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Abstract 

A study on E-waste management system in India  

 

Kajalben Patel  

 

 
One of the fastest growing waste streams in world is E-waste. This is due 

to increased consumption by both business and domestic users. Both 
developing and under developing countries are struggling with e-waste. This 
study only concentrates on understanding the e-waste system in India. India 

is one of the fastest growing economies in the world. This is due to rapid 
technological advancements, demand from the IT sector, and high 
consumption of electronic and electrical equipment’s. 

 
India’s e-waste is majorly management by two sectors which are formal and 
informal sectors. In 2016, a new rule called Extended Producer 
Responsibility (EPR) was introduced, which was initially imposed on both 

sectors. The informal sector in India primarily dominates waste disposal 
and is not highly regulated. Due to its disorganized nature, EPR does not 
perform well in this sector. 

 
Therefore, this study focuses on analyzing the current e-waste sectors in 
India by comparing them and evaluating their impacts. The impact of EPR 

on the informal sector is analyzed, and its reasons for failure are discussed. 
An investigation was conducted into how integration between the two 
sectors could be strengthened under the EPR. For this, a qualitative method 

is used where data is collected through interviews and through various 
publications. The data obtained is then coded and a thematic analysis is 
carried out. 

 
According to the findings, there is a limited impact of EPR on the informal 
sector in India. There is a long way to go to have a successful EPR 

implementation. The limited impact of this regulation is the likely challenges 
that India faces with regard to e-waste management. To overcome these 
challenges, integration between the two sectors is needed. But for this, the 

informal sector that dominates the e-waste market needs to be 
acknowledged. Modern techniques and technologies need to be adopted 
and practiced. Adequate frameworks and schemes should be developed 
taking these two sectors into account. Furthermore, social and economic 

issues need to be identified and addressed to have an adequate e-waste 
management system in India. 
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Popular Science Summary  

___________________________________________________________________________ 

Innovation and technological improvements have increased using digital and electrical types of 

equipment in our everyday existence. Electronic gadgets like cellular Smartphones, laptops, TV, 

microwave, and lots of others have made our lives less difficult and simpler. These devices comprise 

poisonous materials and substances which want to be disposed of competently. That is very essential 

with a view to shielding the human race and additionally preserving ecological balance. For that 

reason, proper e-waste manipulation gadgets might be very vital. 

 

Considering e-waste to be such a critical issue in recent times. These thesis objectives are to make a 

contribution to a few analyses and findings on this place. India is one of the quickest developing 

countries international; one can also see India has one of the fastest e-waste consuming international 

locations in international. Prolonged manufacturer responsibility (EPR) was introduced with the 

useful resource of the Indian government which made manufacturers accountable for the secure 

disposal of digital objects. This rule has become drafted with the resource of simplest maintaining the 

formal sector in mind and modified into enforced on every sector. Formal and casual are sectors that 

govern India’s e-waste manage, wherein formal is rather regulated at the same time as the informal 

place is unorganized and unlawful. It’s far the informal quarter that dominates the e-waste in India.    

 

The present look makes strives to research India’s e-waste control device and to understand the 

influences of the EPR rule within e-waste sectors. Together with this, have a look at moreover 

evaluate the want of integrating every formal and informal location underneath EPR. There are 

numerous investigations made on India’s e-waste management system but a have an observer of this 

topic remains been abnormal and regionally centered, and not yet empowered to get an entire 

understanding. Consequently, this looks at dreams to cowl up subjects of EPR rule and integration of 

e-waste sectors beneath EPR rule. 
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1. INTRODUCTION 

The introduction consists of a background of the thesis along with problematization. In this section, 

the background and the main purpose of the study will be introduced, followed by defining the 

research questions. The introduction also consists of limitations of this study and a brief structure of 

the thesis.   

 

1.1 Background 

For the past few years, the electronics industry has brought a revolution because of its massive use in 

our day-to-day life.  After the use of these electronic products, they are discarded or reused. They now 

come under the category of Electronic Waste (E-waste). Managing E-waste is more complex and 

challenging compared to other traditional waste. E-waste mostly comes from electronic devices and 

household appliances. Unlike other waste, such as plastic waste, chemical waste and E-waste have 

impacts on the environment and human health, if not properly managed. There is an urgent need for 

its proper disposal. Today E-waste is also a business opportunity because of the content of valuable 

materials in them. It includes valuable metals such as gold, copper, aluminum, iron, etc. (Widmer, et 

al., 2005). As a result, recycling and reusing this waste is crucial not only from the waste management 

point of view but also for reusing these valuable metals.     

 

India being a developing country is one of the fastest-growing economies in the world. Due to the 

growth of Indian IT sectors, the use of electronic products has increased rapidly. Also, technological 

advancements have shortened the life cycle of these electronic products. Thus it can be said that the 

electronic waste stream is one of the fastest-growing waste streams in India.  According to Toxic Link 

(2004), there is no large-scale organized e-waste management in India. The unorganized sector 

dominates and manages 95% of e-waste in India (Link, 2004). Also, the volume of e-waste generated 

is high in India with ineffective legislation, the involvement of child labor, lack of proper 

infrastructure, poor awareness, and the reluctance of authorities involved (Sinha, 2014)  (Lundgren, 

2012). If there is no proper treatment of e-waste in India, these problems will get more serious in the 

coming years. The informal sector manages around 95% of India’s e-waste and is highly unregulated. 

The formal sector on the other hand uses advanced processes and technologies and follows a 

regulated framework. Although the informal sector manages to keep tons of toxic waste out of the 

landfill but with has environmental and health risks.  
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A law was introduced in 2011 which was majorly implemented to improve the informal sector in 

India. According to the 2011 law, all manufacturers and importers need to create a plan to manage 

their e-waste. Prior there were no e-waste collection centers but importers and producers now had to 

establish centers. Basically, this rule had specific tasks and responsibilities given to all parties 

involved in this management process. This rule was introduced with the aim of regulating the 

informal sector. These rules eventually failed and a new law came into existence in the year 2016. 

The new rule, Extended Producer Responsibility (EPR) was introduced which made manufacturers 

responsible for the safe disposal of electronic goods. Integrating the informal sector into the formal e-

waste management system would not only enhance the collection and recyclable recovery rates but 

also reduce overall e-waste management costs (Toxics Link, 2004). 

 

The current e-waste management practices in India have many challenges such as “the difficulty in 

inventories ineffective regulations, pathetic and unsafe conditions of informal recycling, poor 

awareness of consumers and awareness on the part of the Stakeholders to address these issues” 

(Widmer, et al., 2005). All these issues arise due to no proper regulated strategies in the informal 

sectors. Thus, it is important to improve the informal sector by using the current EPR law. As the EPR 

law is already active it is important to evaluate its impact in the informal sector and to investigate how 

the connection between both sectors of e-waste management in India can be improved under EPR. 

1.2 Problematization 

India is a developing country and a massive producer of e-waste. There are two sectors in India that 

handle e-waste which are the formal and the informal sector. The informal sector that dominates e-

waste management in India is highly unregulated. The new rule of ERP is used in both sectors. After 

going through various literature and study, the research gap found is to analyze the impact of EPR 

operation on the informal sector and to understand how the integration between both sectors would 

strengthen EPR. Thus, this study will majorly focus on analyzing the current e-waste informal sector 

in India; comparing it with previous times, and evaluating its impacts. This study will also investigate 

how the integration between the formal and informal sectors of e-waste management in India could be 

strengthened under EPR. 
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1.3 Research Question 

1.  What are the impacts of the Extended Producer Responsibility (EPR) policy on the informal sector 

in India? 

2.  How can the connection between the formal and informal sectors of e-waste management be 

strengthened under EPR? 

 

For answering this research question, a qualitative method is adopted. Implementation of a qualitative 

method is implemented to understand the scenario of e-waste perspective in India. It can be stated that 

the adoption of policy methods has helped to ensure the exact understanding of the issues that are 

faced by the implementation of integrating and EPR of formal and informal states in India. It can be 

stated that there is an implementation of the deductive research approach that has helped to enhance 

the research appropriately (Afrozet al. 2020). The establishment of the theory that is based on e-waste 

management that is required to be implemented to answer the research question is analyzed by the 

qualitative method. Also, the above-developed research questions are based on the existing theory. 

 

Data collection is done through semi-structured interviews, by reviewing various kinds of literature 

and scientific reports. By conducting a semi-structured interview the perception and viewpoint of 

professionals within the e-waste management sector of India would be obtained. Thematic analyses 

will be used to identify, uncover and analyze patterns and to generate themes. The obtained themes 

will be then analyzed to answer the research question.   

1.4 Delimitation 

The outbreak of COVID19 gave a limitation on time and resources. Also, the major focus of this 

study will be in only on understanding the e-waste management systems in India. This would make 

the study limited only to a particular region. During the interview, the names of the interviewee will 

not be revealed so as to make the interviewee comfortable and avoid biasing. The language would be 

an issue during the interviews, as not all respondents would speak English; few would prefer to 

communicate in their local language. This would make the communication difficult which would lead 

to some biasing in the study. 
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1.5 Structure of thesis 

The thesis will proceed with an introduction section that includes background, problematization and 

the developed research questions. Next is the literature section that will define the prevailing theories 

and concepts.  Section 3 is the methodology that will give an overview of the methods chosen. 

Section 4 will demonstrate the empirical data analysis and how the analysis will be conducted for the 

obtained results. The section answers the developed research questions and would give suggestions.  

In the final section, the conclusion and future scope of the study will be defined. 
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2. LITERATURE REVIEW 

This part of the study aims to understand electronic waste in general, compositions of e-waste, 

sources of e-waste, e-waste management in India, impacts of e-waste, issues related to e-waste, EPR, 

formal and informal sectors and measures essential for controlling e-waste in India. The evaluation 

of this literature provides a summary, classification, comparison, and evaluation of previous research 

and studies in the relevant field.

 

2.1 Electronic Waste 

E-waste which is also called e-scrap is currently the largest growing waste stream which comprises 

discarded electrical or electronic devices and is the waste generated from various used household 

appliances. These gadgets are now not fit for their original use and are intended for recycling or 

disposal. Electronic devices such as mobile phones, laptops, computers, etc. can be included in e-

waste. Small household appliances like toasters, iron, heaters, etc., and large household appliances 

like washing machines, air conditioners, etc. are a few products that come under e-waste.  

 

Today with the rapid increase in the use of technology and innovation, there is also an increase in the 

manufacturing and usage of these electronic products. Because of having large consumption, there is 

an issue of its disposal. McAllister (2013) in her study claims that “Around 40 million metric tons of 

electronic waste (e-waste) are produced globally each year, and about 13 percent of that weight is 

recycled mostly in developing countries” (McAllister, 2013).  It is hazardous, complex, and expensive 

to treat e-waste in an environmentally sound manner, and there is a general lack of legislation or 

enforcement surrounding it. These products are made of toxic and harmful substances which cause 

harm to the environment and to human health. So it’s important to have safe and proper disposal of 

these electronic items.      

 

E-waste is not only an issue but also a great business opportunity because this e-waste not only 

consists of harmful and toxic substances but also several valuable materials and metals. According to 

Wildmer (2005) metals such as gold, iron, copper, etc. are found in many electronic products, which 

around 60% and other toxic pollutants are 2.70% (Widmera, et al., 2005). Recovery of these metals 

will reduce the demand for mining heavy metals and will reduce the greenhouse gas emissions from 

manufacturing virgin materials (Cifani, 2017). Hence e-waste management is an important aspect not 

only from an environmental point of view but also for obtaining these valuable materials. Both 

developed and underdeveloped countries face problems with e-waste management. 
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These issues related to e-waste have become an urgent and long-term concern as it’s an unregulated 

process that would lead to major damage to the environment and human health (McAllister, 2013). 

Thus managing e-waste has become a need for both economic growth and enhancing the quality of 

life. 

 

2.2 E-Waste in India 

Electronic waste is the largest growing waste stream in India. Before 2011, there was no separate e-

waste collection in India. There is no definite data that defines the quantity of waste generated in 

India (Agnihotri, 2011). There are estimations based on independent studies. As per the CII report, the 

total e-waste generated by obsolete electronic products in India until 2005 has been estimated to be 1, 

46,000 tons per year (CII, 2006). Manish and Chakraborty (2019) in their study claim that around 7.2 

MT of waste is generated from industries, 1.5 MT of plastic waste, 1.7 MT of medical waste, 48 MT 

of municipal waste, and approximately 4 lakh tones of e-waste are generated in India every year 

(Manish & Chakraborty, 2019).  

 

As per Manish and Chakraborty (2019) since 2005, there are around ten states that contribute to 70% 

of the total e-waste generated in the country. The ten largest e-waste generating states are 

Maharashtra, Tamil Nadu, Andhra Pradesh, Uttar Pradesh, West Bengal, Delhi, Karnataka, Gujarat, 

Madhya Pradesh, and Punjab (Manish & Chakraborty, 2019).  

 

Developing countries like India not only produce e-waste from their internal consumers but also from 

various other developed countries. According to McAllister (2013) around 70% of e-waste managed 

in India is from other developed countries. UNEP had also estimated that e-waste between 2007 and 

2020 would be doubled (McAllister, 2013). Making this true since 2018, India has produced around 2 

million tons of e-waste annually (Manish & Chakraborty, 2019). In India, the whole e-waste 

management process is divided into various stages which include collection, transportation, 

separation, processing, and recycling. All these stages are majorly governed by the networked but 

unregulated informal sector. Because of this, the value that could be potentially recovered is not 

obtained. This process involves processes such as acid-leaching and open incineration. These 

informal channels have connections with the used product dealers, repair shops, e-commerce portal 

vendors who collect these discarded electronic parts and components for reusing these parts (Manish 

& Chakraborty, 2019). 
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2.3 Sources and Composition of E-waste in India 

In India, E-waste generation comes from multiple sources such as institutional sectors, manufacturing, 

household, government, and commercial sectors.  As per Chatterjee here government and private 

sector account for 70% whereas the household is 15% and another contribution is from manufacturers 

(Chatterjee, n.d.).  Authors Manish & Chakraborty (2019) claim in their study that computers and 

their components contribute to 70% of their E-waste. Followed by mobile phones at 12%, electrical 

equipment at 8%, medical equipment at 7%, and household e-waste remaining (Manish & 

Chakraborty, 2019). 

 

E-waste compositions are diverse and can be classified into hazardous and non-hazardous 

compositions. It consists of iron, plastics, wood, glass, PCBs, and other metals. Chatterjee claims that 

“Iron and steel constitute about 50% of the waste, followed by plastics (21%), non-ferrous metals 

(13%) and other constituents” (Chatterjee, n.d.). All these compositions are valuable as they can be 

reused and they come under non-hazardous compositions. E-waste also consists of compositions like 

lead, arsenic, mercury, and other toxic metals that are flammable and hazardous. It is important to 

follow regulatory measures and safety standards when treating these hazardous components.  

2.4 E-waste recycling practices in India 

E-waste especially consists of motherboards, pc video show units, cellular phones and chargers, 

television, headphones, fridge, air conditioner, and so forth. In step with the worldwide e-waste reveal 

2017, it may be said that there may be a technology of two million plenty of e-waste that may be said 

as the fifth rank inside the entire globe that has produced e-waste after America, Japan, China, and 

Germany. The quantity of e-waste that is handled with the aid of way of India is at best zero.036 MT 

(Bhat and Patil, 2021). It is able to be said that 90 in step with cent of the e-waste in India is recycled 

in the form of informal vicinity that may be stated crudely. Inside the international financial machine, 

it is able to be stated that the Western circulate has reached about 48. Five in 2018 and it is able to be 

expected that it'll double the amount if the scenario stays the same as in keeping with the file in 

2019(Chaudhary and Vrat, 2018). 
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                      Figure 1: Evolution of e-waste in India (Source: Shailendra et al. 2021) 

Management of law with concern to e-waste has been placed in India from 2011 that have mandatory 

authorization for dismantlers and recycling to collect the e-waste. According to the e-waste 

management rules it can be stated that approximately twenty-one products are included in this rule 

that is required to be enlisted in the e-waste category (Condemi and Schettini, 2019). E-waste can be 

considered as an enhancement of the compound annual growth rate which is approximately 30% in 

India. ASSOCHAM is considered an Apex Trade organization of India that mainly estimates the 

generation of e-waste that was approximately 1.8 MT per annum since 2016 and it will be enhanced 

to 5.2 MT per annum in 2020 (Chinmereet al. 2019). 

 Initiatives for Awareness of building e-waste management 

According to the "Ministry of Electronics and Information Technology or MeitY," it can be stated 

that initiatives that are taken against E-waste in India can be considered under the awareness program 

under digital India. There is a requirement of understanding the association of industries' hazardous 

awareness towards E-waste for the public about the hazard that may occur without recycling the E-

waste (Condemi and Schettini, 2019). In India, different awareness programs and campaigns are 

being held to educate the people to understand the alternate method that may be implemented to 

dispose of their e-waste.  

It can be stated that the program dresses out on adopting the environmentally friendly recycling 

practices that are available against E-waste. Different adoptions can be observed with the help of 

recycling that is available globally for the e-waste which also helps to generate jobs as well as 

enhance the prospects of local businesses (Devi et al. 2019). It is required to understand that there 

should be enhancement of the campaigns that would help the public to understand the hazards that 
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may affect the environment and health at the same time. Enhancing their knowledge of the effects of 

e-waste that is also affecting children can help the public to understand its exact danger level 

(Fayustov, 2020). 

 Development of Technologies for e-waste recycling 

Affordable technologies are available in the market for the recycling of valuable plastics and 

materials to make them environmentally friendly. Including exclusive Technologies to recycle the 

PCB that is 1000 kg per day that is required to be processed under acceptable norms of the 

environment. Buy continuous enhancement of the process of suitable e-waste processing that will 

help to create an Eco- Park in India (Fayustov, 2020). E-waste contains approximately 25% of the 

plastic that can also be considered as a conversion and novel recovery of e-waste plastic that is 

implemented in value-added products is also successful in India.  

It can be stated that there is a requirement for high-grade materials to be implemented in electrical 

utensils by implementing Silver, Gold, Copper, and Platinum. E-waste management there should be 

an implementation in an appropriate condition that there will be resale options for the electronics in 

case of any issue of waste materials implementation. There is an implementation of high potential 

augmenting for recycling e-waste in India (Devi et al. 2018). Some important forward movements are 

taken by India to enhance e-waste reduction including awareness campaigns, human capital, skill 

development, and introduction to technology for managing e-waste. 

