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Abstract:   Solid waste generation and characterization are the very important parameters which affects the environment 

as well as human health. Municipal solid waste (MSW) characterization & generation depends on social structure and 

income levels in the area. This study aims to determine the variations in waste constituent within MSW by income 

levels following the analysis conducted on the characterization & quantity of solid wastes produced in the WARDHA 

city in MAHARASHTRA, INDIA which is the research area of this project study. 
  
                    This problem is more critical in the urban areas, where quickly growing populations generate increasingly 

larger quantities of solid waste that urban local bodies are unable to manage effectively. Improper waste management 

of solid waste poses risks to the environment and public health. Waste management represents a great challenge for 

local authorities, which have the responsibility to provide the collection and proper treatment of municipal solid waste. 

Solid waste samples were collected to represent three different economical section (high, medium, and low income 

levels), and characterization was made on these samples. Also find out the cases of varied, the quantity of waste 

generation & awareness required. 
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I. INTRODUCTION 

 
1.1 Background Study 

 

Waste management signifies a great challenge for local authorities, which have the responsibility to provide 

the well-mannered collection system and proper treatment of municipal waste. Amounts of solid waste and 

characteristics of MSW differ not only from country to country, but also from area to area and neighborhood 

to neighborhood, even within the same city. These differences depend on socio-economic structure, lifestyle, 

income level, consumption, and usage habits of people. An efficient system for MSW management requires 

a good knowledge of the characterization of solid wastes to be carried out & disposed it on proper way. 

Physical features of solid wastes are significant parameters for the selection and functioning of collection and 

transportation equipment, studies related to recoverable matter, as well as selection and design of proper 

disposal methods.                                  

 

 
 
Figure 1. Improper Management of Waste 
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Solid waste structure defines all parameters that are effective in decision-making processes about solid waste 

management. Composition and the amount of solid wastes generations differ by the source of generation, 

season, lifestyles of people, social parameters, economic status, habits of the people, and the recoverability of 

waste. In another characterization study of waste, research was conducted based, on three different income 

levels (low, middle, high) and suggestions were made regarding waste management. 
 

1.2 Collected Data 

 

As per a recent World Bank Report, Global waste generation in a year 2016 was about 2.01 billion tons, which 

is expected to be increased by 70% from 2016 to 3.4 billion tons by 2050. India is a rapidly growing country, 

with a 32% growth in urbanization in the past decade. The total Municipal Solid Waste (MSW) generated in 

2016 in India was about 52 million tons, which amounts to 0.14 million tons per day (TPD). This number is 

rapidly increasing with the increasing country's population. Out of this massive waste, only 68% of this waste 

is collected, and only 19.4% (increase 7% in 3 Year) of the collected MSW is treated. In India, out of the total 

waste collected only 12.45% waste is scientifically treated, and the rest is disposed-off in open dumps. (CPCB 

Report, 2013). Open dumping in India caused soil pollution with the transfer of metals to plants and 

earthworms, leading to severe risk to the environment and human health (Mehta, Shastri and Joseph 2018; 

Singh at el., 2018). 

 

 
 
Figure 2. Waste Generation Rates with Population in Urban Area 

 

Waste generation by wards under “Swachh Bharat Mission” (SBM), as per of January 2020 in Maharashtra, 

in 7322 wards found total waste generation is 22,080 MT/D. Due to this shortage of waste collection and 

treatment, generated waste is either openly dump in ground or burned in most of these cities. This poor waste 

management leads to various health risk and environmental issues in urban areas. So, to reduce the amount of 

solid waste going to the landfills and its related impacts, proper MSW management and treatment system is 

critical for India and other developing nations. 

 

The spirit of SWM Rules 2016, was to convert the generators of domestic waste to their segregators as well. 

The municipalities must, therefore, courageous adequate to make the household to segregate & store the 

generated MSW into three categories i.e. Biodegradable (Wet Waste), Non-Biodegradable (Dry Waste) & 

Domestic hazardous waste in differently colored bins or bags. 

 

 

 
 
Figure 3. Separation of Waste in Colored Bins 
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1.3 Current Issue 

 
               The top Cities of India are facing two primary challenges-First with disconnecting MSW generation 

& second with the insufficient collection storage, transportation and final disposal of solid waste by the local 

municipal bodies. Experiences from the cities of the developed countries suggest that MSW generation is 

closely connected with various socio-economic factors like household income, occupation of the city dwellers 

where hardly any municipality has a role (Khan, Kumar & Samadder 2016). The management of MSW has 

been a serious environmental issue in many urban areas of developing countries. Improper dumping & burning 

of untreated waste without pollution control measure is common in many developing nations such as India. 

