
International Journal of Scientific and Research Publications, Volume 11, Issue 1, January 2021              520 

ISSN 2250-3153   

  This publication is licensed under Creative Commons Attribution CC BY. 

http://dx.doi.org/10.29322/IJSRP.11.01.2021.p10961    www.ijsrp.org 

Factors Influencing Municipal Solid Waste Generation 

and Composition in Kathmandu Metropolitan City, 

Nepal 
 

Raju Khadka*, Majeed Safa*, Alison Bailey*, Birendra KC**, Raju Poudel*** 

*Department of Land Management and Systems, Lincoln University, New Zealand  

**aqualinc research limited, Christchurch, New Zealand 

**Vyas Municipality Office, Tanahun, Nepal 

 

DOI: 10.29322/IJSRP.11.01.2021.p10961  

http://dx.doi.org/10.29322/IJSRP.11.01.2021.p10961  

 

 

Abstract- Increasing metropolitan solid waste and absence of concrete information sources is a developing worry in urban areas of 

developing countries like in Kathmandu Metropolitan City (KMC) in Nepal. Two goals of this study were: (1) to estimate household 

solid waste generation and its composition; and (2) to assess the socioeconomic factors impacting on household waste generation. Using 

stratified sampling, 288 families were chosen from the 32 wards of KMC for household survey. The quantification of total waste and its 

composition was undertaken for each household using digital weighing scales. Socioeconomic variables affecting household waste 

generation were analysis by using regression model. The rate of household waste generation in KMC was found 0.3 kg/capita/day and 

total household waste generation was found 413 tonnes/day. Household waste comprised of 51% organic and 49% recyclable comprising 

5% paper and paper products, 3% glass, 1% metal, 19% plastic, 13% textiles, 4% rubber and leather and 4% other waste. As organic 

waste constitutes more than half proportion of total solid waste, it should deal appropriately, if not it will create serious health and 

environmental hazards. Household size and income had a positive impact on waste generation; both were statistically significant and 

thus are important indicators in forecasting solid waste generation trends. Finding from this study will help concerning authority to 

formulate sustainable solid waste management plan in KMC and beyond. 

 

Index Terms- Household, Waste generation, waste composition, Kathmandu Metropolitan City, socioeconomic factors 

I. INTRODUCTION 

 

Population growth coupled with rapid urbanization is one of the main issues worldwide, creating increased generation of solid waste 

per unit area [1]. Urbanization and fast financial development of urban communities improve socioeconomic status of the population 

leading to more food consumption and thus more waste generation [2]. A World Bank report 2012 highlighted that the amount of 

municipal solid wastes (MSW) of cities around the world might reach 2.2 billion tonnes per year by 2025 and waste generation rates 

might double over the next two decades in developing countries [3]. Trang, Dong [4] identified a correlation between socio-economic 

factors and household waste generation. It showed that income has a negative significant effect whereas household size has a positive 

impact on household waste generation. 

 

Bandara, Hettiaratchi [5] indicated that socio-economic factors, e.g., age, income, and education level, contributed to variations in 

household waste generation. [2, 6] found that an income expansion could change the consumption patterns of households, causing 

changed composition and amounts of household waste. Increased family size and the improved dietary patterns have positive 

relationships with waste generation [7]. [8] showed that the quality and quantity of the generated waste were different in various 

economic and income groups. Moreover, there was a critical, positive relationship between family size and waste per capita. 

 

Urban and semi-urban areas of emerging and least developed countries are particularly facing great challenges in the management of 

solid waste [1, 9]. Emerging and least developed groups of countries are identified on three criteria: I) income; II) access to human 

resources; and III) economic vulnerability [10]. About 60% of the world’s population live in Asia where the quantity of waste generated 

has increased; the rates of waste generation in the least developed countries are lower than those of developed countries [11, 12]. 