 Regulations 

It is important to understand that different regulations are present in India to control pollution and that 

it is implemented to ensure that there is proper management of e-waste in the country. E-waste 

handling and management rules of 2011 mainly state that there should be proper importers and 

manufacturers of electronic goods that would manage electronic waste appropriately (Fayustov, 

2020). Importance and producers were required to produce appropriate collection centers for E-waste 

that will help to another is the amount of us that is delivered from the organization. E-waste 

management rules of 2016 have stated that the duties of the parties are required to enact 

appropriately by maintaining the regulations that are based on the production of e-waste (Devi et al. 

2019).  

It also states that there should be a general definition that should be cleared for the e-waste and 

maintained appropriately. There is a requirement of understanding the electronic and electrical 

equipment that is required for the customers that will help to reject from the manufacturing industries 
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to maintain environmental sustainability (Gupta et al. 2018). E-waste management rule amended in 

2018 certain aspects is amended in this rule that has focused on the collection of e-waste targets with 

approximately 10% from 2017 to 2018. From 2018 to 2019 there will be approximately 20% and 30% 

in 2019-2020 and so on (George et al. 2019). This amended rule was required to randomly select the 

equipment for the test of e-waste that has to be reduced in the manufacturing industries. 

2.5 Impacts of E-waste 

Various impacts can be seen due to no proper management of electronic waste on the environment 

and human health. As per McAllister (2013) “Informal recycling markets in China, India, Pakistan, 

Vietnam, and the Philippines handle anywhere from 50 percent to 80 percent of this e-waste, often 

shredding, burning, and dismantling the products in their backyards” (McAllister, 2013). This has a 

great impact on the environment and human health.   

 

As discussed previously, the majority of recyclers in India are from informal sectors which have no 

regulated processes. An example of this is exposure to toxic metals such as lead and mercury. These 

metals are burned in the open air to obtain gold. Sepúlveda (2019) argues that “Combustion from 

burning of this e-waste creates fine 12 particulates matter, which is linked to pulmonary and 

cardiovascular diseases” (Sepúlveda, et al., 2010). E-waste consists of heavy metals, POPs, and flame 

substances. E-waste has three main groups of substances, they are original constituents of equipment 

which include lead and mercury, substances like cyanide are added during recovery processes of 

valuable metals, and a few substances are formed by recycling processes such as dioxins. There is an 

urgent need for proper handling of these toxic substances leakage due to dumping activities. 

Dismantling leads to particulate matter, wastewater, burning of mercury lead to harmful fumes and air 

pollution (Sepúlveda, et al., 2010). Now the workers working in these places and the local people are 

exposed to hazardous diseases (Agnihotri, 2011).   

 

In India complex processes are used which include recycling processes where manual disassembling 

and acid attractions from metals are done. Here workers are exposed to harmful substances which 

effects their health such as “high incidences of birth defects, infant mortality, tuberculosis, blood 

diseases, anomalies in the immune system, malfunctioning of the kidneys and respiratory system, 

lung cancer, underdevelopment of the brain in children and damage to the nervous and blood 

systems” (Agnihotri, 2011) (Prakash & Manhart, 2010). 

 

Landfilling of e wastes can lead to the leaching of lead into the groundwater. Trick (2002) claims that 

“The cadmium from one mobile phone battery is enough to pollute 600 m3 of water” (Trick, 2002). 
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This cadmium then leaks into the surrounding soil. If not managed carefully, they pose a significant 

risk to humans and the environment.     

2.6 EPR 

The extended producer responsibility (EPR) was formally given by the Swedish Ministry of the 

Environment and Natural Resources which was defined as “EPR is an environmental protection 

strategy to reach an environmental objective of a decreased total environmental impact from a 

product, by making the manufacturer of the product responsible for the entire life cycle of the product 

and especially for the take-back, recycling and final disposal of the product” (Lindhqvist, 1992). 

 

EPR was later introduced in other European countries mainly in Germany, Netherlands, Switzerland, 

Austria, etc. To improve the management of end-of-life products. Later many developing countries 

like India also tried adopting this new policy. Many countries have successfully adopted this whereas 

few are still struggling to manage EPR. EPR policy puts responsibilities on the producer’s shoulders 

by making them accountable for the safe disposal of the products they produce. This policy makes 

manufacturers responsible for the take-back, recycling, and disposal of the products that consumers 

have used. EPR mandates the manufacturers to redesign products by considering environmental 

impacts, to incorporate the cost of the waste into the price of their products. This helps to enhance the 

product’s reusability and recyclability. EPR covers products such as tires, electronics, electrical items, 

batteries, oil products, glass, paper, plastic, aluminum, etc (PECB, 2020).  

 

Indian producer/ Importer of product needs to have an EPR certificate. This EPR certification and 

authorization is by the Central Pollution Control Board (CPCB) under MoEFCC, Government of 

India. All the manufacturers must provide documentary evidence of an E-waste management program 

and arrangement with the recycling agency (CredQue, 2019). After the certification, the producer is 

allowed to implement EPR by setting up collection centers or through a take-back system.   

2.7 EPR in India 

Extended Producer Responsibility was introduced by the Indian government to facilitate a reverse 

collection mechanism and recycling of end-of-life. Its major aim is to circle it back into the system to 

recover resources embedded in the system. This law enforces responsibilities on the government, 

manufacturers, producers, and consumers. These responsibilities are discussed below. 
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2.7.1 Government's Responsibility 

The EPR rule in India has handed over the responsibility to the state government for monitoring the 

manufacturers, producers, and recyclers to ensure that standards are followed and also those they 

meet the targets of collection of e-waste (Anon., 2018). The state government also needs to ensure 

proper allocation of industrial space for having proper e-waste practices such as dismantling and 

recycling (Sharma, n.d.). 

2.7.2 Manufacturer's Responsibility 

Manufacturers will have the responsibility to collect e-waste generated during the manufacturing of 

any electrical and electronic equipment and channel it for recycling or disposal. They have to ensure 

that there is no damage caused to the environment during the collection and transportation of e-waste. 

It’s their responsibility to maintain records of the e-waste generated, handled, and disposed of, these 

records must be presented to the State Pollution Control Board (Sharrma, n.d.). 

2.7.3 Producer's Responsibility 

The producers are responsible for the collection and channelization of e-waste generated from the 

‘end-of-life’ of their products or ‘end-of-life’ products with the same electrical and electronic 

products. The channelization of e-waste includes practices such as the collection of e-waste from the 

service centers and transporting them to authorized dismantlers or recyclers (Sharrma, n.d.). 

2.7.4 Consumer's Responsibility 

Further, the law also places responsibility on the consumers to protect the environment against the 

harm caused by the devices upon their end-of-life under the take-back scheme. Consumers are 

responsible for the proper segregation and disposal of e-waste (Sharrma, n.d.).  

2.8 Impact of EPR in the informal sector of India 

The success of formal EPR inversely depends on the size of the informal sector. This is because the 

informal sector covers 95% of e-waste operations in India. Gupt and Sahay (2015) state the positive 

side of the implementation of EPR, as per their analysis, is that within the first three years of EPR, it 

has seen that there has been a considerable rise in the number of registered e-waste processing units. 

In the year 2010, there were 23 registered processing units to around 145 in the year 2015. After the 

implementation of EPR, many major producers have been connecting with registered and unregistered 

recycling units. Thus, shifting towards disposing of their waste through normal channels (Gupt& 

Sahay, 2015). This is one such improvement seen due to the implementation of EPR. But authors state 

that still several problems remain here. As per their study despite the increase in the number of 
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registered units. Many of these units still are not receiving the right amount of e-waste indicating that 

a significant amount of e-waste is diverted towards informal channels. As per the author as producers 

fail to give monetary benefits.  The practice of disposal to the informal sector continues. Authors also 

claim that lack of awareness among consumers could be a reason for the failure of EPR in India due 

to the informal sector (Gupt&Sahay, 2015).  

 

Other issues seen in EPR implementation in India are that the modalities proposed are not in line with 

the accepted principles on which successful EPR systems across the world are based. EPR in India 

lacks government and public support. EPR fails to provide a vision of how the regulation can meet its 

objective.  The biggest issue in managing EPR is the informal sector which is highly unregulated.  

 

Infrastructure capacity for large e-waste management in India under EPR policy is quite limited. 

According to Gaikwad (2019), there are around “178 government-approved e-waste recycling centers 

in the country, with a combined capacity of around 400,000 metric tons per year” (Gaikwad, 2019). 

The supply chain is poor between the existing centers and the informal e-waste producers. Only e-

waste associated with the formal sector has a better supply chain. Thus, there is limited infrastructure 

in India for managing e-waste (Gaikwad, 2019).  

 

In the overall integrity of the concept, EPR is not fully implemented because the informal sector 

recycling and collection is rampant and unregulated. EPR in India has seen improvements but not as 

expected. Rama Mohana R. Turaga (2019) in his study claims that India’s e-waste regulation of EPR 

came into effect in 2012 with further amendments in 2016.  According to his study, these seven years 

of implementation had a limited impact on the e-waste management system in India (Rama Mohana 

R. Turaga, 2019). Thus, EPR in India has seen improvements but not as expected. 

2.9 Challenges in managing EPR in India 

Management of E-waste in India is a big challenge even after having the introduction of EPR because 

of many issues and problems occurring in this field. Even after the introduction of EPR, there is still a 

challenge to the E-waste economy in the unorganized/ informal sector.  

 

The unorganized or the informal sector usually consists of small and informal businesses that are not 

governed or which do not follow any health and environmental regulations. As this process is 

unregulated there arise problems like leaching of toxic substances, poor working conditions of 

workers, pollutants, and child labor. Challenge is also seen to maintain the health of the workers as 
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they are exposed to hazardous working conditions. As per Agnihotri (2011) “The unorganized or the 

informal sector mainly consists of the urban slums of the metros and mini-metros, where recycling 

operations are carried out by the unskilled employees using the most rudimentary methods to reduce 

cost” (Agnihotri, 2011).  

 

The issue of EPR is that it only concentrates on formal sectors and fails to integrate informal 

recyclers. To overcome this informal recyclers need to be included in the long-term e-waste 

management policies of EPR. As per the author “EPR legislation successfully covers the role of 

formal recyclers but lacks provide a detailed definite framework on how consumers should go about 

disposing of e-waste” (ABCNews, 2011).  

 

As per Gupt and Sahay (2015), the informal sector in India has an issue of an unknown producer 

wherein due to no proper regulated method of disposal and collection of e-waste, it becomes difficult 

to trace the producers and functioning of an illegal and unregulated market.  In addition to this, a large 

amount of illegal e-waste is imported into India. Due to these illegal activities in the informal sector, 

it is difficult to find producers and follow the EPR legislation. It becomes difficult to address illegal 

transboundary movements. The formal facilities fail to compete with the informal sector as they 

receive e-waste much less and are below the capacity to recycle. Authors claim that such challenges 

and issues of EPR are due to informal sector doubts about the success of EPR based rules in India 

(Gupt& Sahay, 2015). Thus this is the biggest challenge faced in India which needs to be overcome. 

2.10 Solution to issues of EPR management 

A country like India has the world’s 2nd largest population and comes in 4th position for largest e-

waste consumers and management. Authors Manish and Chakraborty (2019) suggest it is necessary to 

first recognize local and regional contexts and the social implications of EPR management issues to 

have a solution (Manish & Chakraborty, 2019). Thus discussed below are the solutions to overcome 

these e-waste management issues. 

2.10.1 General Solutions 

Effective regulation and provision of incentives must be adopted. This will enable workers to use 

legal means to manage e-waste and for central collection. Also, the working conditions of workers in 

these areas must be made safe and standardized. According to the authors along with technical 

solutions, there must also be multidisciplinary solutions as social inequities inherent in the e-waste 

business and there must be a transparent recycling system (Manish & Chakraborty, 2019). 
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2.10.2 Formalization of the informal e-waste recycling sector 

Manish and Chakraborty (2019) suggest solutions like the integration of informal sectors into a 

transparent system for proper e-waste management in India. One such example given by them is 

about an organization called GIZ that had developed a business model and guidelines that educate 

informal sectors through proper guidelines. These business models promote a city-wide collection 

system feeding the manual dismantling facility and a strategy towards the best available technology 

facilities to yield higher revenue from printed circuit boards. By replacing the traditional wet chemical 

leaching process for the recovery of gold with the export to integrated smelters and refineries, safer 

practices and a higher revenue per unit of e-waste collected are generated (Manish & Chakraborty, 

2019). As the integration of both sectors is the major focus of this study, a more detailed discussion 

on this is made further in this study. 

2.10.3 Awareness of Consumers 

According to author Rama Mohana R. Turaga (2019), consumers are the key to better management of 

e-waste. So it’s necessary to make them aware of the proper disposal and management of e-waste. 

The lack of awareness regarding e-waste and the costs of returning the end-of-life equipment to 

formal collection centers are reducing the willingness of household and institutional consumers to 

return their waste to the formal sector (Rama Mohana R. Turaga, 2019). Thus, due to no proper 

knowledge e-waste is not properly sorted and gets mixed and burned along with the wet waste. To 

solve these problems as discussed previously there are few NGOs that provide awareness but at the 

same time, the involvement and integration of the government and these NGOs will help to spread 

better awareness among people (Manish & Chakraborty, 2019). Lundgren (2012) discusses how the 

government has already introduced the Extended Producer Responsibility (EPR) strategy but they 

should also ensure that the guidelines of this act are also followed. Where, the producers now take the 

responsibility for the collection, segregation, recycling, and final disposal of the product. Thus, the 

producers’ responsibility is extended to the post-consumer stage of the product life cycle (Lundgren, 

2012). 

2.10.4 Use of Technical methods and Technology 

Manufactures and Product development processes must follow Design for Environment (DFE) which 

is a design approach used to reduce the impact on human health and on the environment from a 

product, process, or service, where its impacts are considered across its life cycle (Cushman-Roisin, 

2020). Consumers need to follow the 3Rs which are Reduce, Reuse and Recycle. The concept of the 

circular economy must be followed. Also like in other developed countries E-waste management in 

India must be given priority (Lundgren, 2012). 
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Chatterjee argues that for having an efficient recovery of metals advanced processes and technologies 

must be used. Technologies that work with a zero-landfill approach must be used. Major e-waste 

producers are informal and the formal sector faces the problem of not having sufficient input 

materials. This problem was resolved when MoEF had advised the government that essential e-waste 

must be disposed of following the rules. He also states that it is the duty of the producer to handle 

these wastes; the government was also advised that the departments handling and engaged in e-waste 

management activities like collection, segregation, dismantling, and recycling of e-waste must be 

registered with Central Pollution Control Board (CPCB) (Chatterjee, n.d.). 

2.10.5 Support from Government and Public 

Manish & Chakraborty (2019) discuss in their study how government, city- administration, and 

citizens can also help for better management of e-waste. Citizens have an important role in managing 

e-waste. Many small gadgets along with dumped waste are found and many people openly burn those 

accumulated waste. It is actually the responsibility of the public to segregate and dispose of the e-

waste from the normal waste. This obviously needs awareness among the citizens (Manish & 

Chakraborty, 2019). Awareness plays a major role here because people in India are not aware of the 

dangerous side effects of e-waste on human health as well as the environment. Therefore support 

from the public will guarantee proper disposal and collection of e-waste which will strengthen the e-

waste system in India.  

 

According to the ASSOCHAM report (2017) to reduce the issues of e-waste, the government may 

collaborate with industries for ruling out different regulated and standard processes. Government can 

also encourage and get involved with new entrepreneurs to provide technical guidance and advanced 

strategies. Also, there must be integration between the formal and informal sectors to get a well-

established collection network. The e-waste can be collected by informal parties and processed by 

formal parties. The government can play a crucial role here to integrate both sectors. It is the right 

time for the government to take steps to recycle and dispose of e-waste safely for the well-being of its 

citizens and the environment (Manish & Chakraborty, 2019).  Thus E-waste management is a great 

challenge for governments of many developing countries such as India. Compared to the past years 

this system is improved but there are still many scopes that need to be improved in this field.  

 

Therefore, it can be concluded that E-waste is the fastest growing waste stream all over the world, and 

for a developing country like India where consumption of electronic products is huge, The above 

literature review discusses e-waste in general, e-waste management in India, challenges and issues in 
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this field and also discusses various solutions or measures suggested by different authors to maintain a 

proper e-waste management system in India. Thus it can be concluded that there is an urgent need to 

adopt a few measures to improve e-waste management in India and maintain human life and the 

environment.    

 

2.10.6 Adoption of schemes, models and techniques 

Adopting a model such as a circular economy will help in sustaining economic development and 

would employ proper waste management. A circular economy promotes reusing, recycling and would 

help in the development of new businesses, industries, and jobs. A circular economy plays an 

important role in decoupling economic growth from the use of natural resources by eliminating waste 

at every stage of the value chain(Condra, 2020).  

 

Adopting measures such as E-waste Recycling Credits (ERCs) which is a point-based reward system. 

ERC initiative will provide incentives for illegal and unauthorized businesses to formalize their 

operations and will provide supply chain links with approved recycling centers. Supporting this 

Gaikwad (2019)  argue cities apply for national funding schemes for urban development that could be 

used to connect the well-established network of decentralized collection and small recycling units in 

the unauthorized sector with large industrial recycling centers(Gaikwad, 2019).  

 

Advanced recycling fee (ARF) or Advanced disposal fee (ADF) are two types of an incentive 

schemes that can be applied to electronic products that are sold in the market.  This includes a fee that 

the customer pays for certain products at the point of sale. ARF and ADF are estimated on costs of 

collection, recovery, and disposal. Fees can be assessed per unit of the product sold or by weight. The 

benefits of ADF/ARF depend on what is done with the revenues. The fee should be used to support 

environmentally sound recycling of the post-consumer product. 

 

A deposit Refund Scheme (DRS) is a technique wherein the producer charges extra money as a 

deposit when purchasing electrical and electronic devices. This deposit is then returned to the 

customer along with some interest when the equipment has reached the end of its life cycle. This 

ensures the collection of electronic equipment and their channelization to authorized dismantlers.  

 

A PRO is an agency through which various recyclers and dismantlers all over the nation, that offers 

assistance to the producers to achieve EPR targets, a PRO also helps in setting up focused e-waste 
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collection systems and raising awareness of e-waste recycling. Adopting PRO will ensure proper 

collection of e-waste and will also formalize all the practices of the informal sector.  

 

Adopting such schemes will help in overcoming EPR issues and strengthen the integration of formal 

and informal sectors under EPR. 