Hence, a better solution required for resolving their waste related problems. 

 

 
 
Figure 4. Improper Storage of Waste 

 

II. LITERATURE REVIEW 

 

In the related literature, studies on characterization of municipal solid waste are common. Additionally, 

there are also studies frequently conducted towards the economic utilization of wastes and income effect on 

generation of wastes. 

 

Pham Thi Thuy Trang, In his paper “The Effects of Socio-economic Factors on Household Solid Waste 

Generation and Composition: A Case Study in Thu Dau Mot, Vietnam” Estimated the household solid waste 

generation and composition in Thu Dau Mot city. The study also determined the socio-economic factors 

influencing the waste generation of the households in the city by using Ordinary Least Square (OLS) 

regression method. The Research finding indicate that income has a negative significant effect on household 

waste generation of the household. Higher income level people are generating less waste than the lower 

income level people. This study suggests new insights about the role of socio-economic characteristics in 

affecting the generation of household waste in the city. 

  
Huseyin Kurtulus Ozcan & Senem Yazici Guvenc in his paper “Municipal Solid Waste Characterization 

according to Different Income Levels: A Case Study”  to determine the variation in waste components within 

MSW mass by income level and seasonal conditions following the analysis conducted on the characterization 

of solid waste produced. Considering the differences in waste component based on income level, it was found 

that organic waste rates & income level were inversely proportional and also results found that Low income 

level groups generates the Highest organic waste as compare to High level income groups. 

 

Ali Kamran, Muhammad Nawaz Chaudhry and Syeda Adila Batool in “Effects of socio-economic status 

and seasonal variation on municipal solid waste composition: a baseline study for future planning and 

development” to characterize & to quantify the MSW generated from three different income groups of 

Shalimar Town, Lahore (Pakistan) during four different seasons of the year & among the three different socio-

economic level. It is concluding that low income group produces the minimum of waste in each of the four 

season as compare to the high income group. Food waste had the largest value in all the income groups. The 

results also show that there is positive correlation between the economic status & MSW generation. This study 

shall be helpful in minimizing the human health risks associated with waste management.  

 

Abhishek Dutta & Wanida Jinsart in “Waste generation and management status in the fast-expanding 

Indian cities” says that the standard of living increments were associated with an increase in MSW generation 

per capita.  
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As per capita, MSW generation in India was on the rise with the rising economic power of the people (Gupta 

& Arora 2016). 
 

Chavan and Zambare have also observed that the essential inadequacies of SWM in India are in treatment 

methods and techniques. In his paper, “Sustainable Solid Waste Management in India,” Annepu7 explores 

ways to reduce the quantity of solid waste generation. In Mumbai alone, the open burning of solid wastes and 

landfill fires emit nearly 20,000 tones per year of air pollutants on land. Amongst other ways to reuse waste, 

such as by creating fly-ash bricks, Annepu recommends the integration of informal recycling into the formal 

system by training and employing waste-pickers for the door-to-door collection of waste, and allowing them 

to sell out the recyclables they collect. 

 

Satpal Singh & Shyamala Mani In their paper, “Sustainable Municipal Solid Waste Management in India: 

A Policy Agenda,” suggest that the policy agenda for sustainable SWM needs to drive developmental change 

into citizens, elected representatives and decision-makers to minimize waste and maximize reuse and 

recycling. There is also the study of the SWM system in urban India, it finds the failure of ULBs (Urban Local 

Bodies) in providing proper SWM service and the general lack of awareness is the main reasons for poor 

waste management in India. Thus, the rationale for encouraging private-sector participation (PSP - PlayStation 

Portable) is to gain efficiency, expertise and technology, not finance. If the private bodies provides higher 

standards of waste management service at the same cost, or equivalent service at a lower cost. 

 

Yay analyzed the management of solid wastes in the province of Sakarya. To this end, a ton of solid waste 

samples were collected during the period of one year and suitable waste management suggestions were made. 

 

Banar and Ozkan characterized solid wastes in the province of Eski¸ sehir based on different income groups. 

In their study, they divided the province into three income groups i.e. low, middle, and high income groups 

and determined the percentage of solid waste components based on these income levels. 

 

Gómezetal, determined the seasonal changes in the characteristics of solid wastes. They investigated the city 

in three different socio-economic categories level in their characterization study. 
 