Visvanathan, Trankler [13] stated that urban population growth, unplanned urbanization and increased economic activity and resource 

consumption are the main causes of increasing Municipal Solid Waste (MSW) generation in Asian Countries. However, prevailing solid 

waste management (SWM) systems are not satisfactory. 
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In South Asia region, around 426 million people live in urban areas and produce roughly 70 million tonnes of waste each year, with per 

capita production running from 0.12 to 5.1 kg per day and a normal of 0.45 kg day per day [14]. The standard of living leads to a higher 

consumption of products and, potentially, greater waste generation [15]. Figure 1 illustrates waste generation rates in some Asian 

countries. As can be seen, Asian emerging countries will significantly increase waste generation rates by 2025. 

 

         

 

Figure 1. Total population & waste generation in the selected Asian countries in 2012 and2025 (3) 

 

MSW consists, to a large extent, of organic and other biodegradable matter; the non-biodegradable matter is dirt, ash and another 

household rubbish [16]. Figure 2 compares the waste composition and per capita waste generation in Asian countries [3]. It is observed 

that the MSW in most of the Asian countries is mainly composed of organic waste with an average of around 56%, followed by other 

(10%), paper (12%), plastic (5%), and glass and metal (1%) on average.  

 

                   

 

Figure 2: Comparison of waste composition and waste generation (kg/person/day) in selected Asian countries [3] 

 

Organic matter generally accounts for 50%–80% of MSW in developing Asian countries as shown in Table 1. The degree of 

decomposable waste in MSW in Nepal is identical with neighboring nations and nations of the similar financial status; it contains a 

higher extent of plastics. Nepal’s composition being 80 % organic is higher than upper-middle-income countries [3]. 
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The least developed countries in Asia, such as Nepal, are facing environmental problems because of rapid and uncontrolled urbanization, 

and a lack of public awareness regarding proper Solid Waste Management [17]. The volume of waste and its composition in Nepal 

depends on different variables including urbanization, people’s living standards, population growth and economic activities [17]. These 

issues need to be addressed during the formulation of Municipal Solid Waste Management (MSWM) plan.  

Table 1: A comparison of waste composition (%) and GDP per capita in selected Asian countries 

Country GDP Per Capita Organic (%) Paper (%) Plastic (%) Glass (%) Metal (%) Other (%) 

Nepal               730  80.0 7.0 2.5 3.0 0.5 7.0 

Bangladesh            1,190  70.0 4.0 5.0 1.0 2.0 18.0 

India            1,590  42.0 6.0 4.0 2.0 3.0 43.0 

Vietnam            1,980  58.0 4.0 4.0 1.6 1.5 30.9 

Indonesia            3,440  74.0 10.0 8.0 2.0 2.0 4.0 

Philippines            3,540  41.6 19.5 13.8 2.5 4.8 17.8 

Sri-Lanka            3,800  76.4 10.6 5.7 1.3 1.3 4.7 

Thailand            5,620  48.0 15.0 14.0 5.0 4.0 14.0 

China            7,820  35.8 3.7 3.8 2.0 0.3 54.4 

Malaysia          10,570  40.0 15.0 15.0 4.0 3.0 23.0 

Singapore          52,600  44.0 28.0 12.0 4.0 5.0 7.0 

Sources: [18] 

 

Municipal household waste is often generated from several sources since variable human activities are encountered. In Nepal, 

households represent, on average, 75% of total municipal waste generation [19]. Solid waste is not a new issue because humans have 

always produced and managed rubbish in some way, but current concern is the change in amount and type of waste produced and 

methods for its management [20]. Kathmandu Metropolitan City (KMC) has confronted incredible difficulty in solid waste management 

including the collection, transport, and disposal of waste. There is also an absence of public consciousness on solid waste management, 

unplanned urbanization, changing lifestyle and people’s consumption patterns and the presentation of environmentally unpleasant 

materials. To address the issues, this study assessed MSW generation and its composition in KMC. In addition, the study assessed the 

socio-economic factors affecting waste generation and waste composition in KMC. 