2.11 Impact of hazardous elements on environment and health 

The waste that can be observed from electronic products can consist of toxic elements such as lead 

and cadmium. These elements are mainly observed in the circuit boards that lead to cadmium and 

oxide to monitor the cathode ray tube that enhances the flat screen and switches. Cadmium can be 

observed in the computer batteries that produce high toxic casings for the PVC cables (Ahmad et al. 

2022). These elements are highly Complex that are difficult to recycle, which can affect the 

sustainability of the environment and reduce the development of countries.  

E-waste can be stated as an important issue that is faced by the environment and public health in 

India. Standing in 5th position with concern to e-waste producers at the Global level. It can be stated 

that waste is mainly popular due to its informal name from electrical products that are required in 

daily life including television, computer, VCR, copier stereos, and fax machines that can be 

considered common products responsible for E-waste. There is a requirement of enhancing the 

garbage list for electronic waste. Computer devices that represent India consist of 70% of the E-waste 

that comes from the telecom and private IT sector (Afrozet al. 2020). It is important to understand that 

there is a requirement of maintaining the Rapid growth of e-waste in India to manage environmental 

sustainability. E-waste has many hazardous substances that are required to be maintained and can be 

considered extremely dangerous for the health of humans and also for environmental stability. 

Different harmful elements can be observed and can be hazardous to the environment and health. 

 Lead: It contains a new toxin that mainly affects the reproductive system and Kidneys. It is 

important to understand that the quantities that can be observed in the factor are high and that 

affects the mental development of children (Anslem et al. 2022). Removing shoulder and 

mechanical breakage of CRT can be observed from the release of microchips that lead to 

fumes and powder.  

 Plastics: This is found in cabinets, circuit boards, and cable that contains a huge amount of 

carcinogens or brominated flame that give out a huge amount of toxic gas. Dioxin can be very 



26 

 

harmful to the immune and reproductive systems (Bhaskar. and Kumar, 2019). Brominated 

flame retardants can also be stated as BFR that enhance landfills. 

 Mercury: This mainly affects the central nervous system, immune system, and kidney mean. 

This can be considered one harmful element that can be observed while burning or breaking 

circuit boards and different switches that are made of Mercury (Bhat and Patil, 2021). In water 

bodies that mainly comes from methylated mercury from the different activity of microbial.  

 Chromium: It is mainly used to protect the metal plates and housings that are available in a 

computer from different corrosion. This can also affect and damage badly the kidneys and 

levers and also can cause melodies that include asthmatic and also lung cancer (Cesaroet al. 

2018). 

 Cadmium: Carcinogen also can be stated as a long-term exposure that can be observed 

utilizing Itai-Itai disease. Best effects of bones and kid names by releasing a powder into the 

environment while smiling and crashing the plastics circuit boards and CRTs (Chaudhary and 

Vrat, 2018). It can also be observed that this element is also released with the help of 

groundwater, dust, and other entering surface water.  

 Acid: Hydrochloric and Sulphuric acid is mainly used to separate metals from different circuit 

boards. This also contains Sulphur dioxide and chlorine that may cause harmful infections in 

the respiratory system of humans (Chaudhary and Vrat, 2018). This element is also caused by 

the skin and eye. 

The majority of electronic products contain high quantities of toxic metals and different Chemicals 

like mercury which can be considered an important issue that is restricting the development of 

countries. Mercury is poisonous in the form of organic, inorganic, or elemental. It can be stated that 

there is a requirement to reduce the Mercury level in electronic products which is creating a genotoxic 

situation for India. According to the "United Nation environment program UNEP", the Global 

assessment of mercury report has stated that it has enhanced methylmercury exposure that is affecting 

the cardiovascular system in humans. E-waste can be considered a complex combination of 

components and materials that have microscopic levels (Bhaskar. and Kumar, 2019). The waste that is 

observed in the environment is broken down and recycled appropriately to recover the material such 

as iron, plastic, copper, gold, and aluminum. 
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 Dealing with E-waste 

It can be stated that around the world there are a huge number of solid computers that are present and 

stored for temporary e-waste that is required to be disposed of or recycling can be considered as an 

alarming rate enhancement. As per the report it can be stated that approximately 500 million wastes 

are present in computers including 6.32 billion pounds of plastic, 1.58 billion pounds of lead, 3 

million pounds of cadmium, 1.9 million pounds of chromium, and 632,000 Pounds of Mercury 

(Chaudhary et al. 2018). This data shows the number of events that are present in India that are 

required to be treated to date. But as per the observation, it can be stated that four ways are there to 

treat e-waste but none of the methods is fully satisfactory. 

2.12 Rising of Illegal exports of e-waste 

As per the observation, it can be stated that ok variance of huge numbers of illegal export of e-waste 

can be observed that is hazardous for the environment and humans. It can be stated that the Global 

trade flow can be easily expanded and can control domestic rays of different costs of waste disposal 

that can cause harm to develop countries (Gupta et al. 2018). There is a requirement of maintaining 

the incentive and opportunities for trafficking illegal e-waste that will continue to grow in developing 

countries like India. It can be stated that the enhancement of the trend of exporting hazardous 

electronic waste is easily fraudulent with the help of global trade. As per the experts, it can be stated 

that the rate of E-waste and its toxicity have in hands that are harming human health and the 

environment (Ganesan et al. 2021).  

 

It can be stated that there is different evidence that has been implemented based on global action that 

has been needed for regulations and laws implementation in India. Developing countries like India 

can circumvent the legislation of nations that export e-waste. There is really low knowledge of the 

hazardous nature of the events that are transported and may cause harm to humans at a huge level 

(Ganesan et al. 2021). A computer is a recyclable waste that can be considered a valuable component 

that is more likely to be sold especially to the brokers for an extra amount. Due to this continuous 

exchange of computers without recycling them on time, different materials are breaking down and the 

materials are affecting the environment in a loop. 

2.13 Global e-waste trade economy 

Trade of e-waste can be observed in developing countries that are mainly based on Global economics 

in the competitive market. There are different and regulated dictates that are enhancing the toxic 

waste that is enhancing the economic part of the least resistance that is observed in the downhill. Due 
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to illegal exposure of e-waste rate, there is an enhancement in economical transactions at a global 

level. In India, different steps are taken by the organizations and government to enhance the 

knowledge of the public to make them understand the serious issues that may occur due to this kind of 

e-waste (Kulkarni, 2018). Implementation of appropriate advertisements and campaigns can help to 

enhance the knowledge of the public to maintain the sustainability of the environment. The Global 

threat of e-waste is on a hike that is profiting many e industrializations to gain more profit from the 

Machines without understanding the hazards that may be observed from the machinery.  

 

The daily requirement of understanding that irresponsible behavior of the human who is carrying this 

kind of e-waste product should be more careful with the products to reduce any kind of pollution of 

the products to avoid breakage or shrinkage of the products that may produce harmful gas and 

materials. Illegal export of e-waste became possible when the operational environment regulations 

were non-existent that have the lowest lacs or were not well enacted as they are made in India (Gupta 

and Singh, 2021). Due to low labor costs, costs are different doings that are provided for the export of 

e-waste in India. It can be stated that instead of recycling audio posing the e-waste there is a more 

effective approach in India.  

 

It takes 1200 rupees to recycle a single ton of e-waste after the process of segregation in the UK but 

there is a shipping charge that is implemented to the Indian cost that becomes approximately rupees 

2800. A certain amount is required for managing the waste in India that is required to be maintained 

to reduce the reactivity and toxicity of the e-waste. India is more economically Stable to ship all the 

thieves to other developing countries when the cost is low (Gupta and Singh, 2021). Considering the 

appropriate cost-effectiveness that can be observed while exporting the E-waste with the help of 

clandestine options that is implemented by many companies. In India, the illegal export of e-waste is 

justified in the name of Charity or recycling. 

2.14 Enforcement agencies that are involved in e-waste in India 

Many enforcement Agencies are present that are directly involved with e-waste management in India.  

 The Ministry of forest and environment has provided the responsibility to identify the acid test 

e-waste that provides permission to importers and exporters under the Environment protection 

act 196 Environment protection Act and 1986 from the Government of India (Mahatet al. 

2019).  

 According to the central pollution control board CPCB, it can be stated that management of 

hazardous e-waste can also be recommended for treatment of disposal, leachate, and 
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maintaining the specification of materials are very recommended to proceed with an 

appropriate characterization of hazardous e-waste (Slunge and Alpizar, 2019).  

 

 Prevention and control of the pollution act of 1974 can be stated under the constitution of the 

state pollution control board or SPCB to renew and grant authorization to provide monitoring 

of the compliances based on different conditions and provisions for authorization (Llerena-

Riascos et al. 2021). It is required to understand that Different forward applications are 

required to be imported by the importers to review the matter of notification and identification 

of the disposal site. 

 

 According to the Director-General of foreign trade, it can be stated that the water control and 

prevention of pollution act 1974 (Mahatet al. 2019). CPCB mainly coordinates with the state 

pollution control board that helps to ensure that there is proper implementation of the 

conditions for importing. It can be also stated that monitoring the substances under the 

conditions that were provided for the rise in the export and import are required to conduct the 

training courses for dealing with the authority of foreign trade Regulation and development act 

1992 that has granted or refused for the license of hazardous e-waste that is prohibited to be 

imported under the environmental protection act of 1986 (Llerena-Riascoset al. 2021). 

 

 Port and custom authority are required to be maintained under the Customs Act of 1962. It can 

be stated that there should be proper information and documents from the ministry of forest 

and environment for any illegal trafficking analysis for E-waste (Mishra and Maheshwari, 

2020). It can be stated that permission for the export and import are also under the train 

officials that will help to prohibit the hazard waste rule and analyze it appropriately.  

 

 The Director-general of foreign trade has provided the certification under the authority for 

permitting the import of different second-hand products (Patil and seeram, 2020). 

2.15 E-waste management and the environment in India 

It can be stated that the e-waste rules are formally made for handling and Management rules that are 

provided by the guidelines for storage, transportation, and recycling the E-waste. There is a new 

concept that is also introduced including the extended producer responsibility that is EPR. It is also 

stated as the policy that is required for maintaining electronic waste by enhancing the financial and 

physical responsibility for managing and disposing of the E-waste (Patil and Seeram, 2020). It can be 
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stated that the rule for or maintaining the E-waste in 2016 has introduced a producer responsibility 

organization for Pro to help to recycle and manage the E-waste that has brought deposit fraud policies 

to refine and exchange schemes that come under EPR.  

 

Figure 2: State-wise recycling units of e-waste with installed capacity in India (Source: Shailendra et 

al. 2021) 

According to the mechanism of this rule it can be stated that either producing or having a dedicated 

third party for E-waste is required to be collected and recycled appropriately. In 2018 there was an 

amendment in a rule that was introduced to a collection of e-waste targets year on year for 

maintaining the procedures and EPR (Mishra and Maheshwari, 2020). It was analyzed by the experts 

that from 2023 onwards there will be an enhancement of collection for e-waste with approximately 

70% of the product that is available in India. This policy tool is implemented successfully in some 

parts of India that have created a debate of asp rational targets for collecting the e-waste. That is 

required to be enhanced for the ambitious management of e-waste that is targeted at the initial fees of 

this policy implementation (Potluri and Phani, 2018).  

Implementation of policy has set a path that was hard to achieve because of the implementation of 

reverse supply chain management and a mechanism of testing and setup for the e-waste. It can be 

stated that in current circumstances there are requirements for collecting appropriate reports for the E-

waste that will help to maintain the informal and formal sectors (Ramya et al. 2020). Due to 

additional e-waste that can be observed in the formal sectors that may lead to high handling at the 
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procurement of e-waste costs directly are required to be maintained under the capacity and other 

issues that can be observed. According to the report of 2028 can be stated that the formal sector in 

India has produced in the external environment disposal of e-waste components that are hazardous for 

treatment and can be considered as health and safety and other compliance costs. 

2.16 E-waste in India 

A high level of science and technology that is considered a Revolutionary change in the industry in 

the 18th century can be considered a new era for human Civilization. In the 20th century, it can be 

stated that the communication and information that have brought the revolution can be considered an 

enormous change that can be organized by the economy, lives, industries, and institutions. At the 

same time, India has faced development in modern times that is considered a high-quality lifestyle. 

Requirement of understanding that the main issues that can be concerned with this change are a 

massive amount of hazardous waste and also e-waste that is generated from different electrical 

products. Hazardous waste can also consist of different electrical products that are affecting the 

environment and human health. This issue requires proper management that will help to protect 

livelihood, health, and environmental sustainability. 

 

This can be considered a serious issue and challenge for modern society that is required to be 

maintained and coordinated with appropriate effort to achieve sustainable development in India. 

Waste is considered as the substances that are disposed of and required to be maintained under the 

position of national law. The waste that is generated can also be stated as a production process that is 

required for commercial household activities that are reducing hazardous waste. It can be stated that 

the biomedical waste that is observed in the waste that is generated by health providers and hospitals 

also lists different discarded drugs, microbiology, waste sharp, biotechnology, animal waste, human 

Anatomical waste, and so on. The issue of e-waste can be considered a new challenge for long-term 

concern that can be observed in the regulated accumulation required 4 recycling which may lead to a 

major impact on environmental sustainability in India.  

 

Different products are creating issues and enhancing the level of e-waste in a market including new 

electronic products and their integral parts. New electronic products that can be observed in 

developing countries can be considered a problem for E-waste management for example India. The 

rapid growth of up-gradation and technological innovation that can be observed in different electronic 

industries has led to the enhancement of electronic equipment in the current society. There is a 
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requirement for a whole range of Machines, printers, and computers that are required to implement 

appropriate materials instead of toxic materials that are creating the e-waste. 

2.17 E-waste generation in India 

The quantity of electronic and electrical waste can be observed to be enhanced each year especially 

due to television and computer consumption. According to the International Association of electronic 

recycling and was stated that there are approximately three billion appliances of Electronics that can 

be observed to be creating the majority of E-waste by 2010. It is stated that there is an average 

enhancement of the previous generation that is 400 million units per year. Globally there is 

approximately 20 to 50 mt of e-waste that can be observed each year. Among these, approximately 

5% of this waste can be considered solid waste (Roy and Banerjee, 2018). Due to the absence of solid 

data, it can be stated that the exact amount of India generating e-waste is based on the study of 

government Agencies. According to the Agencies it can be reported that approximately 7.2 MT of 

industrial e-waste can be observed that contains 4 lakh tons of e-waste, 1.5 MT of plastic, 48 MT of 

municipal waste, and 1.7 MT of medical waste in India annually.  

 

According to the central pollution board of India, it can be estimated that 1.47 lakh tons of e-waste or 

0.573 MT per day can be observed in India. It can be stated under a study that the industry of 

Electronics associated with India has high electronic waste that is containing approximately 4.34 lakh 

tons by the end of 2009 (Sahuet al. 2019). In India, there are approximately 10 states that contribute 

70% of the entire e-waste that is generated in India. There is a requirement of understanding the cities 

that are generating 60% of the total electronic waste in 65 cities in India. Among the ten largest states 

that generate the maximum amount of e-waste is Maharashtra which stands first in this list and 

followed by Tamil Nadu, Uttar Pradesh, Andhra Pradesh, West Bengal, Karnataka, Delhi, Madhya 

Pradesh, Gujarat, and Punjab. This can be considered the highest generating e-waste in India (Roy 

and Banerjee, 2018).  

 

Ten cities that are present in India that are high generating in case of e-waste Mumbai ranks first and 

then Delhi, Chennai, Bengaluru, Kolkata, Hyderabad, Ahmedabad, Pune, Nagpur, and Surat. The 

main sources that can be observed in India for e-waste are the public and private industrial sectors 

which amount to approximately 70% of the total e-waste generation (Sharma and Kumar, 2021). The 

contribution of household waste can be considered as an individual contributor with approximately 

15% and the rest is contributed by the manufacturers. India market research bureau has stated that 

the E-waste generation that can be observed in India consists mainly of 27% of desktops and 68% of 



33 

 

televisions that include e-waste (Sharma et al. 2020). Mobile phones and imports that are one person 

and two processes respectively are contributing to e-waste recycling facilities. 

2.18 Components of computer and computer segment 

Electronic industries can be considered as a computer and computer products have driven a sector that 

enhances the revenue 5th times selling personal computers. There is a huge market demand for 

personal computer notebooks and desktops. It can be stated that there has been a major job in the last 

few years in personal computer sales that can be observed due to high requirements (Sharma and 

Kumar, 2021). The governance system can be considered as an initiative to adopt the state and central 

government banking education and telecom sectors that are highly available in the IT sector. Different 

small and medium enterprises that are enabled with IT services have been a major factor in the 

consumption of information technology in the market (Sheoran and Kumar, 2020). The major factor 

that can be considered as a leading part of the consumption of information technology can be 

considered an enhancement of e-waste in India.  

 

Maintaining the personal computer market can be considered a progressive approach toward the 

control of e-waste. The Telecom industry is continuous and handsome and has witnessed 

unpredictable growth and recent times due to two approaches to digital India. It can be stated that the 

development and subscription that is observed in the large population reached 653.92 million at the 

end of 2010. Currently, there can be assessed phone uses of 617.53 million whereas there are only 

36.39 million subscribers in India (Singh et al. 2020). The majority of the products can be considered 

as mobile forces on computers that are enhanced in the current society due to pandemic situations. 

Currently, there is an implementation of a more digital approach toward grocery shopping and other 

processes that are impacting the environment at a higher level. The government needs to maintain the 

use of metals in this electronic product that will reduce E-waste in India.  

 

E-waste can be considered a threat to the environment to balance the requirement of the environment 

to make it more sustainable for humans. This kind of metal can also affect human health which is 

required to be reduced to enhance the quality of life of humans and the environment at the same time 

(Singh et al. 2020). According to the waste electrical and electronic equipment or WEEE, it can be 

stated that there is a generation of e-waste according to the Indian states. Andaman and Nicobar are 

possessing 92.2 tons of electronic waste, Andhra Pradesh is having 12780.3 tons, Bihar is having 

3055.6 tons, Chhattisgarh is having 2149.9 tons, Delhi is having 9729.2 tons, West Bengal is having 

10059.4, Uttar Pradesh is having 10381.1 tons and Tamil Nādu is having 13486.2 tons of e-waste in 
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India that can be considered as high-level wastage from different states of India (Sheoran and Kumar, 

2020).  

