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ABSTRACT: In recent years, urban waste management in India has undergone a significant change, from a 

predominantly collection and disposal system towards a more integrated, more resource-oriented, and towards a 

circular economy concept. The earlier model of waste management emphasizes more on the removal of mixed waste 

from sources, transportation of these waste to the disposal sites, and then its dumping after its limited treatment. While 

the emerging model, primarily supported by Swachh Bharat Mission Urban 2.0, Solid Waste Management Rules 2016 

and 2026, the concept of circular economy, the concept of extended producer responsibility, etc., places more attention 

on the prevention of waste generation, segregation of waste, and collecting the waste separately, recovery of material 

from the waste, biological and mechanical processing of waste, digital monitoring of waste, recovery of resources from 

the waste, and the disposal of the waste in a scientific way. And hence this paper is primarily based on a comparison of 

the earlier and the newer approach of solid waste management practices in India, with focusing on Kota city, and 

examines how this transition has contributed to the Viksit Bharata vision of India in a sustainable manner. This study 

uses secondary data from the official sources of government, particularly from the Ministry of Housing and Urban 

Affairs, Swachh Bharat Mission, Solid Waste Management Rules, Central and State Pollution Control Boards, Ministry 

of Environment, Forest and Climate Change, Press Information Bureau, and Municipal Corporation of Kota city. This 

study also uses primary data, which has been gathered from the different wards of Kota city. The analysis shows that 

the Government of India, as per the May 2026, has reported that the door-to-door collection system has reached 97% in 

urban areas, while its processing has also been increased from 16 to 81% up to 2026. While the door-to-door collection 

system in Kota city is done in 99 wards of city out of 100. As per Solid Waste Management Rules of 2026, which 

focuses attention on the four-way segregation of waste into wet waste, dry waste, sanitary waste, and waste of special 

care in nature, and focuses on stronger accountability towards the municipal corporation and associated private 

authorities for it. The new waste management rules also focused attention on the GPS tracking of waste and on the 

principles of circular economy. This paper concludes that Viksit Bharata requires a shift from traditional waste removal 

practices to the more resource-oriented and resource management practices of waste, and treating waste not just as an 

unusable material but as a resource, which is supported by decentralized treatment of waste, MRF, RDF plants, 

composting plants, recycling facilities, construction and demolition plants, scientific remediation of dump sites, and a 

transparent monitoring of all this working network. 

 

I. INTRODUCTION 

 

With the increasing urbanization and associated consumption and changing lifestyle practices have resulted in increase 

in both the quantity as well as the complexity of solid waste. Historically, the management system of municipal solid 

waste was organized as in the form of linear chain, such as waste was generated and this mixed kind of waste is 

collected from the sources. This collected waste is transported and then dumped on landfill at a site situated out of city 

generally. And this resulted in removal of visible waste from the city areas, but it did not preserve any resource 

recovery from it and also it burdens the environment, particularly at the disposal and nearby sites, as in the form of 

leachates, groundwater contamination, air pollution, surface water contamination in the nearby areas and the foul 

odour, along with rodents, insects and other type of animals. The transition to the sustainable urban waste requires a 

different management approach of solid waste, which includes prevention of waste generation whenever it is possible, 

segregation of waste at source only, resource recovery of waste as much as possible, and to send only those inert or 

unavoidable residual of waste to the landfill dump sites. Also, the landfill sites should be properly equipped with green 

belt, leachate treatment system, air pollution system and other associated system which are required for the protection 

of citizens' health and to protect environment of nearby areas. This transition gained momentum from Swachh Bharat 

Mission Urban, which was launched in 2014. This mission strengthened sanitation, cleanliness, door-to-door collection 

and other waste management aspects. Further, Swachh Bharat Mission Urban 2.0, which was launched in 2021, 

broadened this ambition further and also added more practices in the aspects of solid waste management and launched 
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the concept of garbage-free cities with a stronger focus on resource recovery, material recovery, management of plastic 

waste, and remediation at dump sites etc, hence this is not simply about just cleaning the streets, but was also about 

changing the management pattern of urban solid waste management system. 