 

Municipal Solid Waste Situation in KMC 

The problem of solid waste management in the municipalities on the outskirts of the Kathmandu Valley is not as severe as in the 

municipalities inside the valley. Kathmandu Valley occupies only about 0.5% of the total land area of Nepal but it has 10% of population. 

Therefore, the management of solid waste and the challenges experienced by the municipalities in Kathmandu valley are greater than 

for elsewhere [21].  

 

In 1990, with financial support from German Technical Cooperation Agency, the municipalities started to work with the Solid Waste 

Management and Resource Mobilization Center (SWMRMC), a government body under the Ministry of Local Development, collecting, 

transporting to landfill, and partly recycling waste. In 1995, the municipalities took full responsibility when SWMRMC closed all its 

activities in waste management [22].  Solid waste management in the Kathmandu Valley, particularly the foundation of a landfill site, 

has been a test for well longer than 10 years. The current practice of the illegal dumping of solid waste on riverbanks has created a 

serious environmental and public health problem. The data show that 70% of the solid wastes generated in Nepal are of organic origin 

[21]. 

 

Because of rapid urbanization, KMC is facing an increasing rate of MSW generation. From 2001 to 2011, population in KMC increased 

by 4.76% per year [23]. During the same time Period waste generation increased by 5.36% per year [24].This has created unprecedented 

stress on the city’s limited resources and infrastructure creating MSW management problems [24]. Different studies have shown that 

solid waste generation in urban areas varies from one municipality to another, ranging from 0.25 kg/capita/day to 0.5 kg/capita/day with 

an average of 0.37 kg/capita/day [25]. According to Dangi, Pretz [24], the average household waste generation in KMC was around 0.5 

kg/person/day based on the population of 750,597 during late 2010. According to a previous MSW generation and composition study 

in KMC, the MSW generated in households was about 0.38 kg/capita/day [26]. 
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Solid waste management (SWM) services have consistently failed to keep up with the vast amount of solid waste produced in urban 

areas. There is no current efficient system in place for the management, storage, collection, and transport of solid waste [27]. Teku 

transfer station is utilized for collection of waste and no recycling alternatives are executed here. Primary and secondary collection 

systems are available for collecting waste from houses in KMC. In primary collection, individual households place their raw solid waste 

into personal refuse bins that are then transferred to the transfer station or landfill site by KMC. In secondary collection, solid waste is 

collected from roadsides or containers and transported to the transfer station or final disposal site [27]. Studies by   SWMRM [28], ADB 

[17] and Dahal [26] compared the amount of waste generated and its composition in KMC with the national average (see in table 2 and 

3) 

 

Table 2: A comparison of KMC’s municipal solid waste generation with the national municipal average 

Variables 

2003 2008 2013 

Nepal Average  KMC Nepal Average   KMC Nepal Average  KMC 

Household waste 

generation 

(kg/person/day)  0.25 0.39 0.27 0.38 0.17 0.23 

Total waste 

generation 

(Tonnes/day)  23.60 300.00 19.89 336.00 24.74 466.14 

 

Total waste collection 

(Tonnes/day)  11.79 250.00 13.05 306.00 18.27 405 

Collection Efficiency 

(%) 49.95 83.00 65.61 91.00 73.85 86.90 

SWMRM [28], ADB [17] and Dahal [26] 

 

Table 3: A composition comparison of the municipal solid waste of KMC with the national municipal average 

Waste Composition 

(%)  

2003 2008 2013 

Nepal 

Average (%)  

KMC 

(%) 

Nepal 

Average (%) 

KMC 

(%) 

Nepal 

Average (%) 

KMC 

(%) 

Organic 62.00 67.00 61.30 68.00 66.20 64.24 

Plastic 7.30 16.00 8.40 13.00 12.00 15.96 

 

Paper and paper 

products  8.20 10.00 8.60 10.00 9.00 8.66 

 