 

2.19 Free trade agreements for E-waste trading 

This can be considered as a silent aspect of the global trade of waste that has read some concerns in 

different developing countries like India. It can be stated that Different marketing policies are 

implemented including a Free Trade Agreement that is also known as Economic Partnership 

Agreement for exporting waste in different developing countries (Singhal et al. 2018). There is a 

requirement of understanding that there are different accesses to nursing and domestic labor markets 

in India that have an investment in different parts of the world. The Government of India is trying to 

negotiate with the FTA that mainly seeks to reduce the tariff that is unpredictable for the export of e-

waste in India. It can be stated that Municipal waste and other acceptable waste can easily be exported 

to different developing countries but there is a requirement of maintaining e-waste in the countries 

that may affect the environment and human health at the same time. Singh et al. (2018), analyzed that 

there is hampering the measures that are required for the environmental safeguard. Implementation of 

the lead portion that is negotiated based on this agreement that is continuously considered as non-new 

goods. Continuous growing pressure that can be observed in developing countries like India can be 

considered as a bilateral or free trade agreement that has caused serious issues that are encouraging 

the business of recycling e-waste. Existing international and national laws can be considered as a 

barrier to the import and export of e-waste that may affect the environment and human health 

(Singhal et al. 2018). Forwarding the toxicity of waste that is exported to different developing 

countries including India can be considered a ban approach in different parts of the world. There was 

an export of approximately 23000 mt of e-waste from the UK in 2003 that can be considered an 

illegal export in Southeast Asia, China, and India. 
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3. METHODOLOGY 

This section of methodology presents a detailed understanding and structure of how the study has 

been conducted. It discusses the processes involved in data collection and data analysis. It first 

elaborates the research approach along with research design. An overview of the methods chosen for 

data collection is also included. This section is mainly inspired by the book written by (Bryman and 

Bell, 2011). 

 

3.1 Research Strategy 

This study started with the aim to answer the research questions and evaluate the impacts of the 

Extended Producer Responsibility (EPR) policy on the informal sector in India. Also to understand 

can a connection between the formal and informal sectors of e-waste management strengthened under 

EPR. Usually, two types of methods can be adopted for collecting data in a study. They are qualitative 

and quantitative methods. “Qualitative research is a research strategy that usually emphasizes words 

rather than quantification in the collection and analysis of data” (Bryman and Bell, 2011, p.386). The 

quantitative method on the other hand depends on numerical analysis, measurements, surveys, and 

statistics (Bryman and Bell, 2011).  

 

This study adopts a qualitative method considering the aim and the developed research question. A 

qualitative analysis will be used to gain insights from the professionals in the e-waste management 

sector of India. This method was adopted to know the view, perception of the e-waste management 

professionals and to understand the current e-waste scenario in India. The qualitative method suits 

best the study because it will help to look deeper into the problems faced in implementing EPR and 

integrating formal and informal sectors in India. The qualitative data used in this research will be 

mainly gathered through several semi-structured interviews and various kinds of literature, 

governmental and scientific reports.   
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Fig: 3 Qualitative method Approach, source: (Creswell, 2007) 

This qualitative study adopts the research approach of Creswell (2007) where first the focus of the 

study is understood, then the research question is developed, after conducting a literature review the 

hypothesis is developed, then data is collected and analyzed. In the end, the obtained data is 

interpreted to obtain an output.   

3.2 Research Approach  

In any scientific study, usually, two types of research approaches can be utilized deductive and 

inductive. When the hypothesis is developed from the study conducted it uses an inductive approach. 

Testing of well-established theories is done by the deductive approach (Dubois and Gadde, 2002).  

A deductive approach was used in this study as well-established theories on e-waste management 

were tested and the developed research questions were based on existing theories. And this study took 

advantage of both the literature and the empirics developed from previous theories. Various kinds of 

literature, articles, and scientific reports were analyzed. This study uses four important existing 

theories, which are: 

1. Generation of E-waste in India 

2. Management of E-waste in India 

3. Role of EPR in India 

4. Integration of formal and informal sectors of e-waste in India.  

These existing theories were used to design research questions, select relevant data, interpret the data, 

develop hypotheses, and propose explanations for the developed Problematization. 
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3.3 Data Collection 

This study aims to fill the knowledge gap when it comes to research regarding EPR impact and 

strengthening in informal sectors of e-waste management in India. To do so, theories from literature 

and interviews with professionals in this sector were analyzed. For data collection, two sources were 

utilized; the first source was data collection through interviews, and the second was from a secondary 

source. Data from interviews are derived from 7 Professionals which is summarized in Table 1. The 

data collected from interviews will help in answering the research questions using tangible 

information about e-waste management in India after the introduction of EPR and the integration of 

formal and informal sectors to strengthen EPR. 

 

The secondary sources used on the other hand are from literature and reports to ensure the credibility 

of the analysis. In-depth analyses of available kinds of literature were done and articles of authors’ 

interest were identified. All the published research documents on E-waste from the past 25 years were 

not the primary subject of interest of this study. The focus of this thesis is to integrate formal and 

informal sectors in India.  Therefore, all the kinds of literature were narrowed down as per the goal of 

this thesis. The used kinds of literature depended on the four important aspects, which are the 

generation of E-waste in India, management of E-waste, the role of EPR, formal and informal sectors 

of e-waste in India. 

3.3.1 Literature Review  

The literature review was conducted to get the required background information on the interested 

subject of e-waste management in India after EPR introduction and for having integration between the 

both sectors that perform e-waste management practices in India. The aim of literature review was 

also to identify the extent of knowledge of e-waste in India, to understand their sources, compositions, 

its impact and challenges.  

The following subjects were researched:  

 What are the E-waste and the resources that are a world in the life cycle?  

 Which method can be implemented to manage E-waste in India? 

 What are the different types of recycling practices for E-waste management in India?  

 What are the rules and regulations that are required to be followed for E-waste management in 

India?  
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 What are the mean impacts of e-waste in India that are affecting the environment and human 

health?  

 Legislation that is followed to maintain the E-waste in India is?  

 How many integrations that can be observed in both informal sectors are visible in India?  

 What is the free trade agreement for E-waste management in India?  

 What are the impacts of hazardous elements on the environment and human health?  

 Which metals of electronic products are affecting the human health and sustainability of the 

environment?  

 How is e-waste generated in India?  

Sources for data collection in literature review were used academic texts; journal articles; previously 

written thesis, investigative journal articles on e-waste; Indian governmental and non-governmental 

organizational reports. 

3.3.2 Interviews 

For collecting data and to understand reviews of professionals from the Indian e-waste management 

system interviews are conducted. Interview questions were framed such that the authors get to know 

knowledge of the current e-waste management systems in India. The impacts on e-waste management 

after the introduction of EPR Semi-structured interviews were conducted as the questions framed 

were exploratory in nature, and the interviewee got a chance to answer freely (Bryman and Bell, 

2011). For collecting data qualitatively, interviews are the most preferred data collection method.  

 

To have a more precise collection of data, the sample was chosen and interviewed to have 

constructive feedback. Professionals from both formal and informal sectors were interviewed to get 

inputs from both sectors of e-waste management in India. From formal sector interviewee from World 

Scrap Recycling Solution Pvt. Ltd, Antariksh Waste Ventures, Ramky Environment Engineering 

Sector, Antariksh Waste Ventures, and Karaka e-waste Solution were selected. To get details from the 

informal sector a social worker from Synergy was interviewed. It was difficult to get more interviews 

from the informal sectors as it is highly unauthorized and were difficult to contact. These respondents 

were selected from major cities of India to understand the overall e-waste management system in this 

country. Respondents with high knowledge of e-waste, its market, laws, and experience were selected 

such as CEO, managers, plant head, employee, and social workers, all the respondents were selected 
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with a minimum experience of four years, and also those who are currently involved in the e-waste 

management field. All these respondents were selected to understand the current e-waste management 

scenario in India.  So, the sampling population is the professionals from the e-waste management 

sector in India. The researcher took eleven interviews and the genders were both male and female.  

The sampling method used for the study is “Purposive sampling” which is the intentional selection of 

information based on the ability to elucidate a specific theme, concept, or phenomenon. The major 

reason to select purposive sampling for this study is to produce a sample that could be logically 

assumed to be representatives of the population.  Purposive sampling was also adopted to have more 

generalized information about the study and to avoid biased information (Bryman and Bell, 2011). 

 

Interview taken table is following: 

 

Interviewee 

 

Sector 

 

Organization  

 

Position/ 

Profession  

 

Years of 

experience  

 

Duration of 

interview 

 

Method of 

interview 

 

1. 

 

Formal 

Sector  

 

World Scrap 

Recycling 

Solution Pvt. Ltd.  

 

Chief 

Technology 

Officer and 

Plant head  

 

8 Years  

 

40  min 

 

Video call 

 

2. 

 

Formal 

Sector 

 

Ramky 

Environment 

Engineering 

Sector 

 

Head Manager  

 

8 and half 

years 

 

40  min 

 

Video call 

 

3. 

 

Formal 

Sector 

 

World Scrap 

Recycling 

Solution Pvt. Ltd.   

 

CEO  

 

8 years  

 

40 min 

 

Video call 

 

4. 

 

 

 

Informal 

Sector  

 

Synergy 

 

Social Worker  

 

6 years 

 

30 min 

 

Phone interview 

 

5. 

 

Formal 

Sector  

 

Antariksh Waste 

Ventures 

 

Manager  

 

6 years  

 

30  min 

 

Video call 

 

6.  

 

Formal 

Sector  

 

Karaka e-waste 

Solution 

 

Plant Manager  

 

4 years  

 

30 min 

 

Phone interview  
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Table 1: Interview conducted 

3.4 E-waste management in India: Strategies and challenges 

Customers can be considered as an enhanced approach toward maintaining E-waste in India. 

Initiatives that are required to be taken such as extending the responsibility of the producer, 3R-

reducing, recycling, reusing technology, and designing for the environment. It can be considered as 

the platform that is linked with the facility approach towards the market that will enhance the circular 

economy that aims to enhance the encouragement for customers to dispose of waste correctly. Devi et 

al. (2019) stated that the enhancement of the recycling and reusing rate will enhance the adaptation of 

sustainability that will change the number of issues with E-waste in India. It can be stated that 

developed countries have e-waste management that is required to provide it with a high priority. 

Adaptation of developed countries for e-waste management has different issues including lack of 

technical skills and investment from human resources. It can be also stated that the lack of 

infrastructure and the absence of an appropriate dealing approach with the legislation is also missing 

in e-waste management in India (Wibowo and Grandhi, 2021). Understanding the roles and 

responsibilities of each of the population in India will enhance the approach toward reducing the e-

waste that can be observed at a high level. 

 

 

7.  

 

Formal 

Sector 

 

World Scrap 

Recycling 

Solution Pvt. Ltd.  

 

Manager  

 

Not 

mentioned  

 

Not 

mentioned  

 

Writing form 

directly 

(Transcript)  

 

8.  

 

Informal 

Sector  

 

Freelance 

Consultant 

 

Advisor  

 

10 years 

 

30 min 

 

Phone interview 

 

9.  

 

Informal 

Sector  

 

J.A.O.E-waste 

Company  

 

Manager  

 

5 years  

 

35 min 

 

Phone interview  

 

10. 

 

Informal 

Sector  

 

Synergy 

 

Advisor 

 

3 years 

 

30 min  

 

Phone interview 

 

11. 

 

Informal 

Sector 

 

Just Dispose 

Recycling 

 

Social Worker  

 

2 years 

 

25 min  

 

Phone interview  
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 Reluctance of the authorities to get involved: Lack of coordination between the different 

authorities responsible for the management and disposal of e-waste, including the lack of 

involvement of the municipalities.  

 

 Security Implications: Terminated computers frequently include sensitive private records and 

financial information which, if not deleted, depart possibility for fraud. 

3.4.1 Challenges of e-waste management in India 

E-waste can easily be recycled but is also predominantly implemented in the informal sector of India. 

Availability of thousands of households that are required to be recycled from scavenging materials 

from appropriate dams where the poor waste is stored. There is a requirement of maintaining the 

practices of a common approach for recycling the household of a middle class that mainly includes 

plastic, waste, papers, metal, or clothing (Devi et al. 2018). It can be stated that this waste is mainly 

sold in the informal sector at a small scale to the ongoing vendors. It can be stated that there is an 

approach of industrial processors to process the waste in the dumps in a small pattern.  

 

In the informal sector, there is an approach to recycling E-waste with the help of thousands of 

employees while collecting, repairing, sorting, refurbishing, and dismantling electronic and electrical 

products. It can be stated that an informal organization has different situations that are required to be 

maintained in the countries that can be considered as an advantage for the customers of India to 

donate the useless equipment of electrical products that will help to reach the recycling centers and 

reduce the e-waste (Devi et al. 2019). Input material to industrial or artisanal processors that are 

implemented to reduce the exporting cost of e-waste is considered a serious challenge for the e-waste 

sector of India.  

 

There is heavy reliance observed in informal sectors for e-waste that can be easily recycled Which 

Gives enhancement to the key challenges that are mentioned below: 

 First, there should be a proper attempt at imposing the penalties of financial approaches on 

different non-compliances for the violence of e-waste that is required to be processed and 

handled by implementing ineffective rules (Venkatakrishnanet al. 2020). 

 

 Second, there should be an enhanced mint of public knowledge that will help them to 

understand the market price and the safety of health costs for E-waste recycling that is less 

since there is less payment to the workers and there is no proper training that is provided to 

them. 
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 Third, it can be stated that the massive enhancement of the volume of e-waste that can be 

observed in India every year is considered as very less investment by large industries for 

recycling and recovering the infrastructure (Vaccariet al. 2019). 

3.4.2 Poor infrastructure of recycling of e-waste 

It can be stated that India has a limited amount of infrastructure capacity that can be considered a low 

capacity of space for managing E-waste. Only a few governments have approved the recycling centers 

for the E-waste in India that have only constituted one-fifth of the entire amount of e-waste that is 

produced in India each year. The Indian government has offered funds for granting the scheme that 

mainly covers 25 to 50% of the entire project cost to manage the E-waste that helps to build and 

facilitate the capacity of e-waste business that is present in India (Venkatakrishnanet al. 2020). It can 

be stated that the after that is required for the scheme is very limited where there is a shortage of 

appropriately approved recycling centers.  

 

The formal sector can be stated as a recycling approach that has limited enhancement towards the 

sorting and dismantling of mechanical and manual respectively management of e-waste in India. It 

can be stated that maintaining the major extraction that is done in the e-waste management is the main 

part that requires the last part of the infrastructure to be maintained in India. It can be stated that there 

is a requirement of enhancing environmental pollution for exacerbated and hazardous approaches to 

pollution and health risk factors (Mishra and Maheshwari, 2020). Acid leaching and open-air 

incineration can be considered a method that is implemented in the informal sector to extract the 

metals from the e-waste. It can be stated as low technology to recycle and process the events that are 

affecting the environment and human health at the same time. 

3.4.3 Less awareness and financial incentive 

Lack of awareness in the public is creating an issue for India with concern to e-waste that is required 

to be recycled but is not due to less awareness. It can be stated that the majority of the customers have 

no idea about the hazardous nature of the electric and electrical products that are present in the house. 

The public has no idea about proper disposal that is required to be implemented and what the penalty 

for improper disposal of e-waste can be. Different cities can observe that those dedicated to 

depositing to appropriate formal recycling centers their customers are easily voluntarily dropping off 

their e-waste in appropriate centers. The majority of the public are disposing of their household or 

selling their e-waste too small, all informal approaches that are visiting their house (Patil and Seeram, 

2020). Different discounts or exchanges are available in concern electronic and electrical products in 

the small scale retail shops at present in India. It can be stated that the lack of information about the 
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market and the customers are selling the e-waste at a very low price and creating an issue for society. 

Financial incentives can be observed in few that respond to leave decreasing due to disposal of e-

waste inappropriate approaches. 

3.4.4 Unavailability of information with concern to a generation of the rate of e-waste 

Lack of inventory is and responsibility can be observed with regards to respective pollution control 

boards are the states that have estimated the quantities of e-waste. It can be also stated that there is no 

information available at the national level that is creating an issue for the inventory to understand at 

the state level. It can be stated that different effective systems are implemented for transportation 

collection and processing that is required for accurate enhancement of knowledge for waste 

generation that can be composite (Mishra and Maheshwari, 2020). The domestic generation of 

different e-waste that is observed is imported to different developed countries even through illegal 

processes. 

3.4.5 Mismanagement for the end-of-life electronic products in the market 

It can be stated that there is an inability to rely on reliable sources that can provide the appropriate 

quantity of us that will create the economy to maintain the scale of restrictions to enter any private 

players in the formal sectors for the management system of e-waste. Enhancement of ways country e-

waste that can be observed in the economic scale of India has been considered as effective recycling 

technologies implementation (Vaccariet al. 2019). E-waste management in India is required to be 

enhanced to increase the capital expenditure that cannot be easily justified by the private organization 

or sectors in absence of certain sources that are present in enough quantity for the e-waste. It can be 

stated that suffering from different information barriers there are recycling perspectives that are 

required for new businesses that are potentially lacking information on appropriate cost-effective 

recycling technologies.  

3.4.6 Environmental and sustainable practices in the informal sector of e-waste in India 

It can be stated that the formal dismantling can be observed in informal sectors that have growth of 

waste that is processed in a formal sector is very low for stop the enhancement of former facilities can 

be considered as the low capacity that is in able to reach an appropriate source of enough waste 

(Sheoran and Kumar, 2020). It can be stated that there is a lack of awareness that can be considered as 

the cost and waste of returning equipment that is required for the reduction of waste in the formal 

sector. It can be stated that informal e-waste sectors have provided several millions of people 

belonging to a marginalized group. It can be stated that there are different collections of households 

that are required for monetary incentives in the informal sectors that will enhance investment in India. 
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There is a requirement of enhancing the Awareness of the cost of e-waste that is available in the 

competitive market that will help to cope with the informal sector (Singh et al. 2020). It can be 

considered an important part of the system to enhance the mandatory take-back system for different 

producers that will accompany the collection of targeted e-waste without any incentive that is 

responsible for induced improvements that are required in e-waste management practices. 

3.4.7 Improvement required in the E-waste management in India 

Various ways can be implemented to improve E-waste management in India that can be considered a 

key component of implementation in the formal and informal sectors. Implementation of enhancing 

the information about the prices of e-waste can be considered an important part that will differentiate 

between informal and formal sectors. There is a requirement of maintaining the components that are 

operated by the informal and formal sectors by maintaining the price that must be updated every week 

that will enhance the power market for the formal sector (Sheoran and Kumar, 2020). The price list 

may reflect the prevailing market that demands more of the e-waste components that will enable the 

informal sectors to collect the sale and approach fair market prices to enhance the private processes or 

any other government-approved dismantling or recycling centers.  

