, this issue can threaten public health and reduce the quality of life in the
future.
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