Glass 2.40 1.00 4.10 4.00 3.10 3.75 

Metal 1.20 1.00 1.30 1.00 1.90 1.72 

Textile 1.90 4.00 1.70 1.00 2.20 3.40 

 

Rubber and 

Leather 

0.90 0.24 1.10 1.00 1.10 1.12 

Others 16.10 0.24 13.50 1.00 4.50 1.15 

SWMRM [28], ADB [17] and Dahal [26] 

 

II. RESEARCH METHODOLOGY 

 Study area 

The study area, Kathmandu Metropolitan City (85° 20’ East and 27° 42' north), lies in the Kathmandu Valley, Nepal. It covers an area 

of 50.67 km2. The elevation of Kathmandu is 1,350 meters above mean sea level [29]. The Kathmandu Valley has a mild climate most 
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of the year with summer temperatures ranging from 19-27°C and winter temperatures ranging from 2-20°C. Total annual rainfall in the 

area is 1,505mm [30]. 

 

                                   

Figure 3: Study area, Kathmandu, Nepal [31] 

In the last 20 years, the population of the city has grown at an annual growth rate of 4.82% from 671,846 in 2001 to 1,006,656 in 2011 

[32]. The total number of households in KMC is 154,302. There are 32 wards in KMC (see Figure 3), and, of them, the maximum 

population is in ward 16 with 84,441 people and 22,715 household as shown in figure 3. The minimum population is in ward 26 with 

4,133 people and 947 households. The population density of KMC is 20,289 people per km2 [32] and the average household size is 

3.94, which is below the national average of 4.21 [33]. Because of rapid population growth and urbanization, the quantity of waste 

generated in Kathmandu city is increasing rapidly so demanding attention for proper SWM.  
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Household Survey 

This study relies on primary data gathered from individual households, because, in Nepal, household waste is responsible for about 75% 

of total municipal waste [34]. A survey approach that incorporates two or more survey methods to collect data, termed a mixed mode 

survey method, was used in this study [35]. The mixed-mode survey method used for this study consisted of first distributing copies of 

the questionnaire, so households were aware of the questions, and then completing the survey by asking the questions directly in their 

house. The questionnaire was prepared to target waste management practices by households, seeking specific answers, therefore, a face-

to-face interview was the most appropriate approach for the survey. 

 

The questionnaire was distributed to 300 households whose physical addresses were obtained from KMC. It asked householders to take 

part in the survey. KMC is a city level environmental body focused on addressing the challenges and opportunities of the city solid 

waste sector in the city. A total of 288 households agreed to be surveyed and were interviewed between November 2019 and July 2020. 

 

The questionnaire was developed step by step by consulting with several scientists, relevant experts at Lincoln University, and other 

organizations including Christchurch Waste Management, Aqualinc Research Limited New Zealand and the Solid Waste Resources 

Mobilization Centre, Nepal, before conducting the final survey. The survey questionnaire was pre-tested on some selected households. 

The pre-test survey data (pilot study) were not included in the final data set. To conduct the survey, approval was received from the 

Human Ethics Committee, Lincoln University, Christchurch, New Zealand. Before conducting survey, consent was obtained from the 

person who was responsible for household management (household head).  

 

This household survey used a semi-structured questionnaire. The questionnaire included the personal information (e.g., age, education 

level and income) of the oldest person in each surveyed household along with other questions to obtain information on total daily waste 

generation, its composition and collection method. The questionnaire was designed to find any relationship between waste generation 

and various variable such as income, family size, education level, age, because various studies, e.g., Maskey, Maharjan [34], have 

suggested that waste generation activities vary with those variables. The quantification of total waste and its composition was undertaken 

for each household using digital weighing scales. 

 

For reliability and to find the overall situation for the population, Equation 1 was used to compute the sample size. The formula is 

applicable for populations of 10,000 or more [36]:  

 

n ≥
𝑝(1−𝑝)𝑍2

𝑑2
       Eq [1] 

 

where: n is the minimum sample size; z is the value from the standard normal distribution, (1.645 with a 90% level of confidence); p is 

the expected probability it affects in a community larger than 10,000; and d is the maximum allowable deviation or estimate error, i.e., 

±5% precision. Based on the formula, the minimum sample size required for this study was 227. Each household had an equal 

opportunity to be chosen in the study to ascertain the representative views. 