Incentives that will be provided to the formal sectors for recycling e-waste can be considered an 

important part that is important by the Indian government that has been introduced based on recycling 

of e-waste credit that will be provided to the formal organization as an incentive. It can also be stated 

as a reward that will be provided to the formal sectors to recycle more of the e-waste in India (Singh 

et al. 2019). This incentive will be provided to the formal customers that are over three to five years 

of the period and assess the efficiency to enhance their recycling process for the e-waste. Industrial 

and government sectors have different metropolitan cities that are required to generate more than 70% 

of e-waste. There is a requirement of providing e-waste recycling credits or incentives to the cities 

that are providing a few large Government and industrial organizations in Delhi, Mumbai, or 

Bangalore (Ramya et al. 2020). 

The Indian government has also extended their former sectors towards recycling e-waste capacity that 

has enhanced their infrastructure upgrade with the help of core funding. It can be stated that a 

processing system that is implemented in the government-approved centres of recycling e-waste can 

provide funding for the incentives that are provided to the government for new recycling units that 

will be introduced in India. Providing upskilling and training for the informal sector players will 

help them to enhance the workforce and maintain the dismantling and handling of the hazardous 

material that is present in the E-waste (Potluri and Phani, 2018). Due to the low payment of labours, 
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there is no training that is provided to them that is required to be changed to maintain the 

environmental sustainability and protection of the labours. 

3.4.8 Development of innovative technologies and methods that will help to process the new 

forms of e-waste 

It can be stated that the composition of e-waste has rapidly changed due to changes in the electronic 

device that is available in the current market (Potluri and Phani, 2018). There should be proper 

investment in development and research processes that will help to invade the recycling Technologies 

and methods that implement in the organizations and there will be enhanced future-proofing ideas for 

management and policies that would be implemented for e-waste management in India. 

Implementation of appropriate recycling rows that will help to recycle the smartphones and the new 

electronic devices that are present in the current competitive market are required to be recycled 

appropriately (Ramya et al. 2020). Different implementations of Lithium-ion batteries for the battery 

recycling process in e-waste management. Maintaining the technology is there a requirement of 

developing the manufacturing generations for different electronic devices.  

 

It can be stated that the Indian government has enhanced the promotion of research and development 

to innovate the process that will be future-oriented to recycle the transforming electronic waste that is 

present in the current market. In the current competitive market, different electronic devices have an 

implementation of recycled materials that are helping to reduce E-waste in India (Ganesan et al. 

2021). It can be stated that evaluating the effectiveness of e-waste can help India to reach its goal to 

maintain e-waste and enhance the environment and human health. To maintain the human health and 

sustainability of the environment it is important to innovate the technologies and make them more 

future-oriented, which will help to generate E-waste in a positive approach. In current electronic 

products, there is an implementation of better materials and chemicals that are reducing e-waste in the 

air (Gupta et al. 2018). Enhancing low technology can create a new opportunity for the formal sectors 

to eliminate the e-waste approach and can create a better environment for the future. 

3.4.9 Creation of robust e-waste management in India 

This can be easily created by following a few steps including strengthening the informal sector of e-

waste management that will help to recognize the stakeholder that is present in the competitive 

market. Providing appropriate training to the workers and the groups will engage more livelihoods 

and will create trust and develop a problem-solving situation that will provide the appropriate 

incentives to maintain the private integers and third parties approaches that are present in the 

competitive market (Gupta et al. 2018). Policy instruments can be also considered as an important 
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thing that is required by the Indian government that will help to enhance the informal sector that will 

require the collection of logistics. The economic instrument can be considered as an advantage for the 

recycling approach that will enhance the disposal fee on every unit and the product that was sold in 

the market at higher prices can be considered as an approach to reduce the informal sector or any 

third-party approaches for e-waste. 

 

Regulator reinforcement will help to understand the economic instrument that may be implemented to 

enhance the experience for tax collection (Ganesan et al. 2021). According to the central and state 

pollution board, it can be stated that there is a requirement for reinforcement and monitoring of the 

compliances that are present in the collection centers of e-waste. It can be stated that maintaining the 

Regulation and monitoring of e-waste management centers is important to enhance the recycling and 

dismantlers that can be considered the main part of E-waste management (Bhat and Patil, 2021). 

There are different documents at present on the website that have provided these factors that the 

country's regulations are required to be maintained that will help to enhance the update in regulatory 

approach.  

 

It can be stated that the Inventory of India has enhanced availability in public that will help to develop 

the quantity and different types of e-waste type including computers, mobile, and other electronic 

appliances. Implementation of this process can help to enhance the formal sector approach in the e-

waste management system rather than the informal sector (Chaudhary and Vrat, 2018). A different 

perspective that is required to be taken under construction with this concern is related to the waste 

transparent export with the help of formal sectors. 

3.4.10 Role of hand rise in the management system of e-waste 

Enhancement of information that is present in the different campaigns building and other awareness 

programs that are critically promoted to enhance the environment-friendly approaches that may be 

implemented by the public (Bhat and Patil, 2020). This program can also be considered as an E-waste 

management program that will increase the efficiency of the current practices and different collections 

of skills that a present in the e-waste management practices. It can be stated that different prevention 

processes are present to enhance the event streams that will help to support the E-waste of different 

prevention processes that are implemented by the formal and informal sectors. Different approaches 

can observe a concern to this status that is recycled in India with a different and organized universe 

that will engage several numbers of manpower (Chaudhary and Vrat, 2018). It can be stated that 

awareness programs that are provided to the public should have proper implementation of an 
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education system that will enhance the cost-effective knowledge about the technology and the 

requirement to provide better services.  

 

A holistic approach can be observed in the Indian management of e-waste that will enhance the 

challenges and resolve them by implementing suitable mechanisms. Implementation of appropriate 

large sectors that are required to be maintained that is required to be enhanced by developing 

countries can be observed in public and environmental issues (Chaudhary and Vrat, 2018). Disposing 

of waste can have a separate treatment that is more efficient and can easily help to maintain 

environmental sustainability and human health. There are informal sectors that have integrated with 

different third parties to deal with e-waste management. It can be stated that open burning and land 

fields that can be observed in the competitive market can be considered a serious issue for India that 

is required to be resolved by implementing appropriate steps (Wibowo and Grandhi, 2021). 

Implementation of an appropriate approach in India can help to reduce the e-waste approach that can 

be observed in both formal and informal sectors that are creating an issue for the environment and 

human health at the same time. 

3.5 Ethical Considerations 

It can be stated that the average maintenance of proper ethical consideration while proceeding with 

this research work. Some different legal ethics and professions are required to be maintained to 

implement any kind of information from the internet and other websites. It can be stated that while 

creating this project there is proper maintenance of the legal consideration for the project since there 

is no violation of any information from the researchers and existing data that could create an issue for 

anyone. According to the Advocate Act 1961, it can be stated that the professional code of conduct is 

required to be maintained to understand the rules and the standard of professional ethics that are 

required to maintain in the study. 

3.6 Research Quality 

The trustworthiness of any study is demonstrated through its reliability and validity. Reliability and 

validity are essential as it portrays the quality research of a study. 

3.6.1 Reliability 

For any research, it is important to have a high degree of reliability and validity that determines 

trustworthiness and authenticity. “Reliability deals with the notion of whether the study results could 

be repeated” (Bryman & Bell, 2011). A qualitative study is usually a problem in replicating. In this 
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study, various interviews were conducted to answer the research questions, as this study is completely 

qualitative it was highly difficult to replicate the entire study. Thus, it is not possible to conduct a 

replication of this study, and will have a low degree of reliability (Bryman & Bell, 2011). But to 

improve the research quality for this study a well-structured approach was followed. Collection of 

empirical data was such that it gave a good trade-off between kinds of literature used and analysis 

conducted.  

 

Lincoln and Cuba (1985) suggest dependability which is similar to reliability.  To increase the 

dependability of this research, interviews were conducted with professionals within the e-waste sector 

of India. Interviews conducted were of individuals from different parts of the country from both 

formal and informal sectors. This helped to understand the real scenario of e-waste in India. Thus, 

improving the dependability of this study. 

3.6.2 Validity   

There are two types of validity which are internal validity and external validity. Validity deals with 

the integrity obtained from the conclusions that are generated. As per Bryman and Bell (2011) in 

qualitative research, “internal validity is one of the strengths owing to prolonged interaction between 

concepts and the observation” (Bryman and Bell, 2011). Credibility is similar to internal validity 

(Bryman and Bell, 2011). As per Lincoln and Guba, (1985) credibility of research can be increased by 

analyzing kinds of literature and data related to the field of study. For this, the author of this study has 

gone through various scientific reports, published thesis, research journals, and articles, governmental 

and non-governmental reports to ensure higher internal validity. 
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4. DATA ANALYSIS 

This section of data analysis presents the result of the implemented research. As discussed previously, 

this analysis is based on interviews of people working in India’s e-waste management sectors as well 

as on various literature studies. The result is divided into two subsections aligned with the two 

research questions. 

 

For answering the research questions they obtained interviews were analyzed by using a qualitative 

analysis method. This study carried out qualitative analysis by using a thematic approach, which as 

per Braun & Clarke (2006) is recommended and considered the general method of qualitative 

research. It can also be described as a method to identify, uncover and analyze patterns in collected 

data that can be examined by themes(Braun & Clarke, 2006). 

 

Thematic Analysis is “identifying underlying themes from common words and overlaps from the 

obtained data” (Bryman & Bell, 2011, p.624). To understand and identify differences and similarities 

of the obtained data, coding was used which usually aims to achieve the underlying idea behind a 

thematic analysis. Over here analysis initially begins with the coding of the collected data and then 

identification of the most repeated phrases which are the themes (Bryman & Bell, 2011).  

 

Coding was done by reading through all the interview transcripts to get an overview of the 

respondents and their answers. The first reading had no notes taken but in the second reading notes 

were taken by finding the most relevant and necessary outcomes from each interview. These notes 

were used to obtain themes by categorizing them. Overall three themes were analyzed by using a 

thematic approach to finding patterns. As per authors Braun & Clarke (2006), this method of 

analyzing data allows “high flexibility regarding the application that was suitable for this explorative 

research study, this aims to provide a rich description of the data is contrary to a detailed in-depth 

exploration of on aspect”(Braun & Clarke, 2006). 

4.1 Process of Thematic analysis 

The main approach in conducting the interview was to understand how EPR could be strengthening 

due to integration of both formal and informal sectors. To ensure the trustworthiness of data analysis, 

six key steps of thematic analysis is followed (Nowell, Norris, White, & Moules, 2017). 

 

 Phase 1 - Familiarizing with the gathered data-After collecting the data from the respondents, 

the first stage is to transcribe the data collected data in terms of relevance. A strong distinct 
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line between each participant’s opinion and suggestion were noted. Highlighting the key 

details and original ideas from the transcription. It is important to account the interpretation of 

possible ideas and patterns that can arise over collected data. The obtained data is stored in 

order to search for more detailed information in the future  

stages.   

 

 Phase 2 - Generation of Initial codes- In this step, the collected data will be broken down and 

the coding framework is established. The contribution to the research with clear specific 

empirical findings and content is more emphasized. It is found that frequency to a specific 

code usually gets repeated. Also, sometimes there is a need to revisit and formulate the 

research question again.  

 

 Phase 3 - Searching for themes-The generation of codes is accepted and formulated from the 

collected data in the above step. The next phase is to organize the codes in a series and 

combine them to generate themes. The codes are structured in such a sequence that there is a 

consistency in concepts.  The authors have to make decision here, on which data needs to be 

included and excluded. Next step is to record the codes on the basis of concepts and themes.   

 

 Phase 4 - Reviewing the themes- In this phase, the themes focused on creating a trustworthy 

thematic analysis are refined. Mapping the thematic themes is the main objective here. This 

includes the themes that are chosen for the final thematic analysis. Ultimately the selected 

themes reflect a clear view on path of selection of the themes in the thematic process.   

 

 Phase 5 - Defining and naming the themes-The names of the themes chosen are given along 

with the descriptive text. The inclusion of the external source is included in reviewing the 

generated and named themes. During the thematic process, the primary reason for including 

the external source is not to miss out or overlook any significant themes.    

 

 Phase 6 - Generating the Reports-Writing and making a report is the final stage of thematic 

analysis. This report includes a concise text outlying the system of observations, interpretation 

and completion of the results. The final themes are related to the question of research and the 

literacy involved in the study.    
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4.2 Categories 

Considering the two research questions following categories were developed. As per these categories 

codes were developed.  

 

1. EPR in Indian informal sector 

2. Integration of the formal and informal sector 

3. Strengthen of e-waste under EPR 

The research questions were developed such that readers get to know the problem within the Indian e-

waste systems. This study aims to find solution to those problems. Thus considering the research 

question and Problematization, categories were developed such that authors understand the impact of 

EPR in informal sector, how would the integration process take place and how would it be 

strengthened under the EPR policy.   

4.3 Codes 

To understand and identify difference and similarities of the obtained data, coding was used which 

usually aims to achieve the underlying idea behind a thematic analysis. 

 

EPR in Indian informal sector codes, quotation and citation are following TABLE 2:  

Concept 1: EPR in Indian informal sector 

Data Source Codes Quotation and Citation 

Interview 

Response 1 

1. A Sustainable 

business practice 

2. Not completely 

implemented in 

informal sector 

3. Needs support from 

government and 

consumers 

“As per me, EPR is a sustainable business practice which 

government has embedded on the producers and one should not 

confuse EPR with CSR. EPR is a great concept put is not completely 

implemented in the India and not by everyone this is because most of 

the e-waste in India is management by the informal sector which 

does not follow EPR. Thus if you ask me implementation of EPR is 

very poor in Indian informal sector, the reason could be no support 

from government and consumers” 

Interview 

Response 2 

1. Stackholder Support  

2. Government Support  

“The government must hold bulk consumers accountable by bringing 

them under the legal framework, such as making it mandatory for 

them to file yearly returns with the relevant authorities, such as 

SPCBs/PCCs. Stakeholders: Bulk Consumers, Government.” 
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Interview 

Response 3 

1. Exponential growth 

in informal sector 

2. No proper 

technologies, 

government rules 

and regulations    

"Extended Producer Responsibility is that government made 

mandatory for the producers to take care of waste. According to me 

EPR is beneficial but slow so, suppose what they are producing in a 

year in the fourth coming years they want to maybe a 10% to 20% 

buy back from the market and they want to give it to recyclers and 

then recyclers for the same would issue the destruction certificate. 

So, yes, I can see because I have been into the business since 2008 

and I have seen exponential growth in the last 5-6 years due to EPR. 

But, one thing I want to add still India is far behind in the E-waste 

management technology as well, managing purposes as well as the 

government rules and regulations. Still, we are far behind from the 

European countries and as well as the North American” 

Interview 

Response 4 

1. Lack of support 

from government. 

2. No accountability 

3. Unwanted 

interference of 

informal sector 

 

 

“EPR policy in Indian informal sector, they are not very countable, 

there is no transparency. Companies were given some targets to do 

within the E-waste rules. But, they have not completed of till now. 

Government has not bothered to really put check. There is no 

accountability in terms of really mapping that what is the extent of 

recycling which is happening and these entire soul reasons for you 

know are debatical activities and engagement of the unorganized 

sector in E-waste. 

Interview 

Response 5 

1. Interference of 

unorganized sector 

2. No proper 

segregation 

3. Lack of initiatives by 

government 

 

 

 

“I tell you, the PR organization, who are the producer, responsible 

media organizations Or call it EPR. It comprises basically of reverse 

logistics, social inclusion, public awareness, advocacy, and so many 

other things right. But if you see in India, the problem is the 

unorganized sector. What happens is like almost you go to 

aluminum, you go to class. You go to any metal, you go to plastic 

packaging, okay you go to textile, or any sort of waste which gets 

generated in India. The first problem is that we don't segregate waste 

at our source, second problem is the commercial waste, then comes 

the interference of unorganized mafia we call it as mafia, okay. So, 

unorganized players are there in the market. There a lot of 

intermediaries from data collection, segregation and recycling, they 

all are unorganized. Government does nothing to stop this” 
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Interview 

Response 6 

1. More Awareness 

2. EPR will develop in 

time 

“EPR in India is now getting awareness. All companies are having 

the awareness of the EPR `and the policies working in India right 

now, currently government has very strict norms. Okay, we thought 

that they can't able to produce the materials and not able to sell that 

material. The EPR is working right now. But it will take time to 

complete. What are the EPR plans? It will take another two to three 

years to come in stable condition. Needs more awareness especially 

in Informal sector”  

Interview 

Response 7 

1. More support from 

government  

2. Awareness 

3. Support and 

acknowledgement 

from stakeholders 

“EPR in India has made changes as many persons are following it 

and doing some good activities, but it's not enough. Basically 

government also want to put mining especially in risk management 

and do some loans using subsidy, educate through that some 

technologist because awareness is lacking, some training classes that 

that kind of things not then automatically you can develop new 

entrepreneurs and improve the management conditions. All the 

stakeholders within the informal sectors need to acknowledge EPR 

this is important. Many don’t, thus EPR is not a big success” 

Interview 

Response 8 

1. Not properly 

implemented 

2. Interference of 

informal sector 

3. No stakeholder 

support 

“EPR formalizes waste sector by setting up financial cost standards 

and environmental standards. But this concept is not entirely 

implemented where recycling is isolated from the chain of collection 

this is because of the interference and unregulated work done by the 

unauthorized individual or groups. The people within the informal 

sectors pay no heed to EPR policies” 

Interview 

Response 9 

1. Slow 

2. Lack of awareness 

3. Lack of government 

support 

“According to me EPR is a big term and taking recognition slowly. 