 

Alongside this mission, the Solid Waste Management Rules of 2016 also laid guidelines regarding the various aspects 

of solid waste management system, such as segregation, collection, transportation, processing and disposal. Also, the 

Solid Waste Management Rules of 2026, which became effective from 1 April 2026, superseded the earlier Waste 

Management Rules of 2016, has broadened these concepts and more explicitly focused on the concept of circular 

economy and extended producer responsibility. These rules mandate the segregation of solid waste at source only in a 

four-stream manner, such as wet waste, dry waste, sanitary waste and special care waste. And also, these rules 

strengthen the responsibilities of bulk waste generators and GPS tracking and monitoring of waste. 

Along with these rules there are Decisions of Hon'ble Supreme Court of India, guidelines of state and central pollution 

control board, National Green Tribunals, etc., which further shaped the management aspects of solid waste in urban 

areas. 

 

This research paper focuses on the term Viksit Bharat vision of India's in which resource efficiency, sustainability of  

environment, resiliency, and  inclusive economic development of as a part of India's transition system.  

 

II. LITERATURE REVIEW 

 

The contemporary literature on municipal solid waste management is primarily shaped by Solid Waste Management 

Rules of 2016, which deals with every aspect of solid waste management, right from its generation, its collection to its 

transportation and its disposal. Also, the Solid Waste Management Rules of 2026, which superseded the earlier waste 

management rules, further broadened and strengthened the waste management aspects of municipal solid waste in the 

form of responsibilities towards bulk generator, digital tracking of the whole system, extended producer responsibility, 

resource recovery from waste in the form of RDF, composting plant etc., and provides a framework of complete 

transparency and accountability towards the entire chain of  solid waste management. Also, these rules laid emphasis 

on the 4-source stream segregation of waste into wet waste, dry waste, waste of special care & sanitary waste. As per 

these rules, wet waste should be treated by composting or by the method of bio-methanation. Dry waste can be treated 

by MRF and RDF, and the waste which are sanitary and special care in nature should be treated separately. The 

transition is also supported by various other rules such as Plastic Waste Management Rules, Battery Waste 

Management Rules, Construction and Demolition Waste Management Rules etc which states that circularity is not just 

a single technology used in the waste management practices, but it is a well-defined, coordinated framework, which 

includes all the associated aspects in the waste management, right from producers & consumers to the local bodies, 

processors, markets, workers, etc. This study is also shaped by the concept of circular economy. In the linear economy, 

the resources are extracted, consumer consume these resources and then they are discarded. The concept of circular 

economy states that the value of product should be retained and regained again though the methods such as its reuse, its 

prevention, its recycling, recovery, and other such associated aspects. This concept is operationalized through a waste 

hierarchy system in which it begins from prevention and reduction of waste wherever they are preferred, followed by 

reuse and recycling of waste, then the treatment of waste while recovering of appropriate energy, and the lastly final 

disposal of waste of residual or inert in nature, This study also focuses on the Swachh Bharat Mission, which focuses 

attention on various waste management aspects such as garbage free city, scientific processing of waste, remediation of 

legacy waste, etc. 

 

Objectives: 

➢ To compare an earlier waste-oriented solid waste management practices with newly emerging sustainable and 

circular practices in India.  

➢ To examine the contribution of missions such as Swachh Bharat Mission, Solid Waste Management Rules etc in 

the waste management practices.  

➢ To identify major institutional, technological, and other pathways which support the concept of Viksit Bharat.  

➢ To develop a framework moving from traditional waste management practices towards more circular and resource 

recovery oriented practices in India. 
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III. METHODOLOGY 

 

The study is primarily based on the secondary data, on the basis of comparative analysis. Documents and portals of 

Government of India were mainly prioritized as the purpose of this paper is to access the national transition from the 

traditional waste management practices towards the modern waste management practices rather than to construct an 

independent waste inventory. Sources include official data from Ministry of Environment, Forest and Climate Change, 

Ministry of Housing and Urban Affairs, Swachh Bharat Mission Urban, Central Pollution and State Pollution Control 

Board. The principal analytical technique used here is a structured comparison of the earlier and analysis the changes in 

the traditional waste management practices across various aspects of solid waste management, such as segregation, 

collection, transportation, processing, and final dumping. This research paper also uses primary data in the form of field 

visit to see the ground reality in the solid waste management ecosystem to lay recommendation based on the present 

needs of the city. In this research paper, national indicators are used to illustrate the changes in the waste management 

practices, which shows the shift from the basic collection and disposal system towards more resource-oriented and 

circular system in the aspect of solid waste management in India. 