 

Data Analysis 

All completed questionnaires were coded before the results were entered into a spreadsheet database. Data processing and analysis were 

done with Excel software. Statistical tools such as number, percentage, mean, standard deviation, regression model, average and ratios, 

were used to interpret the findings. The variables used in this study are discussed below. 

 

Family Size 

Household size (HH) is correlated with waste generation because of its influence on eating and consumption habits [37]. In this study 

children less than 10 years old are not consider. In this study children less than 10 years old are not consider.  For waste generation, the 

results show that household waste generation is significantly affected by household size. Changes in household living patterns and 

demographic attributes impact waste generation. Household size is directly linked to waste generation with larger households naturally 

producing more waste [5, 38, 39]. Bureecam and Chaisomphob [40] found that population density, the household size and the size of 

the municipality were the significant factors determining the MSW generation rate in Thailand. For the Philippines, Jenkins [41] 
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indicated that smaller households produced more waste per capita whereas Cailas, Kerzee [42], [43] found no effect in Illinois, USA. 

This study intends to see the impact of household size on waste generation. 

 

 

 

 

Age 

Kayode and Omole [44] found a negative impact of age in Nigeria; older people produced less waste, whereas Maskey, MAHARJAN 

[34] found the age of household’s oldest person had a significant positive relationship with waste generation in the Philippines. In 

emerging countries, Jenkins [41] highlighted a positive correlation between waste generation and age. Richardson and Havlicek Jr [45] 

indicated that those who were middle aged rather than young or old produced more waste. This variable is to see if there is a relationship 

between age and waste generation. 

 

Education 

Education potentially plays a key role in a household’s decision on how to manage its waste. Higher education has been associated with 

lower waste generation [46] and with an increase in separation and recycling [47];[48];[49];[50];[51]. Kayode and Omole [44] found a 

positive influence of educational status on waste generation. Sujauddin, Huda [52] showed a positive impact of education on waste 

generation in Bangladesh. This study considers household education as the education level of the oldest person in the family to 

investigate any relationship between education and waste generation. 

 

Income 

Various studies have shown how socio-economic parameters affect household waste generation. There is evidence that higher income 

households generate more waste [5, 53, 54]). This study considers household income as the income of the oldest person in the family. 

This variable is to test any relationship between income and waste generation. 

 

Multiple linear regression was used to investigate a correlation between household waste and family member. It is a set of techniques 

to study straight-line relationships among two or more variables [55]. A simple model with the highest R2 can be designed through a 

combination of forward, backward, and stepwise regression adjustments. Terms are always maintained in the final model if they were 

significant at p=0.05. The first step, the relationship between waste generation and each input variable, was tested with simple linear 

regression using the R2 as the decision criterion. A multiple linear regression model was then developed for predicting waste generation 

as: 

 

Y=x0+x1M1+x2M2+ . . . +xnMn+ є                                          Eq [2] 

 

where: Y is the total amount of household waste generated and x0- is coefficient of intercept, M1-Mn are the independent variables 

(household socioeconomic factors) and є is the error [56]. The model is in a linear form to represent linear relationships between the 

dependent and the independent variables and the interactions between the independent variables. Their description and measurement 

units are shown in Table 4. 