EPR has come years back but this term is still new to others, this is 

because of no awareness especially among the uneducated labours or 

small level businesses, government on their part have just imposed 

law but has not bothered to maintain it, EPR unlike other developed 

countries in India needs more improvements” 

Interview 

Response 10 

1. Government Support  

2. Awareness  

 

 
 

 

“We would advise the government to launch a campaign centred on 

the 'Duties of the Consumer' for the proper disposal and treatment of 

e-waste. In India, e-waste management is still in its infancy. As a 

result, raising consumer and public awareness at this early stage is 

important to the long-term achievement of the government's and 

industry's aim of effective e-waste disposal in the country.” 
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Interview 

Response 11 

1. Lack of awareness 

2. Consumer support 

“EPR basically brings on board each and every people in e-waste 

management field on the table. It is a framework which was started 

to put responsibilities on both producers and consumers to have 

proper disposal of waste. According to me, EPR has less impact not 

only in informal sector but also in the formal sectors. This needs to 

be improved by providing a detailed model for collection of waste 

from the consumer because in India what lacks is the awareness 

among both consumers and few informal sector in regards with 

proper disposal of e-waste because in India most of e-waste for 

example phones end up in garbage”  

 

Table 2: Codes of EPR in Indian informal sector 

By analyzing the answers given by the respondents, the author of this study understands that EPR is a 

sustainable business practice that the government has embedded in the producers. It is a framework that was 

started to provide responsibilities to both producers and consumers. This is to ensure the proper disposal of 

waste.  As per respondents EPR is a good concept but is only implemented by the formal sector. In EPR 

recycling is isolated from the chain of the collection this is because of the interference and unregulated work 

done by unauthorized individuals or groups.EPR policies are not accountable as they have no transparency. 

The EPR rules were drafted by keeping only the formal sector in mind. There is an exponential growth in the 

informal sector; management of e-waste in this sector is unauthorized. In the informal sector, there are many 

intermediates from waste collection, segregation, and recycling and many of them perform illegal practices. 

The government here is aware of everything but does nothing to stop this. It can be said that EPR is a failure 

not only in the informal sector but also informal sector, as per respondents the major reason for this is no 

proper support from the government, consumers, and stakeholders. A detailed model for the collection of 

waste from the consumer is needed. Also, there is a need to have change government rules and regulations. It 

can also be argued that with proper awareness EPR will develop with time. This is possible when all the 

stakeholders within the informal sector acknowledge EPR. Thus, respondents argue that government, public, 

and stakeholder support is important for the proper functioning of EPR in the informal sector. 

 

Based on the codes, sub-themes have been identified which have been based on the most occurring 

codes. Following sub-themes are identified: 

1. Government support 

2. Stakeholder support 

3. Public support 
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Integration between formal and informal sectors codes, quotation and citation are following TABLE 3:  

Concept 2:Integration between formal and informal 

Data Source Codes Quotation and Citation 

Interview 

Response 1 

1. Proper communication 

2. Well-structured network 

“Yes, according to me that is the only solution in India because 

see our population is huge. Many people who are living into the 

bottom of pyramid are already earning their bread and butter 

from the informal sector. In India, EPR is not a success because 

this policy tries to cut down these intermediaries. Integrating 

both sectors will ensure a proper communication and a well-

structured network of e-waste management in India” 

Interview 

Response 2 

1.  Government Support  

2.  Stakeholder Support  

“The government must acknowledge that household 

appliances and white goods have a longer life cycle. We 

would advise the government to undertake talks with industry 

and all stakeholders in order to achieve an agreement on a 

range of EOL dates for all EEE – home appliances/white 

goods and IT/telecom devices. This categorization is critical 

since Indian buyers prefer to utilise items till they die. Also, 

so that consumers are not forced to dispose of items before 

their true EOL simply because the regulations require it. 

Stakeholders include the government, consumers, and brand 

companies.” 

 

Interview 

Response 3 

1. Support from 

government 

2. Provision of incentives 

“As I previously said EPR is not a success till now, we also 

cannot call it a failure as it is a slow process. But according to 

me EPR could be more beneficial by bridging the gap between 

both formal and informal sectors. This can be done with the 

help of stricter norms and support from government. Provision 

of incentives can also prove beneficial”   

  

Interview 

Response 4 

1. Challenging 

2. Needed 

“Formal sector in India are well organized small and big 

organizations but they account less compare to the informal 

sector. The informal sector is a spreader network of collectors, 

segregators, scrap dealers and recyclers. Thus, you can say the 

informal sector dominates the whole e-waste industry in India. 

Integrating both sectors is challenging but I would say much 

needed” 
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Interview 

Response 5 

1. Cost incentive 

2. Beneficial financial and 

safety 

“Integrating both sectors is a good idea because as formal 

sector is highly regulated it demands huge investment in 

technology, in maintaining the standards, safety and in 

machinery. We can say it is more cost-intensive compare to 

informal. Thus formal sector faces huge losses and 

competition from the informal sector. Integrating them will 

ensure safety of workers, environment and can also be 

financially beneficial”  

Interview 

Response 6 

1. Mutual benefits 

2. Utilizing each other’s 

technique and network 

“Integrating both sectors will ensure mutual benefits. How I 

will tell you, informal sector dominates and has man power as 

it reaches door to door to every household whereas formal 

sector has proper standards, machinery but has no outreach.  If 

we integrate both sector formal sector can use the informal 

structure and networks with formal techniques to ensure 

mutual benefit” 

Interview 

Response 7 

1. Removing informal will 

shake the whole system 

2. Better to integrate 

“Eliminating informal sector is highly impossible and if we try 

to suppress it there would be unemployment and the whole e-

waste management body will be shaken and the formal sectors 

have to start form the scratch. Hence it’s better to integrate”    

Interview 

Response 8 

1. Challenging 

2. Harness strength of 

each other 

“Integrating both sector according to me is challenging where 

both sectors to need see how they could harness strengths of 

each other and achieve sustainable development”   

Interview 

Response 9 

1. Social Acceptance 

2. stakeholders support 

3. Government support 

“Informal sector manages almost the whole e-waste system in 

India, even though their work is not regulated but still their 

work needs to be acknowledged. They require a social 

acceptance, this possible when there is integration of both 

sectors. As the question is ask bout integrating booth sectors, 

I find this as a good idea, but think the government over here 

must put better norms ensuring support to both sectors and 

the e-waste management system has various stakeholders, a 

support from them is also essential”  

Interview 

Response 10 

1.    Integrate between bulk 

user and Government 

“The government must hold bulk consumers accountable by 

bringing them under the legal framework, such as making it 

mandatory for them to file yearly returns with the relevant 

authorities, such as SPCBs/PCCs. Stakeholders: Bulk 

Consumers, Government.” 
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Interview 

Response 11 

1. Stakeholder support 

2. Government Support 

 

“There must be an integration of activities of both sectors this 

will provide a feasible recycling model in India for e-waste 

recycling which was lacking. Including informal sector in the 

main stream business will help to track down all the activities 

taking places in this field. For this various stakeholders within 

the system must support” 

 

Table 3: Codes of integration between formal and informal sector 

In the above table answers of respondents on the integration of formal and informal sectors are discussed. As 

per them, integrating both sectors could be the solution to the problems within the Indian e-waste system. The 

integration will provide a feasible recycling model in India for e-waste recycling which was lacking. The many 

factors could cause hurdles when integrating both sectors. In India, EPR is not a success because this policy 

tries to cut down the intermediaries. Many people living at the bottom of the pyramid earn their bread and 

butter from the informal sector. Integrating both sectors will ensure acknowledgment of the entire informal 

sector. Including the informal sector in the mainstream, the business will help to track down all the activities 

taking place in this field. Respondents argue that these stakeholders within the system must support. 

Integrating both sectors will ensure mutual benefits. The informal sector dominates and has manpower as it 

reaches door to door to every household whereas the formal sector has proper standards, machinery but has 

no outreach. The formal sector could use the informal structure and networks with formal techniques to ensure 

mutual benefit. Proper communication and a well-structured network of e-waste management will be ensured.  

For this government support and stricter norms are required, provision of incentives can also prove to be 

beneficial.  

 

Considering financial terms, integration is a good idea because as the formal sector is highly regulated it 

demands huge investment in technology, maintaining the standards, safety, and machinery. The formal sector 

is the most cost-intensive compared to the informal. Thus formal sector faces huge losses and competition 

from the informal sector. Integrating them will ensure financial benefits, the safety of workers, and the 

environment. Also if the informal sector is eliminated or tried to suppress, there would be unemployment and 

the whole e-waste management body will be shaken and the formal sectors have to start from scratch. Thus, 

rather than eliminating, integrating is a better option. Thus, with support from government and stakeholders 

integration could harness the strengths of each sector and would help to achieve sustainable development. 

Based on the codes, sub-themes have been identified which have been based on the most occurring 

codes. Following sub-themes are identified: 

1. Acceptance and involvement of Stakeholders 

2. Support from government 

3. Mutual benefit 
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Strengthening the integration of e-waste sectors under EPR codes, quotation and citation are 

following TABLE 4:  

Concept 3: Strengthening the integration of e-waste sectors under EPR 

Data Source Codes Quotation and Citation 

Interview 

Response 1 

1. Proper technology 

2. Strong regulatory 

enforcement 

3. People’s responsibility 

 

“There are many factors that is a hurdle when integration of 

sectors could happen under EPR first is communication 

which is one big problem, okay. Absence of specific 

modern tools which could track the entire e-waste practices 

okay. DFE, 3Rs are methods that could be used. So, we can 

say technology is lacking, then people's responsibility is 

lacking, a strong regulatory enforcement needs to be 

designed, because now they are just frameworks they also 

need to be properly implemented. If all these factors are 

considered then e-waste sector integration under EPR can 

be easily strengthen” 

Interview 

Response 2 

1. Proper collection 

channels 

2. Regulated framework and 

modern technologies 

3. Better manufacturing 

chain 

 

“If you see the current scenario, the manufacturing chain of 

electronic products are scattered where parts of these 

electronic products come from various countries for 

example battery comes from one, whereas assembling is 

done in another country. This scattered manufacturing chain 

makes it difficult for producers to follow EPR. The 

collection system is ambiguous and is not legalized. For 

strengthen EPR, integration of both sectors is mandate but 

along with this a proper developed collection channel of 

informal sector and use of regulated framework and modern 

technology that formal sector follows. Producers on their 

part need to take EPR more serious by keeping their 

systems update. Where every producer must provide more 

detailed information on the electronic parts and components 

used by them and improve their manufacturing chain. 

According to me, this could lead to proper implementation 

of EPR”      

Interview 

Response 3 

1. Authorized collection 

channel 

2. Circular economy 

“To strengthen EPR more there must be authorized 

individuals or teams responsible for collection and 

channelization of e-waste. Also I believe like other 

developed countries a circular economy concept must be 

adopted by India”  
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Interview 

Response 4 

1. Adoption of DFE 

practices 

“I think in both sectors integration and implementation of 

EPR is going to take time. The question was to strengthen 

integration under EPR, for this I will say the EPR rules 

need to be stricter. EPR must mandate the producers to use 

only those components and part that have less impact on the 

environment and humans. You would have heard about 

design for environment, it is one of the best practices used 

on product development processes. This needs to be 

followed by producers in order to have lesser impacts”    

Interview 

Response 5 

1. Awareness 

2. Deposit Refund Scheme 

“Awareness is an important factor in e-waste management 

of India. Government on their part is now initiating an E-

waste awareness program which comes under Digital India 

initiatives. This programs fails to reach larger audience. As 

per me, a proper awareness program that makes the public 

and the people coming under informal sector more aware of 

e-waste recycling and the available better alternative 

techniques and solutions of managing e-waste. I have heard 

of something called deposit refund scheme where when 

buying an electronic product one could pay deposit and 

later get it back when they submit the used product back. So 

you see such initiatives or schemes can be used under the 

EPR rule”  

Interview 

Response 6 

1. Stakeholder involvement 

 

 

 

 

“Partnership between both sectors can be implemented 

successfully when all stakeholders agree upon it and 

perceive positive impacts. Hence, stakeholders acceptance 

and involvement in the integration process is very 

important” 

Interview 

Response 7 

1. Government support 

2. Proper collection, 

separation and recycling 

channels 

3. Incentives 

“For strengthening integration of both sector under EPR, 

the government must take up the responsibility to ensure 

proper practise of collection, separation and recycling of e-

waste with more serious EPR rules, government should 

provide incentives and producers should adopt 

environmental friendly methods” 

Interview 

Response 8 

1. NGOs 

2. Non-profitable 

organizations 

3. Government and 

stakeholder support 

“Including NGOs and other non-profitable organization in 

these integration process could prove beneficial, along with 

this government and stakeholders support under the law of 

EPR is essential for integrating and bridging gap between 

formal and informal sectors”  
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Interview 

Respondent 9 

1. Government Support  “Government include all dealers/retailers, as well as the 

unorganised recycling sector (kabadiwallahs/scrap dealers), 

in a registered accreditation model governed by the 

SPCBs/PCCs.” 

Interview 

Respondent 10 

1. Stakeholder engagement  

2. Training  

“Producers and merchants may enter into contractual 

arrangements to ensure that when items reach the end of 

their useful life, they are exclusively supplied to certified 

collectors/kabadiwallahs/recyclers. This will allow the 

informal sector to become more integrated into the legal 

framework.  

• Local recyclers/kabadiwallahs will be accredited by 

SPCBs/PCCs only if they adhere to specific safety 

procedures. 

• Through franchisee agreements with dealers/retailers, 

kabadiwallahs/local recyclers may be brought into the 

ecosystem.” 

Interview 

Response 11 

1. PROs 

2. Bottom up and bottom 

down approaches 

3. Training, equipment 

provision 

4. Stakeholder engagement 

“Producers and Producer Responsibility Organization 

(PROs) can use the existing informal methods to ensure 

proper collection which are entitled to EPR rules, have 

bottom up and top down approaches, establishment of 

better and new EPR plan which include straining, 

organizational support, and provision of equipment. 

Engagement of relevant stakeholders is also important” 

 

Table 4: Codes of strengthening the integration of E-waste sector under EPR 

In the above table answers of respondents on the strengthening of the e-waste sector under EPR are coded. 

As per the respondents, for strengthening the integration of both sectors under EPR, there is the absence of 

specific modern tools that could track down the entire e-waste practices. Producers should be made mandated 

to use only those components and parts that have less impact on the environment and humans. For this DFE, 

3RS are modern methods that could be used. Strong regulatory enforcement needs to be designed. 

Respondents also discuss on manufacturing chain of electronic products which is scattered. According to 

them, this scattered manufacturing chain makes it difficult for producers to follow EPR. The collection system is 

ambiguous and is not legalized. Respondents state that for strengthening EPR, integration of both sectors is a 

mandate but along with this a properly developed collection channel for the informal sector and use of the 

regulated framework and modern technology are also important. Also, producers need to take EPR more 

seriously by keeping their entire systems updated. Where every producer must provide more detailed 

information on the electronic parts and components used by them and improve their manufacturing chain. 
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Respondents argue that integration and implementation of EPR are going to take time. There must be 

authorized individuals or teams responsible for the collection and channelization of e-waste. Adoption of 

concepts such as circular economy must be adopted. Awareness is also important when strengthening the 

integration process. The government on their part had initiated an e-waste awareness program which comes 

under Digital India initiatives. But this program failed to reach a larger audience. There must be awareness 

programs that make the public and the people come under the informal sector and makes more awareness of 

e-waste recycling and the available better alternative techniques and solutions for managing e-waste. A 

deposit refund scheme (DRS) was when buying an electronic product one could pay a deposit and later get it 

back when they submit the used product back. Such an initiative needs to be adopted. Stakeholders’ 

acceptance and involvement in the integration process are also very important in strengthening.  

 

Involving NGOs and other non-profitable organizations in these integration processes could prove beneficial. A 

new concept called Producers and Producer Responsibility Organization (PROs) can be involved. A PRO 

ensures proper collections which are entitled to EPR rules, have bottom-up and top-down approaches. Training 

the informal sector on the available modern technologies and equipment is also needed. Thus, for 

strengthening integration between both sectors the above-discussed factors are important as per the 

respondents.   

Based on the codes, sub-themes have been identified which have been based on the most occurring 

codes. Following sub-themes are identified: 

      1. PRO’s, Deposit Refund Scheme, Circular economy, incentives, dedicated authorized 

collection channels 

      2. Adoption of DFE and modern technologies 

3. Public awareness program 

Considering the developed research questions and on the obtained codes, sub-themes are identified. 

Based on these sub-themes, main themes were developed.  

4.4 Themes 

According to Ryan and Bernard (2003), themes are identified on the basis of generating codes, 

repeating words, key indigenous terms and keywords in context (Ryan & Bernand, 2003).The 

developed themes are relevant to the research question.   

1. Impacts of EPR policy on the informal sector in India? 

2. How can connection between the formal and informal sector of e-waste management be strengthen 

under EPR? 
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The generated themes are: 

Theme 1: Support 

 Codes: Support from government, support and engagement of stakeholders, support from 

customers. 

Theme 2: Adoption and initiatives 

 Codes: Modern techniques, Design for Environment methods, dedicated authorized collection 

channels, circular economy, and incentives. 

Theme 3: Regulated framework 

 Codes: Adoption of new rules and equipment, PROs, Deposit Refund Scheme, Awareness 

program. 

4.5 Analyzing Themes 

For further analysis, these three themes were selected based on the number of sub-themes connected. 

4.5.1. Support 

The first theme generated is Support. When ask about the impacts of EPR in India, especially in the 

informal sector. Many respondents say that EPR is a great concept but yet it is not completely 

implemented in India. This is because only the formal sector follows EPR   and not the informal 

sector. When ask the reason, the author of this study get to know that this is because of having no 

proper support for EPR from the informal side. After analyzing the interviews, various support codes 

were generated which are: 

 

 Support from government: Supporting the insights of the respondents, Gupt and Sahay 

(2015) state that EPR in India fails to provide a vision of how the regulation can meet its 

objectives. This is because the government fails to provide support in terms of finance, 

guidance, and support (Gupt& Sahay, 2015). As per Manish and Chakraborty, (2019) 

government on their part should look for collaborating with other industries to draw out 

standard operating procedures and a phased approach so as to have better management of e-

waste. Government should also consider other countries adopted methods for efficient e-waste 

management. The government on their part should encourage new entrepreneurs by giving a 

necessary provision of financial and technological guidance. Joint ventures between 

international and local businesses must be developed by the government for setting up large 

industrial e-waste collection centers and recovery stations. These ventures could be funded 
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through a combination of public and private investment (Manish & Chakraborty, 2019). Thus, 

it is high time government now takes proactive measures to maintain e-waste in India. 

 

 Support and engagement of Stakeholder: As per respondents, support and engagement of 

stakeholders are important because according to them the reason EPR fails in the Indian 

informal sector is because of the lack of support of stakeholders. Stakeholders from both 

formal and informal sectors need to be considered. Informal stakeholders due to their local 

experience and knowledge can assist in the identification of relevant waste streams and 

increase collection rates. As per Hinchliffe, Frommann, and Gunsilius (2020) government can 

help to bring all stakeholders under the ambit of existing legal frameworks. By integrating 

informal stakeholders into formal e-waste management systems, public authorities increase the 

chance of legislation being successful as they avoid the creation of parallel systems and reduce 

the competitive pressure on formal actors (Hinchliffe, Frommann, & Gunsilius, 2017). 