III. AIM & OBJECTIVE 

 
3.1 Aim  

     

This study aims to determine the differences in substances within solid waste mass by income levels following 

the analysis conducted on the characterization of solid wastes formed within the WARDHA district. The local 

authority commonly estimated the quantity of waste produced and its characterization, which is the starting 

point for the solid waste management planning. So, the aims or object of the project to evaluate the generation 

and composition of domestics waste in my city. 

   

 Does the Economical condition make any kind of effect to the domestic waste? 

 Comparison between three different socio-economic section i.e. low, middle & high income 

section. 

 How rich people & poor people handled domestics waste. 

Also the study of present factor influencing the waste generation rate and the waste composition. The study 

was carried out on economical status and standard of living of 600 families. 

 
Introduced a new approach to quantify and identify the municipal solid waste by using a Google form 

sheet. This sheet included a very simple question of about Name, address, yearly income, dustbins used or 

not, collect dry waste & wet waste separately or not, capacity of dustbins, environmental aware or not? etc. 

This sheet is spread in a area where to be survey through social media by using what’s up, Facebook, 

Instagram, Twiteer & any other social platform throughout the city.   
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3.2 Objective 

 

The objective of this study is to quantify and to identify the MSW generated from three different income 

groups of WARDHA City, (Maharashtra) India, among three different socio-economic levels (income 

groups). Solid waste samples were collected to represent three different lifestyles (high, medium, and low 

income levels), and Quantity & characterization was made on these samples. For planning and execution of a 

sustainable integrated municipal solid waste management, quality and quantity of MSW should be known. 

The study shall be helpful in reducing the human health risks associated with solid waste management. An 

efficient system for MSW management requires a good knowledge and social awareness of the 

characterization of solid wastes to be disposed. Physical features of solid wastes are significant parameters 

for the selection and functioning of collection and transportation equipment, studies related to recoverable 

matter, as well as selection and design of proper disposal methods. 

 

 

 
 

 
Figure 5. Domestic Waste Hierarchy  

 

The study also enlist the various socio-economic factors responsible for generation of household waste along 

with the characterization of waste based on income level. 
 

 

IV. METHODOLOGY 

 
 4.1 Area of Study  

 

 
 

Figure 6. WARDHA City Map 

 

Total Population Of WARDHA City   :-  13,91,890 ( As per 2021 ) 

Total Families in WARDHA City        :-   24,186 ( As Per 2011 Census ) 

Total Area Of WARDHA City             :-  75 km2 

Area Covered For Project Study         :-   10 km2 

Area Of Waste Generation                  :-  Palakwadi, Sawangi (Meghe), 

                                                               Borgaon, Pipri (Meghe), Wardha  

                                                               City, Umri Side, Dattpur Side,  

                                                               Nalwadi, etc. 
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For the starting of the research we decide the area which have all types of people belongs like Rich people, 

Middle class & Poor people. Firstly we study the main factor which influencing the generation of waste such 

as lifestyle, standard of living, habits of peoples & incomes level etc. which is useful for classification. We 

consider the area to be surveyed & some information collected about area and there people. Create a Google 

form link & spread in the area through social media & collected results are carefully analyze. 

 
 Create a Google Form, the form link is shared on what’s up, Facebook and any other social media. In 

the Google Form we ask a simple questions like monthly income, total family member, dustbin used 

or not etc.  After that we are collecting this data for analysis. We are analyze by chart, table etc. 

 According to Indian National Council For Applied Economics Research, the middle class as those 

with household income in between Rs. 2 lakh to Rs. 10 lakh per annum, in urban areas. 

Table 1. Classification of Income Level 

 

Level Income 

Lower Below 2 Lakh 

Middle 2 Lakh – 10 Lakh 

Higher Above 10 Lakh 

 
4.2 SOFTWARE TO BE USED 

 

 Google form 

 MS-Excel 

 MS-Word 

 MS-Power Point 

V. RESULTS & DISCUSSION 

 
5.1 Results 

  
There are various results we have given but we are considering the genuine results which is randomly choosing 

in the total given result. We are collecting near about 700-725 total result, but for calculating the average of 

all three section, so we have take 200-200 results from each section & for the assurance we have to cross 

verify 10-10 result on each section. 
All the results are classified in three section such as low, middle & high income level, are as follows, 

1) Low Income Level 

2) Middle Income Level 

3) High Income Level 

According to Indian National Council For Applied Economics Research, the middle class as those with 

household income in between Rs. 2 lakh to Rs. 10 lakh per annum, in urban areas. 

 

All the given results are comparing to each other and it is observed that, Lower income section will generates 

more domestic waste as compare to the other income level i.e. lower income section generates 5632.62 

lit/days average of all 200 results. 