 

Table 4: A description and units of measurement of selected continuous variables of waste generation and household head 

Variable Description Measurement unit 

Household waste Solid waste generation by the household kg/day 

Age Oldest person of household head Years 

Education Educational attainment of Household head Years 

Household size Total number of family members  Number 

Income Total monthly income of Household head USD 

 

Model validation  

 

A model is considered valid if it reproduces the outcomes. To measure model legitimacy from a stochastic viewpoint, specialists have 

proposed different statistical induction methods, for example, χ2 test on residuals among model and test results [57]. In addition, model 
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validations are frequently based on comparison between the output from deterministic simulations and output from single or repeated 

experiments [58]. [58] categorized model validation approaches as either subjective comparisons of x-y plots, showing the trend in data 

over time and space or quantitative comparisons of model outputs and experimental observations. In Fakruddin, Mazumder [59] the 

assurance of coefficient (R2) can be utilized to assess the model's goodness of fit. The higher the value (0 < R2 < 1), the better is the 

result from the model. 

 

III. RESULTS AND DISCUSSIONS 

Socio-Economic and Demographic Characteristics of Sample Households 

 

This study investigated a diverse sample of households with different socio-economic and demographic characteristics. The socio-

demographic features of the respondents include age, sex, educational level, work status, average monthly income, and household size.  

Table 5: Socio-economic and demographic characteristics of respondents 

Characteristic Category Frequency Percent 

Sex  

Female  73 25.3 

Male 215 74.7 

Total  288 100 

Age  

29-40 36 12.5 

40-50 106 36.8 

50-60 103 35.8 

70-80 40 13.9 

above 80 3 1.0 

Total  288 100.0 

Educational status  

No Formal education 1 0.3 

1-8 Primary education 94 32.6 

9-12 secondary education 71 24.7 

16-17 Higher education  121 42.0 

Above Higher education 1 0.3 

Total  288 100.0 

Family size  

1-3 member  66 22.9 

4-6 member  152 52.8 

7-9 member  62 21.5 

10 and above  8 2.8 

total  288 100 

Employment Status 

Agriculture 10 3.5 

Business 77 26.7 

Government sector 74 25.7 

Foreign employment 13 4.5 

Private Employee 27 9.4 

Unskilled (Daily wage basis) 14 4.9 

Unemployed 29 10.1 

Other 44 15.3 

Total  288 100.0 

Average Monthly Income  

below $100 10 3.5 

$100-$600 84 29.2 

$600-$1000 70 24.3 

$1000-$2000 99 34.4 
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above $2000 25 8.7 

  Total  288 100.0 

 

 

Socio-demographic characteristics of a given population have their own implications and connections with solid waste generation in a 

specific place particularly if they immediately reflect in the amount and composition of solid waste in specific urban areas. Table 5 

presents the family and population results of the sampled household. results of the sampled households. At the 90% confidence level 

and ±5% precision, the minimum required sample was 227 households (HHs). Therefore 227 HHs plus an additional 20% as a precaution 

against any shortcomings of non-responses and/or partly filled questionnaires, giving a total 288 HHs that were selected from 32 different 

wards.  

Since waste storage and separation determine the feasibility of recycling and composting in a financially and environmentally sustainable 

manner, it assumes a crucial part in the MSWM framework. Therefore, the respondents were posed an important question concerning 

their understanding of and habits in segregating solid waste. Two hundred and eighty-eight households, 97.9 percent, of the sampled 

households disclosed their habits; only 6 HHs (2.1 percent) of the respondents did not respond to question. Among those who responded 

to this question, 92.0 percent (264 HHs) said they were willing to separate organic waste from non-decomposable, only 5.9 percent (17 

HHs) stated that they are not willing to separate as shown in Table 6. 

. 

Table 6: Households willing to segregate their waste at the source 

Are you willing to segregate the 

waste at the source? 
Number  Percentage Cumulative Percent 

Yes  265 92.0 92.0 

No  17 5.9 97.9 

Do not know 6 2.1 100.0 

Total  288 100.0   

    

 

In Kathmandu, the private sector has already taken a keen interest in solid waste management and has established a viable business 

model for waste management that has a key role in every step of the process by implementing rules, regulations and principles; the 

sector has benefited from this. Based on this, the sampled households were asked about paying a fee for an SWM service by a service 

provider. Table 7 shows that 92.4 percent of the respondents said they would pay a service fee for the SWM service; 3.8 percent reported 

that they would not pay, and 3.8 percent did not respond to question. 