 

Earlier and New Waste Management Practices in India: A Comparison 

 

Waste management 

Practice 

Conventional 

management practice 

New sustainable practice Contribution towards 

Viksit Bharat 

Waste segregation Limited segregation as 

mixed type of waste is 

collected 

Four streams segregation 

of waste into: Wet waste, 

Dry waste, Sanitary waste 

and Special care waste. 

It results in higher resource 

recovery from waste and 

safer treatment of waste. 

Waste Collection Earlier the main focus is 

removal of waste from a 

particular area only. 

Today waste is collected 

separately as per the nature 

of waste 

It results in more 

accountable services which  

makes treatment of waste 

easy in later stages, and 

helps to protect 

environment quality and 

recovery of resources. 

Treatment of Wet waste Earlier it used to be mixed 

up with other type of waste 

and disposed off 

Today wet waste is treated 

by methods such as 

composting and bio 

methanation As per Kota 

city for the treatment of 

wet waste one composting 

plant is established at 

Nanta trenching ground for 

Kota north and another 

composting plant at Awali 

trenching ground for Kota 

south. 

It results in production of 

compost which can be used 

in agriculture and 

production of Biogas/CBG. 

Treatment of Dry Waste Earlier it used to be mixed 

up with other type of waste 

and disposed off 

Today dry waste is treated 

by methods such as MRF, 

Sorting and Recycling 

methods. As per Kota city 

for the treatment of dry 

waste one RDF plant is 

established at Nanta 

It results in production of 

energy by RDF plant, 

recovery of materials and 

protects environment from  

materials of non-

degradable in nature such 

as plastics. 
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trenching ground for Kota 

north and another RDF 

plant at Awali trenching 

ground for Kota South. 

Residuals of high 

calorific value 

These materials were 

mostly disposed off in 

earlier times. 

Today they are treated by 

RDF  

RDF provides a substitute 

for conventional fuels and 

helps to reduce dependency 

on them. 

Treatment of Legacy 

waste 

Earlier they results in long 

term accumulation at 

dumpsites only 

Now legacy waste is 

treated by bio-mining, bio-

remediation. 

It results in recovery of 

land such as at Nanta of 

Kota city 9.8 hectares of 

land has been reclaimed 

which helped to reduce 

pollution associated with it 

such as that of of land, 

water, air etc 

Final disposal of waste Earlier waste is disposed 

off by landfills only at 

dumpsite 

Now only residuals are 

only landfilled in a 

scientific manner 

Help to reduce land 

demand and protects 

environment. 

Waste Monitoring Paper based monitoring 

system which resulted in 

fragmented report. 

Today online tracking of 

waste is done right from 

collection of waste to its 

final disposal. 

It helps in data-driven and 

accountable governance 

Responsibility for 

management of waste 

Mainly of municipal 

corporation 

Now each aspect has their 

own responsibility right 

from ULBs to generators, 

producers, processors and 

citizens as well. 

It results in shared 

accountability 

Role of citizens Limited upto cleanliness 

and disposal 

Now citizens participate in 

management system like 

segregation of waste, its 

reduction, reuse etc 

It results in Behavioural 

sustainability. 
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Figure 1 Traditional system of solid waste management.               Figure 2 New system of solid waste management. 

 

Implications for Kota and for other similar Indian cities: 

In recent years, Kota and other similar Indian cities have grown rapidly. These cities have experienced transition in 

education, tourism, commercial and other such institutions, with increasing urbanization and the growing population in 

the cities has resulted in the growth of a solid waste as well. And hence it becomes prerequisite to change the traditional 

collection and disposal system of Indian cities. And these changes in the waste management aspects are brought up in 

multiple ways, such as the waste of biodegradable in nature, collected from markets, institutions, hotels, etc., can be 

treated though number of modern ways such as composting, bio-methanation, and other such facilities, which not only 

will help to treat this waste efficiently but will also help to prepare organic manure and associated byproducts. The 

waste dry in nature can be treated through MRF, RDF, etc., which will result in more recycling of the same product and 

generation of fuels, which will help to decrease the dependency on the traditional fossil fuels. The waste of construction 

and demolition in nature should be treated separately and processed accordingly. The huge amount of legacy waste, 

which have been accumulated since past due to traditional dumping practices, are now being treated by practices such 

as remediation, biomining, etc. This will help to reclaim more and more amount of land from these sites, and which can 

be used to convert into green belts, which will on the one hand protect the environment and also on the other hand will 

help to protect the health of its citizens or can also be used to establish waste processing plants as in case of Kota city 

where out of 9.8 hectares of reclaimed land 5 hectares of land is utilised for establishment of RDF and composting 

plant.  

