
                                                                                                           

Electrical and electronic waste recycling 

There has been rapid technological advancement in the electrical and electronic sector. With the 

reduced lifespan (Bhutta et al. 2011) of electrical and electronic equipment and increased 

consumption by consumers, a large quantity of electrical and electronic equipment waste (e-waste) 

is being generated in a short period. However, the infrastructure and processes to manage this waste 

are not being developed at the same pace. India generated 1.6 million tonnes of e-waste in 2021-22 

and recycled only 33 per cent (0.5 million tonnes) (PIB 2023). Estimates suggest that India will 

generate over 161 million tonnes of e-waste by 2050 (Sengupta et al. 2022). In this regard, urban 

mining of materials through recycling of e-waste holds significant economic value and offers 

employment opportunities. For example, “1 tonne of ore has an extractable reserve of about 1.4 g of 

gold, while a tonne of mobile phone printed circuit boards (PCBs) can produce about 1.5 kg” (MeitY 

2021).  

Opportunities for 2030 

Jobs overview 

●​ A total of 6,0001 direct FTE jobs can be generated through the recycling of 1,0002 kilo tonnes 

of e-waste in Odisha for the period of 2024 – 2030. These estimates are for an ‘ambitious 

scenario’, which considers that Odisha can emerge as a recycling hub for e-waste in eastern 

India. In such a scenario, in addition to recycling its own waste, it will be able to process 

additional waste from neighbouring states like Chhattisgarh, Jharkhand and West Bengal in 

its recycling facilities. 

Market opportunity 

●​ 1003 million USD is the revenue potential from recycling 2004 kilo tonnes of e-waste in 2030 

in Odisha under the ambitious scenario. 

Investment opportunity 

●​ Under the ambitious scenario, 40 million USD is the investment potential, i.e., capital 

expenditure, to set up e-waste recycling capacities of approximately 2005 kilo-tonnes per 

annum in Odisha. 

Annexure I contains further details on the methodology. 

 

5 Rounded up from 185 kilo tonnes 

4 Rounded up from 185 kilo tonnes 

3 Rounded up from 127 million USD; Market opportunity considers the maximum recovery of materials from e-waste and 
their sale. 

2 Rounded up from 1,183 kilo tonnes 

1 For this study, we have taken an average of the workforce required for recycling IT and non IT items to calculate potential 
jobs. Since the workforce required to recycle e-waste varies with the composition and size of the waste, the employment 
potential is subject to change with these variations; Rounded up from 5,500 jobs 
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Why should Odisha invest in e-waste recycling? 

●​ Prevention from environmental and health hazards: Some of the e-waste contains toxic 

substances such as mercury, lead, cadmium, among others (Lin et al. 2022). Furthermore, about 

90 per cent of the e-waste generated is managed by the informal sector (Turaga et al. 2019, 

Biswas and Singh 2020). Illegal and informal extraction of materials and disposal of unprocessed 

e-waste in landfills, dumpsites, or water bodies contaminates the environment (Raghupathy et 

al. 2018) and has an adverse impact that disproportionately affects low-income groups and 

marginalised communities (Singh and Ogunseitan 2022). Building formal e-waste recycling 

capacities and addressing the challenges of formal recyclers will reduce the leakage of e-waste 

and the consequences of unscientific handling and disposal.  

●​ Creating circular industries: The e-waste also contains valuable metals such as copper, silver, 

gold, and platinum, among other materials that can be recovered and brought back into the 

production cycle. The recovered materials can feed into the raw materials requirement for the 

production of electronics at Infovalley Electronics Manufacturing Cluster, Bhubaneswar, and 

similar manufacturing industries located within or outside Odisha. Odisha’s strategic location 

with access to Paradip port also enables the recyclers to export these materials to fulfil 

international demand.  

●​ Reduced emissions from mining: Efficient material recovery from e-waste will lead to a 

reduction in the carbon footprint from procuring virgin raw materials for manufacturing 

electrical and electronic equipment (Manish and Chakraborty 2019). For instance, recycling 

110,000 tonnes of e-waste can result in avoiding 155,000 tonnes of CO₂-equivalents, which can 

otherwise be generated from the production of new materials such as iron and aluminium 

(Golsteijn and Martinez 2017). Additionally, with reduced transportation between recyclers and 

manufacturers, the carbon footprint of the supply chain is bound to be reduced. 

Inspiration from a success story 
Eco Recycling Limited (Ecoreco) is an R2 

certified6 e-waste recycler located in 

Maharashtra, with a recycling capacity of 

25,000 tonnes per annum (Ecoreco 2018). 