 

Table 7: Number of households who pay fee for waste management service 

Do you pay a fee for waste 

management in your locality? 
Number Percentage Cumulative Percent 

Yes  266 92.4 92.4 

No  11 3.8 96.2 

Do not know 11 3.8 100.0 

Total  288 100.0   

 

Waste Generation  

The per capita waste generation of each household was calculated by dividing the total waste produced by the number of people living 

in that household on sample collection day. The relationships between waste amount and various influential factors are summarized in 

Table 8. Household size varied from 1 to 13 with an average of 5.4. Household waste ranged between 0.2 and 3.8 Kg per day, with an 

average of 1.6 kg. This amounts to an average household waste generation of 0.3kg /capita /day was higher than that of the other 58 

municipalities of Nepal. However, it was close to the cities of other south Asia countries [60]. For the population of 2019 (1,376,000), 
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it has been estimated that 413 tonnes of household waste per day will be generated in Kathmandu Municipality. It can be said that waste 

has increased by 77.77% since 2013 [17] to 2019. 

 

The correlation result shows that all demographic factors are positively correlated to MSW generational as shown in Table 8. It can be 

observed that these factors are also inter-correlated. However, household size is the strongest factors, which can be used to predict waste 

generation in the absence of others. 

 

 

. 

Table 8: Waste generation factor correlation coefficient 

  HH Size Income Education Age Waste 

Household size 1         

Income 0.009 1       

Education -0.046 -0.019 1     

Age .204** 0.105 -0.052 1   

Waste .921** -0.034 -.123* .183** 1 

 

Table 9 shows that the household waste generation rate went up with larger families, whilst the per capita waste generation rate decreased 

with an increase in family size. 

 

Table 9: Description of continuous variable result summary 

Variable Sample Size Mean 
Standard  

Deviation  
Min Max 

HH waste (per capita per day) 288 0.3 0.06 0.07 0.62 

HH waste (kg per day) 288 1.58 0.76 0.20 3.8 

Age (Year) 288 49.53 10.10 29.00 85 

Education (Year) 288 10.93 5.40 1.00 19 

HH size (No) 288 5.13 2.15 1.00 13 

Income*(USD) 288 9,32 6,29 57 2,201 

Note. * Income is in USD. 1 U.S. Dollar = 114.05 Nepalese rupees (Nepal Rastra Bank, 2020) 

 

Figure 4 show the results from the multiple regression model. An R2 value at 0.86 confirms of the good fit of the model. It indicates that 

85.67% of total variation in per day household waste generation is accounted for by four of the independent variables in the model. 

Among the tested variables only family size significantly affected waste generation. The other variables had a minimum effect on waste 

generation. This is similar to a previous study by Maskey and Singh [19]. Afroz, Masud [61] also indicated that the more members in a 

household, the more will be purchased and consumed that will ultimately result in higher waste generation. 
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Figure 4: Correlation between actual household waste and predicated waste based on(a)household size, (b)income(c) Age, Income, 

and education 

 

Although educated people should be progressive and mindful of waste’s effect on conditions, the results do not show any significant 

effect. Therefore, the education level does not explicitly teach or make individuals mindful enough about waste’s effect on the 

environment 

In contrast, a study by Oribe-Garcia, Kamara-Esteban [62] indicated that educated people were more aware of the impact of waste on 

the environment. The difference can be explained by the slower waste generation rate at which such awareness increases compared with 

the rate for an uneducated person. High income people in Kathmandu have changed their eating habits. They usually eat in restaurants 

rather than cooking at home. It was expected that high salary people would spend more time outside their home thus creating less 

household waste than homemakers and retirees. The latter have more opportunity to make their own dinner instead of purchasing 

packaged food like high salary people.  