 

 Support from Consumers: As per respondents, the support from consumers is important as 

they play a major role in e-waste management. Consumers casually throw electronic gadgets 

along with other waste and later this electronic waste is burned rather than recycled. 

Hazardous substances are released in this process. According to Manish and Chakraborty 

(2019), it is the responsibility of consumers to have proper disposal of e-waste from normal 

waste. Consumers should also encourage and buy electronic products that cause less harm to 

the environment (Manish & Chakraborty, 2019). 

 

4.5.2. Adoption and initiatives 

The second theme generated is adoption and initiatives. This was developed in line with the second 

research question on how can connection between the formal and informal sector of e-waste 

management be strengthen under EPR. According to the respondents to bridge a gap between both 

sectors under EPR, adoption of certain initiatives must be done.  

 

 Modern techniques: As per respondents with the existing manual techniques, there is an 

urgent need for the deployment of mature modern technologies so as to improve recycling 

efficiency.  The informal sector in India uses old and traditional practices to recycle e-waste. 

Mohd and Kaushal (2018) claim that rudimentary and old techniques such as acid leaching, 

open-air burning are carried out by the informal sector (Mohd & Kaushal, 2018). Respondents 

suggest that the adoption of modern technologies could help to strengthen the integration. 
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Where they suggest that government here can impose new rules under EPR, where EPR 

provides facilities of modern techniques.   

 

 Design for Environment methods: Respondents suggest that for bridging the gap between 

both sectors under EPR the producers must take up modern product development processes 

such as DFE to reduce the product's impact on the environment. Manish and Chakraborty 

(2019) claim that the DFE principle in product design is a process used to reduce the 

environmental impact of products being put into the market. Authors also claim that it is often 

seen that the robust rules in India are ineffective due to slack implementation (Manish& 

Chakraborty, 2019).   

   

 Dedicated authorized collection channels: The informal sector has an illegal and 

unauthorized way of collecting and recycling e-waste. According to respondents, the 

government should expand the formal e-waste recycling capacity through co-funding 

infrastructure improvements and processing facilities. Respondents also suggested that new 

recycling units could be formed by having collaboration with small and big e-waste companies 

that could be public or private. A dedicated e-waste collection channel such as collection 

centers and PROs could help in bridging the gap between the formal and informal sectors in 

India under EPR. 

 

 Circular economy: Many respondents suggested the adoption of the circular economy model 

so as to employ not only proper waste management but would also reuse, recycling and would 

help manufacturers to support the development of new industries and jobs, reducing emissions 

and increasing efficient use of natural resources. Supporting this Condra (2020) describes that 

a circular economy has the ability to sustain economic development in the event of financial 

and other economic crises in the future.  A circular economy plays an important role in 

decoupling economic growth from the use of natural resources by eliminating waste at every 

stage of the value chain (Condra, 2020). Thus helping the environment.   

 

 Incentives: As per respondents’ the government must provide incentives or could introduce a 

point-based reward system of E-waste Recycling Credits (ERCs) so that waste is collected and 

brought to authorized recycling centers. Supporting this Gaikwad (2019) claims that on the 

basis of volume and type of e-waste gathered, through this requisite ERCs would be earned 

that can be used to offset energy utility bills. Adopting such an initiative will provide 



65 

 

incentives for illegal and unauthorized businesses to formalize their operations and will 

provide supply chain links with approved recycling centers. New recycling units via 

partnerships with large e-waste companies can be set up by providing incentives. Schemes can 

be granted for incentivizing small-scale informal workers to upgrade their facilities of health 

and safety. The author suggests that cities could apply for national funding schemes for urban 

development that could be used to connect the well-established network of decentralized 

collection and small recycling units in the unauthorized sector with large industrial recycling 

centers (Gaikwad, 2019). 

4.5.3 Regulatory enforcement 

India’s regulatory systems are weakly articulated in terms of implementation and enforcement 

considering the tremendous growth of e-waste over past decade in India. Even after introduction of 

EPR, India still needs more regulatory changes. Listed down are some regulatory framework and 

changes suggested by the respondents that can be adopted to strengthen integration of formal and 

informal sectors.   

 

 Adoption of new rules and equipment: As per respondents the government should rethink 

and re-plan the policies that come under the EPR approach. Supporting this Turaga, Bhaskar, 

and Sinha (2019) claim that to strengthen the integration of formal and informal sectors under 

EPR, there must be regulatory enforcement of economic instruments such as advanced 

recycling fee (ARF) or advanced disposal fee (ADF) imposed on electronic products that are 

sold in the market.  It would be possible to use and relieve producers of physical collection 

obligations, and the revenue generated through this could be used to build end-of-life 

electronics goods. The revenues generated can be used for several other things such as 

subsidizing customers to deposit their e-waste at designated centers, funding PROs, and 

providing skill training to the workers of informal sectors. Now the issue with these economic 

instruments would be to determine the right fee. As per Turaga, Bhaskar, and Sinha (2019) 

“principles of economics would suggest a fee equivalent to the marginal external cost of the 

end-of-life equipment”. By adopting ADF, producers need not be regulated, thus would lessen 

the regulatory burden on producers. Regulatory steps such as licenses and conditions inspected 

data and compliance status of inspected facilities should be made available for the public to 

review. Many of these documents are already available publicly, but these activities must be 

institutionalized. The creation of regularly updated publicly available data will play an 

important role in enforcement (Turaga, Bhaskar, & Sinha, 2019). 
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 Producer Responsibility Organization (PROS):  A PRO is an agency that through 

numerous recyclers and dismantlers all over the country, helps the producers achieve EPR 

objectives and goals, PRO is also responsible for setting up focused e-waste collection 

systems and for raising awareness of e-waste recycling. Few respondents feel that the adoption 

of such kind of organization under the EPR rule will help in strengthening the integration of 

formal and informal sectors.   

 Deposit Refund Scheme (DRS): According to the respondents, a DRS which is economic 

equipment must be included under the EPR plan in order to strengthen the integration of 

formal and informal sectors. Supporting this author states DRS is an additional economic 

technique or can be called equipment where the producer charges extra money as a deposit 

when purchasing electrical and electronic devices. This deposit is then returned to the 

customer along with some interest when the equipment has reached the end of its life cycle. 

This ensures the collection of electronic equipment and their channelization to authorized 

dismantlers. This is possible provided the producer refunds the deposit amount along with the 

interest. According to respondents, such a scheme should be included in the EPR plan. 

     

 Public awareness program: As per Respondents, a regulatory change in terms of public 

awareness needs to be done. The recent e-waste regulations require manufacturers to include 

information on the effects of e-waste on their website which also includes the proper 

management practice. Respondents claim that there are some awareness campaigns running at 

periodic intervals. Many manufacturers are doing their part by providing details on their 

websites, but evidence shows that level of awareness remains low among the majority of the 

consumers. According to them, stricter guidelines, regulations on the producers would help to 

improve the awareness among the consumers regarding e-waste regulations. Supporting this 

Turaga, Bhaskar, and Sinha (2019) say by grassroots-level groups operating in the field of e-

waste. The manufacturers should be required to conduct these campaigns. This can be done by 

combining awareness campaigns for other waste sources such as municipal solid waste, 

medical waste, and batteries. Turaga, Bhaskar, and Sinha (2019) suggest techniques such as 

research and evaluation of information campaigns which could be part of governments’ 

strategy.  These public awareness campaigns must be carried out with the goal of reducing the 

consumption of electronic products in the long run. The author states that all these public 

awareness campaigns must be established through collaboration and partnerships among the 

relevant stakeholders (Turaga, Bhaskar, & Sinha, 2019). 
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Thus, by analyzing the data generated from the interview, one could easily say that the impact of EPR 

on the informal sector is slow or rather negligible. This is because of no proper support from the 

government, stakeholders, and customers. Through interviews author of this study, get to know that 

the connection between the formal and informal sectors of e-waste management can be strengthened 

under EPR when certain initiatives and regulatory enforcement are established.  Further, in the 

discussion section, all these findings will be discussed in detail.   
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5. DISCUSSION 

In the discussion section, the findings obtained from interviews and literatures are discussed. In this 

same section the author of this study also discusses her findings and her view points. Improvements 

and suggestions for strengthening the connection of formal and informal sector under EPR rule are 

also discussed in this section. 

___________________________________________________________________________ 

5.1 Understanding the impacts of Extended Producer Responsibility (EPR) policy 

on the informal sector in India 

 

Research Questions: 

 What are the current waste management systems that are implemented in India?  

 What are the required steps to manage E-waste management to enhance environmental 

sustainability?  

India's e-waste guidelines, utilizing the EPR approach, happened in May 2012, with further changes 

in 2016. Years after its implementation, EPR has had a limited impact on the e-waste management 

system in India. EPR in India doesn’t come under corporate social responsibility but is a part of 

sustainable business practice. EPR is nothing but a product policy where it sets up monetary cost 

standards and ecological guidelines.  

 

An interviewee who participated in this study claimed that EPR is not completely implemented in 

India and fails to meet its objective. For they feel, it is the interference of the informal sector in e-

waste management is the major reason. Along with this, lack of support from the government, 

consumers, and stakeholders were a few other reasons mentioned for the failure of EPR in the 

informal sector.   

 

As per the author of this study, EPR was not a success because it failed to recognize the role of the 

huge informal sector in the collection and recycling of e-waste in India. EPR rules were drafted only 

for the formal sector, which manages the least percentage of e-waste in India. To overcome this, 

integration of both formal and informal sectors is suggested. Also, a lack of awareness among 

consumers and workers of the informal sector regarding the costs of returning the end-of-life 

equipment to formal collectors is reducing the willingness of consumers to return their waste to 

formal recyclers. A low level of awareness among consumers and waste generators is one of the 
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reasons for EPR failure in India.  There is no awareness among the consumers on end-of-life 

management of electronic items. Residents, if sensitized can help to reinforce the informal networks 

by giving waste to them and preventing them from undertaking probably the most toxic recycling 

processes. 

 

There is next to no comprehension of the stakeholders and their role in e-waste management. Also, 

rules and guidelines could be attributed to pointing out more noteworthy attention to the e-waste 

issues among the different stakeholders. The author of this study also feels that it’s the role of the 

government to bring together various stakeholders in the system. For this, the government has to 

constantly assess the adequacy of e-waste guidelines and bring some vital administrative changes. By 

bringing all stakeholders under one umbrella, government increases the chance of legislation being 

successful as they avoid the creation of parallel systems and reduce the competitive pressure between 

both sectors (Hinchliffe, Frommann, & Gunsilius, 2017). 

 

Gupt and Sahay (2015) reviewed 27 cases to determine the factors affecting the concept of EPR in the 

informal sector and in a developing country like India. They conclude that EPR in India fails to 

provide a vision of how the regulation can meet its objectives. This is because the government fails to 

provide support in terms of finance, guidance, and support (Gupt& Sahay, 2015). According to the 

findings of this study, to have a proper implementation of EPR the government needs to reconsider 

the policy instruments under the EPR approach in the informal sector. The government should support 

the informal sector by developing well-networked collection logistics, providing training and skill 

development to the workers, subsidizing consumers, and having a successful partnership with 

producers and PRO.    

 

It can be concluded that the impacts of EPR in the informal sector in India are quite low and there is a 

long way to go for having a proper EPR implementation in India. That can be started by developing a 

policy framework that could facilitate a robust e-waste management system in India. Support and 

engagement from all the stakeholders involved in both formal and informal sectors, support, and 

mandatory actions from government and consumers are important factors to have proper 

implementation of EPR. 
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5.2 Strengthening the connection between the formal and informal sectors of e-

waste management under EPR. 

Listed below are some actions that are required to strengthen the integration of formal and informal 

sector under the EPR rule.  

5.2.1 Auditing the current scenario and regulations 

It is important to monitor the compliance and implementation of existing e-waste laws because the 

current regulatory infrastructure seems to be insufficient. By auditing the current regulations again the 

role and actions of the informal sector require to be addressed. There is a need for acknowledging the 

repairs and refurbishments of the informal sector. According to the author of this study, this scenario 

may not improve in the coming few years as the state fails to acknowledge its inadequacy. Also, there 

is a need for another and better regulatory framework and governance mechanism, to improve these 

circumstances. Also, better integration is possible by auditing the current scenario and regulations.   

5.2.2 Informal sectors 

To strengthen the connection between both sectors under EPR, the author of this study claims to first 

address the problem within the informal sector. It is important to review the current scenario of the 

informal sector. The law needs to acknowledge the existence and contribution of the informal sector. 

It is also important to recognize the informal recyclers as critical stakeholders. Supporting this author 

of this study suggests an engagement with the informal sector workers in a way that perceives their 

right to livelihoods, fabricates trust, and builds up a mutual understanding of the issues with potential 

solutions, must be the initial step. Also, there is a need for MoEFCC to audit the current guidelines to 

recognize the role that the informal sector plays. Also, the government can generate awareness which 

can be changed consumer behavior. The mission can be demonstrated along the lines of the Swachh 

Bharat Mission which raised awareness of waste management.  

 

The informal sector is quite diverse and involves many stakeholders. Hence, a multi-level approach is 

required for developing a path forward to their integration into the formal recycling sector (Krüger, 

2010). Informal actors must be progressively brought on board through awareness programs 

established by the government, with the use of innovative technologies. Informal workers have to be 

supported with training on legal framework and working conditions such as safety, risks, non-

compliance, and organizing work procedures under the umbrella of formal association. 
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5.2.3 Role of government and stakeholder in integration 

Also, the role of government plays an essential role where must establish a platform that encourages 

consultations among various stakeholders. Stakeholders here can be workers of informal sectors, 

PROs, NGOs, various recyclers and manufacturers, and other third parties. The author of this thesis 

suggests establishing cross-sector partnerships by having clearly defined roles for each stakeholder 

would improve the connection between formal and informal sectors.   

 

For creating a partnership various options must be discussed and determined. As per Turaga, Bhaskar, 

& Sinha (2019), working out the right agreements and protocols is a key to a partnership between 

both sectors. Interface organizations should play the job of mediators which communicate the needs 

of informal collectors and align them with PROs. Ensuring transparency is paramount for entering 

successful partnerships with producers and PROs (Turaga, Bhaskar, & Sinha, 2019).  

 

The process of strengthening the connection between the formal and informal is challenging because 

as per Krüger (2010) very less is still known about the diversity of networking within informal 

recyclers, and their distribution of tasks and financial mechanisms amongst its various stakeholders. 

But at the same time, the informal sectors are quite diverse and involves many stakeholders. Hence, a 

multi-level approach is required for developing a path forward to their inclusion in the formal 

recycling market (Krüger, 2010).  

5.2.4 Inventorization of waste and generation of data 

There have never been significant attempts to address the issues of inventorization of waste and 

generation of data. A scientific and rational approach often includes inventorization and life span 

evaluation of an electronic product. As per Turaga, Bhaskar, & Sinha (2019), the waste flow volumes 

of the informal sector and of the population is directly or indirectly involved in e-waste are focused 

solely on weak and incomplete knowledge, which inhibits the creation of a sound legal structure and 

an efficient mechanism for implementation. In partnership with grassroots organizations, the 

government should produce more reliable estimates of people and workers involved in e-waste 

management in India. People and methods involved in various processes such as collection, 

separation, and recycling must be estimated (Turaga, Bhaskar, & Sinha, 2019). 

5.2.5 Use of Technology 

Recycling electronic waste implies isolating materials, particles, or chemical components. This is 

done to be sold as crude material for manufacturing new electronic products. It has to be first 

dismantled, sorted, ground, and later separated the materials. Burning and treating them with chemical 
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processes. Different producers and strategies are required for all these processes. Many developed 

countries like the USA, Sweden, Canada, Germany, etc. adopt modern technologies and in 

developing, promoting, maintaining, and regulating cost-effective technologies to address e-waste 

management, the government has an important role to play in bringing an end to end recycling 

solutions (Turaga, Bhaskar, & Sinha, 2019). The integration of the formal and informal sectors will 

enable the government to provide initial financial support before self-sustainability is achieved.     

 

Also, the interviewee in their interview argues that the existing techniques used in India for e-waste 

management are outdated and inefficient. Mohd and Kaushal (2018) claim that rudimentary and old 

techniques such as acid leaching, open-air burning are carried out by the informal sector in 

India(Mohd & Kaushal, 2018). Also adopting manual technologies will help in strengthening 

integration. Interviewees discuss modern methods such as the DFE method which is used to reduce 

the impact on the environment where all the manufacturing processes involved are done in a 

sustainable way.   

 

Prasad & Vithanage (2019) in their book suggest modern technologies now available for the treatment 

of waste and decollation benchmarks for electronic components such as capacitors, batteries, resistors, 

printed circuit boards. These authors discuss the recovery of precious metals through modern methods 

such as pyrometallurgy and thermal plasma. Microbial treatment is also a method that offers cheap 

and green biological processes to recover precious methods. Adopting these technologies will 

improve e-waste management (Prasad & Vithanage, 2019).      

5.2.6 Adoption and initiatives 

Few interviewees had also discussed the adoption of the circular economy. The author of this study 

also found that the adoption of a circular economy can be proven beneficial to sustain economic 

development and would support the development of new industries and jobs. A circular economy 

plays an important role in decoupling economic growth from the use of natural resources by 

eliminating waste at every stage of the value chain (Condra, 2020). 

 

Economic instruments such as advanced recycling fee (ARF) or advanced disposal fee (ADF) need to 

be imposed on electronic products. It would be possible to use and relieve producers of physical 

collection obligations, and the revenue generated through this could be used to build end-of-life 

electronics goods. Many developed countries have already adopted these instruments. Also to have a 

proper integration among both sectors Deposit Refund Scheme (DRS) should be implemented under 

the EPR plan.  DRS is an additional economic technique where the producer charges extra money as a 
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deposit when purchasing electrical and electronic devices. This deposit is then returned to the 

customer along with some interest when the equipment has reached the end of its life cycle. Adopting 

such a process will. This guarantees assortment of electronic devices and their channelization to 

approved dismantlers. The application of such economic instruments will ensure proper e-waste 

management under the EPR rule.   