Additionally, Ecoreco runs a mobile 

application called Bookmyjunk, where waste 

generators can register for the collection of 

e-waste free of cost (Wangchuk, Rinchen 

Norbu. 2021). It undertakes end-to-end 

e-waste recycling and promotes the use of 

recovered materials by electronics manufacturers. On Global Recycling Day in 2024, it engaged 1000 

industrial and commercial units in Maharashtra on responsible disposal practices and collected over 

6 R2 stands for Responsible Recycling and is a voluntary standard specifically created for the electronics recycling industry by 
Sustainable Electronics Recycling International (SERI). It is globally the most widely adopted standard for responsible 
practices for used electronics. 
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10,000 kg of e-waste (ANI News 2024). Further, it has partnered with the National Skills Development 

Corporation (NSDC) for the skilling of workers in the informal recycling industry (Ecoreco 2023). 

Who could support in scaling e-waste recycling? 

1.​ Role of departments 

●​ Odisha State Pollution Control Board (OSPCB): One of the major challenges in scaling e-waste 

recycling is the low awareness among the waste generators regarding the handover of waste. 

The OSPCB to conduct random checks on bulk consumers7 to ensure that e-waste is channelled 

to formal recyclers. OSPCB can also conduct campaigns and events to support the producers’ 

and recyclers’ efforts to raise awareness of channeling e-waste to formal recycling units. OSPCB, 

through inspections, to suspend/cancel the authorisation of recyclers who are authorised but 

are not undertaking recycling operations. It should also audit the material balance of the 

e-waste to ensure that the residue waste from recycling is supplied to the authorised Treatment 

Storage Disposal Facility (TSDF). 

●​ Local bodies to sustain their efforts to integrate the informal sector into the formal supply chain. 

They can engage leaders of the local communities or the informal groups to influence the 

informal workers to sell the collected waste through the local bodies for formal recycling. In this 

context, training sessions to be undertaken for both the municipal staff and the informal sector 

on the collection and handling of e-waste and health and safety. Awareness campaigns on 

e-waste segregation to continue as a part of the awareness of waste management. Penalties to 

be imposed particularly on commercial and institutional establishments that give municipal 

waste, mixed with e-waste or sell to unauthorised personnel, given its hazardous nature. These 

penalties can be notified by itself or in the bye-laws notified under Solid Waste Management 

Rules, 2016. 

●​ Pursuant to the EWM Rules, the Labour and E.S.I Department, Odisha, to ensure recognition of 

workers engaged in dismantling and recycling and work with the local bodies to form local 

groups of such workers to facilitate the setting up of common dismantling facilities. These 

facilities may be introduced as a part of the wealth centres created under the Standard 

Operating Procedure (SOP) For Decentralised Solid Waste Management in the State of Odisha 

(amended in 2020 and 2022) issued by the Housing and Urban Development Department 

(H&UDD). Thus, formalising the informal sector. 

●​ Industries Department, either under the Odisha Electronics Policy 2021 (Odisha Policy) or a 

separate policy for e-waste recyclers, to create resource recovery or industrial parks that have a 

dedicated area for waste recycling with fiscal and non-fiscal incentives and market linkage for 

the supply of recovered materials. This will encourage more recyclers to enter the ecosystem 

and motivate some of the bigger informal players to formalise and reduce the cost disparity 

between informal and formal recycling units. Proximity to other recycling and manufacturing 

units will ease market uptake of materials recovered from e-waste. This will also reduce the 

challenge of storing e-waste or materials recovered from it. 

7  As defined under the E-Waste (Management) Rules, 2022. 
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●​ Skill Development and Technical Education Department, with the State Council for Technical 

Education and Vocational Training and Odisha Skill Development Authority (“OSDA”) 

(collectively “Skilling bodies”) to facilitate the inclusion of courses on e-waste dismantling and 

recycling in the Industrial Training Institutes (ITI) curriculums and courses, respectively. They 

must collaborate with recyclers to design or update the syllabus and conduct field visits and 

internships for the students.  

2.​ Potential role of the private sector 

●​ E-waste recyclers can initiate tie-ups with local bodies in the State with relatively higher 

segregation levels for the e-waste supply.  

●​ Recyclers and producers engage with civil society organisations (CSOs) in the State to create 

awareness among the e-waste generators to segregate and deposit e-waste with authorised 

recyclers or municipal collection systems. 

●​ Associations such as the Electronic Industries Association of India and the Manufacturers 

Association for Information Technology (MAIT) to actively facilitate periodic dialogue between 

manufacturers and recyclers. The discussion covers aspects of sustainable product designs, 

changes in material composition, reverse logistics, and other challenges faced by recyclers 

(MoHUA 2023). 

Overcoming challenges to scale e-waste recycling 

●​ Issues in the e-waste supply chain: More than 90 per cent of e-waste is managed by the 

informal sector in India (Biswas and Singh 2020). Often, the informal sector does not comply 

with the regulatory norms for waste processing units, risking the health and safety of workers. 

Hence, they do not incur substantial capital and operational costs, which allows them to 

purchase e-waste from waste generators at a competitive price than formal recyclers.8 The 

unavailability of the requisite quantity of e-waste due to leakages into the informal sector poses 

a risk to the return on investments for recycling infrastructure. It can discourage formal recyclers 

from scaling up and/or bringing advanced technologies for e-waste dismantling and recycling. 