 

IV. FINDINGS AND DISCUSSIONS 

 

Finding 1: Transition of India from collection to processing of waste: The whole chain of solid waste management 

depends on a reliable collection system of solid waste management, and hence, as per the Ministry of Housing and 

Urban Affairs of Government of India, as of May 2026, 97% of wards have been equipped with the facility of door-to-

door collection system, while the waste processing rate has also been increased from 16% in 2014 to 81% in 2026. As 

per Kota city, as per Kota Municipal Corporation, 99 wards out of total 100 wards are now equipped with the facility of 

door-to-door collection system. 

 

Finding 2: Segregation of waste at source: Waste segregation is the foundation stone in the whole chain of solid waste 

management system, as a good segregation rate will only determine the further stage processing of waste management. 

Poor segregation rate in other Indian cities and Kota results in difficulty in operations such as recycling, RDF, 

composting  etc. And hence, in recent years, Government of India through missions such as Swachh Bharat Mission 

and the Waste Management Rules have emphasized on segregation of waste at source only. And hence, as per the 

recent Solid Waste Management Rules 2026, made 4-way stream segregation of waste into wet waste, dry waste, waste 

of special care in nature and sanitary waste mandatory.  
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Finding 3: Treatment of organic waste: In the traditional system organic waste or the biodegradable waste, is just 

landfilled or dumped, which used to produce various amount of environmental issues such as odour, leachate, foul 

gases, etc., and also affect the health of citizens in the nearby areas. In recent years, Government of India has focused 

on composting as a treatment method for treating organic waste. In Kota also, the organic waste treatment plant or 

composting plant has been established at Nanta and at Awali trenching ground. This will not just only help to treat 

organic waste, but also will help to produce organic manure, which will be used in agriculture and other associated 

industries. 

 

Finding 4: Material recovery facilities and RDF plants treatment of dry waste: Earlier, the dry waste such as paper, 

glass, metal, plastic, etc. are dumped at the landfill sites only. But in recent years, MRF and RDF are increasingly used 

by the efforts of Indian government through various missions and rules regulations. Recycling does not only help to 

reduce the demand for the virgin materials, but also create new opportunities for employment and hence support the 

objective of Viksit Bharat. While the RDF plant, on the one hand, helps to divert the combustible portion of municipal 

solid waste and generate fuels, which help to reduce the dependency of government on the traditional fossil fuels, and 

hence in this way it supports the concept of Viksit Bharat. In Kota city also an RDF plant has been established at Nanta 

and Awali trenching ground.  

 

       
 

     Figure 3 Traditional dumping method of solid waste.            Figure 4 Establishment of RDF and Composting plant   

                                                                                                        to treat waste . 
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Figure 5 Remediated land at Nanta site of Kota city. 

 

Finding 5: Treatment of legacy waste: Decades of disposal of waste have created huge mounds of waste at the 

traditional dump sites, which affect the nearby environment and the citizens' health badly through odour, leachate, 

insects, air pollution, surface water pollution, groundwater pollution, etc. The Government of India through Smart City 

Mission, Swachh Bharat Mission, and by different rules and regulations have worked upon on recent years. As per the 

government report, 1138 dump sites across 1048 cities in 29 states of India had been remediated fully, with 877 lakh 

metric tons of legacy waste has been cleared. All this resulted in reclamation of 766-acre of land. Also, another official 

Swachh Bharat Mission Urban report states that 65% remediation of 26 crore metric tons of waste across 22482 dump 

sites have been done. All these figures help to indicate that remediation in recent years has helped in the urban land 

recovery and restoration of environment. 

 

Policy Recommendations: 

➢ Make 4-stream waste segregation compulsory at sources such as households, institutions, commercial and 

industrial establishments, etc., which will be supported by separate collection system for them accordingly. 

➢ A unified digital dashboard should be established for vehicle, weight bridge, ward-level segregation, input and 

output of waste and final disposal data related to the waste.  

➢ For the bulk waste generators, waste processing should be, as far as possible, be done at source only.  

➢ For the recovered dry materials, assured market linkages should be established to strengthen MRF capacity. 