 

A study by Maskey and Singh [19] indicated that waste generation is high in a house having diverse occupations; the stay-at-home 

members compensate for waste generation on behalf of those whose occupation requires more time outside the home. Waste generation 

in the study area was the outcome of the combined activities of all family members.  

 

Model Validation 

In this study, of the sample of 288 households, 10% were used for model validation. As can be seen in figure 5, 82.67% of total variation 

in HH waste generation per day HHs was accounted for by the four independent variables in the model. This confirms the model’s 

validity. 
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Figure 5: The predicted and actual waste generation (kg/capita/day) for model validation 

 

 Waste Composition 

Household waste’s composition in KMC is shown in Figure 6. It shows that organic waste is the largest fraction (51%), followed by 

plastic (19%) and textiles (13%). Paper, rubber and leather, glass, metal, and other inert wastes range between 1% and 5% of the total 

waste. The results agree with previous studies conducted in Nepal [17] and reflect the general organic waste proportion in developing 

countries [3]. 

 

The high organic waste component means that the waste requires frequent collection and removal from its source (Asian Development 

Bank, 2013) because of its fast decomposition character. Inorganic waste, comprising 49% of total MSW, can be reused and recycled 

in some circumstances by a waste recovery process. The rest of the waste has to go landfill in the case of Kathmandu. It was very good 

to see that the use of plastic and paper has been expanding; they have currently become essential materials in everyday life especially 

for packaging. The use of plastic has increased from 5.4% in 2005 to 12% in 2007 [24] and to 22% in 2013 [17]. The rapid increase in 

use of plastic might be because of its versatility and functionality including light weight, durability and cost effectiveness. The proportion 

of paper has also increased but in a steady, gradual way [63]. 
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Figure 6: The composition of solid waste of Kathmandu City (%) 

With the increasing development works and the construction of new infrastructure, a different kind of waste has emerged in Kathmandu, 

construction debris. However, construction and demolition waste are not collected by the waste management service and are usually 

used again directly as construction material. 

 

Currently, mixed waste generated within KMC is directly disposed to the Sisdole landfill site 28 km from Teku Transfer Station. If all 

the waste generated is collected and managed by the municipality, the total waste generated by each household would be about 150,745 

tonnes/year. Assuming 51 % of this is organic waste, about 76,879 tonnes/year of organic waste would be generated. This organic waste, 

when decomposed in the Sisdole landfill, produces methane that, on a weight basis has 21 times the global warming potential (GWP) 

of carbon dioxide [64]. Landfill sites are identified as the largest source of CH4 emissions from the solid waste sector [65]. At the 

Sisdole site, scavengers pick up recyclable waste to sell it to scrap dealers. However, there are no data to determine the recycling rate.  

 

IV. CONCLUSION  

This study This study was based on household survey of 288 families selected using stratified sampling method from the 32 metropolitan 

wards of Kathmandu Metropolitan City (KMC), Nepal. The amount of the waste generated in KMC was 0.3 kg/person/day and total 

household waste generation was found 413 tonnes/day. Household waste comprised of 51% organic, 49% recyclable comprising 5% 

paper and paper products, 3% glass, 1% metal, 19% plastic, 13% textiles, 4% rubber and leather and 4% other waste. 

  

 Socio-economic variables affecting household waste generation were analysis by using regression model. The result shows that family’s 

size and income impact positively on waste generation. Therefore, these parameters can be used in forecasting household waste 

generation. Education, age did not have significant impact on waste generation. 

 

Ninety two percent of the respondent reported that they are paying waste management tariff and are willing to segregate organic waste 

however currently total waste is disposed to landfill site without segregation due to lack of composting facilities. Therefore, concerning 

agency should take immediate steps to established organic waste management facilities such as composting plant or amoebic digitation 

plant, which will help to reduce landfill waste volume and thus increasing landfill life span. Finding from this study will be important 

sources of information. Organic waste has the most attractive option but if not overseen appropriately, it creates serious health and 

environmental hazards. It could be used productively by composting at the household and neighborhood government level. 
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