 

Other income section i.e. Middle & High income section will generates near about same domestic waste, 

Middle- 4082.69 lit/days & High- 3982.55 lit/days. Not too much variation was found in these two section. 

  
5.2 Discussion 

  
The city would definitely face with so many problems in terms of pollution and health if the local waste 

management system authority cannot cope with the volumes of solid wastes being generated. To partially 

control the situation, it is necessary to have precise data about the quantity of waste generated  and types of 

household solid waste (HSW) being generated in the city as waste, as well as the factors which are responsible 

for household waste generation. When the influential factors can be identified, it could be helpful for the 
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environmental planners in their decision-making for managing waste and environmental pollution for 

WARDHA city.  

 
 
Figure 7. Percentage Wise Comparison of All Three Income Level of Waste Generation 

 

These figure shows the percentage wise graphical comparison of all three income level of waste generation 

in WARDHA city. In the Figure lower income level peoples produce huge waste as compare to the other 

peoples. Due to lack of awareness on the peoples, habits, standard of living etc. this is give bad influencing 

on the society.   

Out of all lower income people has produce 41.12%, and other income level i.e. high & Middle produces near 

about same 29.075% & 29.805%. 

 
 
Figure 8. Comparison of All Three Income Section 

 
All the given data are analyze very carefully and to show the all results by graphically as well as analytically. 

So we are easily conclude that lower income level people are produce more domestic waste as compare to the 

other income status. Above graph shows the same results. 

 
VI. CONCLUSION 

 
In the given results obtained in this study it was shown that solid waste, and especially the packaging waste 

in the structure of solid waste, may be reclaimed for the economy by efficient and effective waste management 

planning. Considering the methods implemented in the study area, increasing separate collection activities in 

the region will not only increase the amount of the collected packaging waste and the profit margins of 

licensed firms, but also decrease the total Sustainability amount of waste sent for disposal. Therefore, while 

providing better opportunities to used solid waste material as a secondary raw material, this caused total waste 

disposal costs will decrease. Determining the characterization of waste is the most important parameter of 

integrated waste management system. This type of study should be conducted more often to observe the 

improvement of MSW management systems and minimize the total amount of generated MSW 

It is observed that in our studies, the persons belongs in low income level has produced more waste. 

There are so many reason we have observed such as lack of education, lack of awareness, habits of the 

people, low income status, Attitude toward handling, Negligence, Lack of Segregation, etc. 
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Education is most important factor regarding waste managements, but poor people are less educated so they 

are less aware of waste management. Poor people are less educated because their money is not enough for 

education. The main reason behind the lack of education is income status of the family. 

  

Kitchen waste is the major part in waste generation, the kitchen waste in their house is a little less 

generated as more and more rich people are eating out. 

 

                    
 
Figure 9. Kitchen Waste (Food Waste) 

 

 

Wealthy people eat a lot of fresh vegetables so there is not much waste of vegetables in their house. Poor 

people brings a full installment of vegetables at a time so the vegetable gets spoiled and it is thrown away 

.  

In many results it has been found that poor people do not collect wet waste and dry waste separately. Poor 

people use the same dustbin for dry & wet waste, because of this, their dustbin is fill quickly. Poor people 

will not be able to purchase 2-3 dustbin for their home. Some poor people don’t even use the single dustbin 

at home, who is collect the waste in the plastic carry bag & throw it away. 

 

On the other hand, Rich family used 2 or 3 dustbin for collecting dry waste, wet waste & hazardous waste 

separately. The children of rich people are taught to be hygiene from childhood. They are well educated & 

aware about the environmental issue. Particularly, families with more members will generate a larger 

quantity of HSW per day, holding all other variables constant.  
 

 
VII. SUGGESTION 

 
 Introduce the new approach of collecting the quantity of waste generation data at household level by 

using Google form sheet on the monthly basis to keep the track of data for implementation and 

improvement in existing system in the WARDHA city. 

 

 Implementation of rules & regulations at household level and its inspection by local authorities. 

 

 Make people aware about the segregation of waste at a point of generation i.e. household. 

 

 Prevention of collection bins by Urban Local Bodies (ULB’s) to segregate waste. 

 

 Adopt 3R Rules i.e. Reuse, Recycle & Reduce to reduce waste generation which will help to reduce 

impact on human health & environment. 

 

 Composting of organic waste to produce nutrient rich compost which can be used in the farm. 
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VIII. SCOPE FOR FUTURE WORK 

            
 The above work can be extended for seasonal variation as well as income variation for generating 

waste. 

 

 Further work can be implemented in all the cities having more populations where waste collection 

facilities are not properly work. 
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