➢ RDF should only be used for the high calorific residual waste and should be done only after recycling and other 

biological recovery of material separately.  

➢ For the huge amount of legacy waste accumulated due to traditional waste dumping method in Indian cities since 

years, it is important to accelerate biomining and bioremediation and post-remediation monitoring. 

➢ To integrate informal waste management workers into formal system with training, livelihood protection and 

safety-related equipments.  

➢ Performance indicators should be used based on waste prevention, segregation of waste at source, material 

recovery from waste, landfill diversion of waste, etc.  

➢ It is important to strengthen participation of citizens through methods such as feedback at ward level, programs at 

institutional and school levels, different type of incentives, and enforcements or fine, etc.  

➢ It is important to link municipal waste management system with the circular economy framework covering aspects 

such as plastic waste, construction and demolition waste, e-waste, etc. 
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➢ As today's world runs by smart technology, and hence it is important to use this smart technology, such as GPS 

system, into waste management framework right from waste collection & transportation to the final disposal of 

waste.  

➢ It is important to establish more secondary storage facilities for the waste to facilitate further treatment of waste 

based on its nature, such as composting for wet waste, recycling, RDF, etc., for dry waste, special care treatment 

for waste of special care in nature and sanitary waste. And it is important that these transfer stations are not located 

far from the city on the one hand and from the final disposal site of waste on the other. 

 

V. CONCLUSION 

 

The transition of the traditional waste management practices, which includes just the collection of waste and disposing 

it at the outskirts of the city, to the new sustainable waste management practices in which waste is treated as a resource 

and not mere just as a waste, and the further arrival of new concepts such as circular economy concept, the concept of 

extended producer responsibility, etc., represent a fundamental change in the waste management practices in Indian 

cities. In the emerging system of waste management, waste is treated and worked upon at various stages, right from its 

reduction at the point of generation to the various segregation practices, the collection of waste into different colour 

containers of a vehicle, to the transportation of waste to the secondary transportation stations, and then treating and 

processing waste of different nature accordingly, such as wet waste is treated by composting method mainly, whereas 

dry waste is treated after recycling and RDF plant, etc. Also, as per the new system, there exists separate treatment 

methods for the sanitary and special type of waste, construction and demolition type of waste, plastic waste, etc. 

Missions such as Swachh Bharat Mission has helped to lay the foundation to the concept of garbage-free cities, which 

provide the framework into the various aspects of solid waste management. Also, Waste Management Rules of 2016 

and Waste Management Rules of 2026 further provided a strong regulatory framework regarding waste management 

aspects such as GPS tracking, scientific disposal, bulk waste generator responsibility, four-stream segregation of waste, 

etc. As per the official indicators, there have been a substantial progress in the processing of waste, collection of waste, 

while few aspects such as segregation of waste, remediation of legacy waste at dump sites, the issue of leachate, etc. 

further demonstrate that the transition is still underway and has not been achieved completely. The lesson from this 

transition is that the infrastructure for the waste management, such as composting plant, RDF plant, MRF plant, etc., 

just alone cannot create a circular economy. The practices related to the segregation, separate collection, behavioural 

aspects of citizens, demand of the market for the waste recovery materials, accountability  digitally, responsibility of 

waste producers and manufacturers, and more than everything else, the participation of citizens, must operate as one 

integrated system for the successful waste management system, and hence for the Viksit Bharat, sustainable solid waste 

management is not just an environmental activity, but it is also part of economic transformation, as new technologies 

have enabled waste conversion into compost, biogas, dry waste, which have resulted into reduced dependence on fossil 

fuels and brought out more reliable options in the field of energy. Also, the processing of dry waste resulted into more 

recyclable projects and generation of energy. The treatment of legacy waste resulted into more reclaimed land, as done 

at Nanta site of Kota, Rajasthan, and other associated benefits. The treatment of waste also resulted in reduced 

environmental pollution of soil, air pollution, groundwater pollution, to the environment, and also helped the citizens at 

the nearby regions of dump sites to be protected from odour , contaminated water, diseases etc all This have just not 

improved the quality of environment, but also helped in improving the health of the citizens living in nearby area and 

created security of resources, and  created employment opportunities, which have worked sustainably for the Viksit 

Bharat. At last I can say that the pathway towards the sustainable and more circular cities in India does not lie in the 

traditional waste disposal practices, but to the modern waste recovery practices. 
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