 

A PRO is an organization that through various recyclers and dismantlers everywhere in the nation, 

assists the makers with accomplishing EPR targets and objectives, PRO is additionally answerable for 

setting up an engaged e- waste assortment framework and for bringing issues to light of e-waste 

recycling. Selection of such sort of association under the EPR rule would help in reinforcing the 

coordination of formal and informal sectors. 

 

Therefore, it can be concluded that ERP impacts on the informal sector were not as good as it was 

expected. The major reason for its failure was that EPR failed to recognize the role of the huge 

informal sector in the collection and recycling of e-waste in India, there was no proper support from 

the government, stakeholders, and consumers. Also, it can be argued that all the existing policies and 

rules need to be reconsidered by the government to ensure a successful implementation of EPR. It is 

important to audit the current scenario and regulations, acknowledge the existence and contribution of 

the informal sector, along with certain incentives and instruments that need to be undertaken that will 

help to strengthen the integration of formal and informal sectors under the EPR rule. 
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6. CONCLUSION 

This section concludes the study by giving a brief summary of the aim, motivation, and results. This 

section ends with a discussion about the limitation of this study and possible areas where future 

research could be made.  

___________________________________________________________________________ 

6.1 Concluding the study 

Overuse of electronic products/ items in the past few years has posed a significant social and 

environmental challenge to the world.  The quest for efficiency in a fast-paced world, the lure of slick 

marketing, mass production of innovative high-tech products – iPods, digital cameras, cell phones, 

and personal computers, have increased the consumption of electronic items.   Electronic devices are 

made of toxic and harmful substances which cause harm to the environment and to human health. So 

it’s important to have safe and proper disposal of these electronic items. E-waste is a great business 

opportunity because these e-wastes also contain several valuable materials and metals. These metals 

have a huge demand in the market. Therefore proper e-waste management is essential for any country. 

 

India is a developing country with a rapidly growing economy. Due to the development of the IT 

sector and technological advancements, the utilization of electronic products has increased drastically. 

Thus electronic waste stream is one of the fastest-growing waste streams in India. Institutional 

sectors, manufacturing, household, government, and commercial sectors contribute to maximum e-

waste in India. Steps involved in e-waste management are collection, separation, and disassembling of 

the products for their usable parts, components, modules, that have a resale value (Chatterjee, n.d.). 

There are two sectors that manage waste in India, the formal and informal. The formal sector in India 

has a regulated framework and manages e-waste in an environmentally sound manner. On the other 

hand, the informal sector manages around 95% of India’s e-waste and is highly unregulated. Illegal 

and unregistered businesses operate in this method.  

Before 2011, there was no separate e-waste collection in India. In the year 2016, a rule called 

Extended Producer Responsibility (EPR) was introduced which made manufacturers/ producers 

responsible for the safe disposal of electronic goods. This rule of ERP was drafted such that it can be 

used in both sectors. As per various reports, ERP is not a success to date. Thus, it is necessary to 

evaluate its impact and understand the reasons for its failure. For this, the current e-waste scenario is 

compared with the previous one. This study also analyses the integration of both sectors and their 

strengthening under EPR. 
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Thus considering these issues, two research questions were developed. The first research question 

understands the impacts of EPR in the informal sector and the second research question answers how 

the connection between the formal and informal sectors of e-waste management. To answer these 

questions a qualitative research method was adopted, primary data was conducted through interviews 

and secondary data was collected through reading various literatures. All nine interviews were 

conducted, with respondents within both formal and informal sectors. A thematic analysis was 

followed. The obtained data was later transcribed and coded through which three categories were 

considered. From these categories, sub-themes and main themes were developed. Support, adoption 

of initiatives, and regulatory enforcement were themes on which findings were made. 

From the obtained findings, this study concludes that there is a limited impact that India has because 

of EPR. The limited impact of this rule is an indication of the challenges that India faces as far as e-

waste management is concerned. Many studies are been developed on the topics of integrating formal 

and informal sectors, which reveals the urgent need for integration and provides a benchmark 

comprehension of how the informal sector functions in this segment. However, these investigations 

have still been irregular and locally focused, and not yet empowered to get a comprehensive 

understanding. 

 

Formalizing of informal sectors includes many stages with various degrees of inclusion to coordinate 

and integrate these casual informal partners into the conventional recycling plan. When the recycling 

cycles are recognized the next step is to create groups of stakeholders within the cluster and identify 

their core processes within the group. Over here the government plays an important to bring all 

stakeholders from both sectors under one umbrella. With its wide scope and access to waste from both 

urban and rural areas, the Author of this study concludes that the informal sector plays a critical role 

in managing e-waste in India. The task is to find the right connection between the law and industry 

which is only possible when the law recognizes the presence and the contribution of the informal 

sector.    

 

It was seen that integration of the informal sector into the formal sector would not only enhance the 

collection and recyclable recovery rates but also reduce overall e-waste management costs (Toxics 

Link, 2004). But to achieve this adoption of modern technologies is essential. Modern technologies 

and methods such as DFE, pyrometallurgy, thermal plasma, and microbial treatment are some proven 

technologies adopted by many developed countries. Going for these modern technologies would 

ensure efficiency, safety, and success in the field of e-waste management. 
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Analyzing various literatures and interviews, it can be concluded that support from consumers, 

government, and stakeholders are the key factors for the integration of both sectors.  Also, the EPR 

policy in the informal sector is not countable and there is no transparency. There is no accountability 

in terms of mapping that what is the extent of recycling that is happening. This could be the major 

reason for the practicing of debatical activities and for the engagement of unauthorized sectors in 

India. Thus, by integrating both sectors, all the illegal activities can be examined. Also, the informal 

sector can make use of the formalized methods and techniques that the formal sector follows.    

Gupt and Sahay (2015) also conclude that lack of awareness among consumers could be a reason for 

the failure of EPR in India (Gupt& Sahay, 2015). In India awareness among consumers and a few 

informal sectors in regards to proper disposal of e-waste. Awareness can be created when campaigns 

are designed with the help of NGOs and other non-profitable organizations. In India waste 

segregation is a big issue, wherein many consumers aren’t aware of the separate collection of e-waste 

from normal waste. Thus campaigns educating on the proper disposal of waste are essential. It is the 

role of the government to ensure awareness.  

 

The author of this study suggests a scheme wherein within the EPR rule incentives are provided to the 

producers so as to take environmental consideration into the product design. Where producers could 

get incentives to design their products with recyclable and less toxic materials. This will make the 

producers internalize the social costs. One of the respondents suggested the provision of an incentive 

like a point-based reward system of E-waste recycling credits (ERC). This will ensure that the waste 

is collected and brought to authorized recycling centers. Adopting this scheme will ensure the proper 

collection of e-waste in India.  

 

Thus, it can be concluded that there is a long way to have a successful implementation of EPR in 

India. The informal sector that dominates the e-waste market needs to be acknowledged. Proper 

framework and schemes must be drafted considering both the sectors of e-waste in India. Social and 

economic concerns need to be identified and overcome. Modern technology, methods, techniques, 

and instruments adopted by other developed countries must be put into practice. Hence, there is an 

urgent need of integrating formal and informal sectors in India by considering the laws and policies of 

EPR. 

 



77 

 

6.2 Critical Success Factors or CSF 

The E-waste policy of collection can be considered a challenging approach for India. It can be stated 

that stability of the economy is important in different developing states including India and different 

large diversities can be observed in concern to social-economic factors. It can be stated that the 

collection policy of e-waste mainly impacts different stakeholders such as raw material, 

manufacturers, assemblers, producers, generator retailers, scrap dealers, recycler smelters, and 

different regulators (Slunge and Alpizar, 2019). The design of a different e-waste policy for collection 

is required to be maintained appropriately to enhance the critical success factor. It can be stated that 

maximizing waste collection can easily be provided by the stability of the business. Enhancement of 

Technology involvement in the CSF can be considered an important part of the E-waste collection 

policy.  

 

It can be stated that different programs can be observed in regards to a safe for e-waste policy 

collection in India including environmental program licensing certification, Stakeholders, public 

ethics, Awareness of stakeholders, and so on (Siringoet al. 2020). There is a requirement of 

understanding the economy that is found in India by influencing see a face that is helping India to 

collect the waste policy. As per the current observation, it can be stated that the platform is required 

for the industries to maintain the national policy that is involved in India. The policy for E-waste 

collection can have various manufacturers 1and stakeholders that are interrelated with 12 retailers that 

are considered a generator of e-waste (Slunge and Alpizar, 2019). Many customers can be considered 

as an important part that is required to be maintained to enhance the organization of sustainability by 

maintaining e-waste management in the country. An environmental management system can be 

considered as an insignificant part that is maintained by India to create eco-friendly products and 

develop legislation more appropriately. 

 

Figure 4: CSF of e-waste in India (Source: Shailendra et al. 2021) 
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Different rules are required to be followed to maintain e-waste management in India that will help to 

reduce the number of wastes that is observed in India. Different producing factories of Eco-friendly 

products are required to follow the legislation appropriately to avoid any kind of toxic metal 

implementation that may affect the environment and human health at the same time (Srivastava et al. 

2021). The dilemma of modern science has contaminated the cause of unwanted impact on human 

health due to the e-waste that is spreading too fast. A toxic approach of the waste stream can be 

observed in concern to e-waste that contains a huge number of challenges for taking the appropriate 

initiative to manage the E-waste in India. Different practices are being made in the environment to 

enhance the environmentally friendly disposal of e-waste that will help to maintain environmental 

sustainability and human health (Somaniet al. 2021). 

6.2.1 Role of standards of advance sustainable approach for E-waste management in India 

Creating a robust and transparent e-waste management system can be observed in India that ensures 

the dismantling of the oxalate electronic substances that remains an issue in India. It can be stated that 

recycling obsolete electronic products is a big challenge for India to resolve the sustainability of the 

environment by maintaining the use of regulations. It can be stated that voluntary standards are there 

that are helping to enhance the sustainability of e-waste management (Srivastava et al. 2021). 

Stakeholders can be considered as emerging and developing standards that are required to be 

maintained in India to improve the management of the e-waste system. According to different experts, 

it can be stated that the safety of the environment depends on the recycling of e-waste that will be 

developed by different stakeholders to enhance the environmentally friendly approach. 

A regulator can be considered as an important part of the standard to enhance the manufacturer 

designed to enhance the efficiency for energy products by replacing the toxic substances that are 

present in the electronic products. In India, it is required to enhance the standard that will help to 

accelerate the changes in the market that will also help to improve the change in the environment 

(Vaccariet al. 2019). For example, it can be stated that to mix the reaction from different automobile 

industries there should be continuous support from the public interest groups and the Government of 

India. As per the Bharat standards VI it can be stated that there is a requirement of reducing the 

emission that can be observed in the air quality to improve the environmental sustainability by forcing 

the industry to implement more advanced technologies that will help the vehicles to reduce the 

pollution (Somaniet al. 2021).  

Voluntary consensus standard can be considered as a perspective that is required to be developed to 

accelerate the improvement of the e-waste management and innovative approach for Foster. It stated 
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their stakeholders are an important part of the management of e-waste that can be observed and 

enhancing the resources by maintaining the circular economy is the initiative that is taken by India.  

Strawman criteria can be stated as a unique approach in India that has targeted and contacted towards 

the positive that will help to enhance the criteria towards the green electronics Council that is 

produced in December 2018 (Venkatakrishnanet al. 2020). It can be stated as a US best NGO in the 

international market that has collaborated with the centre of India that is responsible for business 

enhancement. 

1. Producers that are included in this business will collect the materials from different informal 

sectors that will be enhanced by the third-party program. The collective approach of the 

aggregators and dismantlers is considered as an approach to the education training and 

technical assistance that is required to be maintained appropriately (Vaccariet al. 2019). 

2. Publishing achievements of the Indian producer will enhance the annual achievement towards 

the management of e-waste that will include the information on accomplishments that will 

fulfil the environmental and social goals (Wibowo et al. 2022).  

3. The producer will easily promote the product that is required to be reused by offerings deposit 

by back and referred scheme that will be implemented in this program to enhance the product 

to be sold in a bulb to the customers (Venkatakrishnanet al. 2020).  

4. Gearing requirement of investment in technological transfer by the producer that will enhance 

the innovation to promote the safe implementation of materials in the electronic products.  

6.3 Implementation of standards to understand the transformation of market 

conditions 

India is facing challenges in concern to e-waste industrialization that is leading to weakness and 

distortions in the e-waste market. Complementary voluntary and regulatory standards are required to 

be maintained that will address the key issues that are faced by the market and can be improved by 

implementing better Foster for e-waste management. There is an approach to British visibility of the 

transparency and flow of e-waste in the formal recycling sector that is helping to enforce and monitor 

the illegal activities to control the E-waste flow (Wagh and Shaikh, 2021). It can be stated that better 

monitoring is helping them to improve their transparency to enhance their formal recyclers to thrive. 

Current market barriers have included the corruption practices that are included by the formal 

recyclers that are required to be monitored to enforce the efforts that are missing due to lack of 

coordination.  
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It is important to understand that in 2018 there were discoveries of two PROs that are sold by the 

formal recyclers that contain toxic materials from the informal market instead of recycling them by 

maintaining safety measures (Wagh and Shaikh, 2021). It can be stated that the government has 

forced India to make sure the transparency that is required is maintained to enhance the resources and 

staff constraints that will ensure the registration of formal recyclers to increase the safe recycling 

process of e-waste. Employment opportunities that can be observed in both informal and formal 

sectors have been improved with the help of e-waste management in India (Vaccariet al. 2019). It can 

be stated that due to different types of improvement in skills that are required for maintaining the 

formal recycling of e-waste there is an enhancement in employment in different sectors. In the current 

competitive market, it can be stated that the informal aggregators and collectors are facing the 

financial incentives that are required from the sale of e-waste to the informal recyclers.  

 

Approximately 90% of the e-waste is managed by the different well networks, complex, informal, and 

other factors that are present in the market with competitive prices for different materials. Former 

recyclers are usually expensive that cannot be completed based on price in comparison to the informal 

recyclers that employ extractives that are harmful to the environment and human health at the same 

time (Wagh and Shaikh, 2021). In informal sectors, there are no efficient techniques that can be 

implemented to reduce the harmfulness of the materials, and e-waste management is very low. Value-

added services mainly included in India that have helped improve the livelihoods of different informal 

aggregates are collectors that are working in the market to accept digital bank accounts and also 

enhance their opportunities for business development. 

6.3.1 Malpractices in the e-waste sector 

Significant issues of systematic leakage can be observed in the authorisation of recycling due to 

focusing on collecting e-waste that gives high returns in different informal sectors. It can be stated 

that the leakage of different charges that have been observed in the informal sector can be considered 

one of the malpractices that are reported to the government. As per the report it can be stated that the 

malpractices are the issuance that provides certificates for the recycling of different materials that are 

harmful to the environment and humans and that are required to recycle properly (Wibowo and 

Grandhi, 2021). It can be stated that there is a gap of commission that is taken by the informal third-

party sectors that are affecting the invoice of the physical transaction that is collected from the E-

waste. Maintaining the value of an e-waste sector is important and this can also be considered 

malpractice.  
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There is a requirement of maintaining and illegal procuring of e-waste that is imported with the help 

of no system management. Different third parties are dealing with the e-waste and Earth aiming to 

have the best practices that are required for GST and another 10% Commission that is increasing the 

price of the e-waste and organizations are not having appropriate physical forces due to low budgets 

(Wibowo and Grandhi, 2021). Formal factors of e-waste management are required to have lesser 

profit from the E-waste export for which informal sectors are getting rule in the current competitive 

market. 

6.4 Academic Contribution 

The author of this study was able to apply and contribute to the knowledge of industrial engineering 

and management. There were not many findings on this topic of understanding the impacts of EPR in 

the informal sector and strengthening the connection between the formal and informal sectors under 

the EPR rule. This study evaluates the role of government, consumers, and stakeholders in managing 

e-waste. Discusses various technologies, methods, and instruments that are needed in today’s world 

for systematic e-waste management. This study also contributes to the slide lining of the need for new 

and regulated e-waste policies in India. The study contributes by discussing the social and 

environmental issues of e-waste management. Thus, this study contributes significantly toward 

sustainability management in today’s digital world. 

6.5 Future Work 

Research can be conducted on developing better regulations and policies that could be suitable to the 

Indian context and would help to overcome challenges that arise when integrating both formal and 

informal sectors. Since this study was for a single country India, conducting similar studies for other 

countries could result in better external validation. One could consider both developing and developed 

countries, this will help to understand various e-waste management systems all over the world.  

Very few literature and articles are available on this topic, of understanding the impacts of EPR in the 

informal sector and strengthening the connection between formal and informal sectors under EPR. So 

more research is needed on this topic, more analysis and findings on this topic need to be done.  It 

will be interesting to know if any new research on this subject is made which has similar or different 

findings from this study. 
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APPENDIX 

Interview Guide 

Listed below are the questions that have been asked for the interview. Few other follow up questions 

were also ask to get more insights on this topic. 

 

Introduction – A brief self-introduction was given by the interviewer to the interviewees. They wore 

informed that interview is being recorded for transcribing purposes. They were also ensured that 

names want be revealed and these findings would only be used for study purpose 

 

Interview Guide for understanding the E-waste system in Inida. 

 

Thank you for this interview opportunity. The purpose of this interview is to get valuable insights and 

your view point on the current e-waste management senerio in India. This interview will only be used 

for the study purpose so you are free to answer.  

 

Questions 

1. Which organization do you belong to or how are you associated with managing e-waste? 

2. From how many years, are you in this field of e-waste management? 

3. What role do you and your organization play in this field? 

4. In the past few years India has rapidly developed, so is there any development in the e-waste 

management field also? What is India’s current situation in e-waste management? 

5. How is e- waste managed in India in a strategic and sustainable way? 

6. Do you think EPR policy works well in India? Is there awareness among the government, 

stakeholders and public with EPR policy? 

7. Has the introduction of EPR seen any impacts? Are there any improvements or issues after 

EPR being under practise? 

8. What are the major differences seen in the practices followed by the formal and informal 

sector?  

9. Do you think it is possible to have integration in the formal and informal sectors? If yes then 

how and if no then why not? 

10. How can the connection between the formal and informal sectors of e-waste management be 

strengthened under EPR? 
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11. Can you suggest a few techniques or methods that could help to form an integration between 

two sectors and strengthened EPR? 

12. What are the roles for government, public, producers and manufactures in this integration, 

how they could help to improve this objective?  

13. Are there any specific limitations and challenges of EPR and sector integration? 

14.  Any other general or specific comments (final remarks) you would like to make? 
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