Some mitigation strategies to address this challenge are suggested below: 

Way forward: 

●​ The informal sector to either be integrated with the formal supply chain or formalised. This 

integration is critical to capitalise on the informal sector's high e-waste collection rate and 

safeguard economic and social benefits for these marginalised communities (Zhang, 

Schnoor, and Zeng 2012). Facilitating adequate incentives for informal sector workers can 

motivate them to become part of the formal supply chain. Some recommendations are: 

-​ setting up common dismantling facilities to facilitate co-working of formal and 

informal workers. Recycling setup can also be integrated into such facilities. Such a 

facility will provide a safe and compliant space for informal workers to handle the 

e-waste. The investment in these facilities can be made by the private sector or 

8 Stakeholder consultation 
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jointly with the local bodies based on a public-private partnership model. This can 

also be read as an extension of Rule 10 of the EWM Rules, which requires the 

Department of Labour to recognise and register workers involved in dismantling and 

recycling and to assist in forming groups of workers to facilitate the setting up of 

dismantling facilities. 

-​ procurement of e-waste collected by the informal players by local bodies. By virtue 

of the SOP issued by H&UDD, waste pickers have been integrated at the materials 

recovery facilities in Odisha. Integration of the informal sector for collection and its 

channelisation to recyclers, can ensure that the informal players lead the collection 

while the formal recyclers process it. 

-​ registration of informal workers, issuing ID cards and training by local bodies. Training 

can cover safe collection of e-waste, scientific methods to sort and dismantle 

different types of e-waste and requirements under the EWM Rules to channelise 

e-waste to authorised entities, among others. An action plan for training can be 

created where frequency and subject matter are defined, and its impact can be 

monitored to make course corrections when necessary.  

●​ Issues of segregation and disposal of waste and unauthorised collection by the informal 

sector are primarily caused by a lack of awareness among the waste generators and loose 

enforcement by the local bodies. Most of the formal facilities are operating well below their 

approved capacities because of their inability to source adequate e-waste (Turaga et al. 

2019). This challenge can be mitigated by Swachha Saathis extending sensitisation sessions 

to households under the SOP. Behavioural change at an individual level can be brought 

about by explaining the ill effects of dumping and informal recycling on the environment.  

●​ Awareness regarding the segregation of e-waste and handover of e-waste to either 

municipal staff or to informal workers with ID cards to be conducted on a regular basis. The 

local bodies can also identify self-help groups or civil society organisations, or community 

leaders with influence to undertake awareness programmes on the ground. Additionally, 

under the EWM Rules, recyclers are required to undertake awareness through media, 

publications, advertisements, posters, or other means of communication. In addition to the 

regular awareness campaigns, H&UDD may leverage this provision and facilitate awareness, 

in collaboration with the recyclers, on the segregation and deposition of e-waste in an 

authorised manner.  

●​ The erstwhile E-waste (Management) Rules, 2016 set forth an obligation on bulk 

consumers9 to submit annual returns to the SPCB with information on the destination of 

e-waste generated by them in a year. While the current EWM Rules have done away with 

this obligation, the H & UDD introduce and enforce this obligation in order to ensure that 

bulk consumers channelise the e-waste to registered recyclers. 

●​ Lack of skilled personnel: Interviews with recyclers have highlighted that it is difficult to find 

personnel with the necessary skills for dismantling and recycling operations. This limitation 

9 As defined under the E-waste (Management) Rules, 2016 and 2022. 
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creates an issue, especially when employees trained on the job leave the recycling facility and 

new employees have to be trained afresh.  

Way forward: The Skill Development and Technical Education Department to facilitate the 

introduction of an e-waste recycling module in the ITI curriculum. The module includes 

necessary knowledge on the assembly of electrical and electronic equipment for ease of 

dismantling, plastic used in e-waste, production line knowledge, understanding of recycling 

machinery, and expertise in electronics and metallurgy. Similarly, the OSDA to introduce or 

supplement existing e-waste or electronics courses with the above topics. The module/courses 

to be complemented with field visits or short-term training at established recycling units for 

practical experience. This will ensure increased availability of trained personnel in the market 

and increase the efficiency of the recycling units. The Skilling bodies can also leverage the 

existing courses on e-waste, supported by the Ministry of Electronics & Information Technology 

(MeitY n.d., NIEIT n.d.), to update their courses. 

●​ Inefficient digital compliance mechanism due to frequent changes and downtime: The CPCB 

has digitised the issuance of EPR certificates with the intention of bringing transparency, 

traceability, and ease for producers and recyclers. However, the portal is not consistently 

operational and running. Due to the portal’s downtime, recyclers are unable to issue EPR 

certificates to the producers and, in turn, do not get paid, making it difficult to remain financially 

viable. Small and medium recyclers cannot sustain themselves in the long run without due 

payments, which can lead to the closure of operations. Further, prospective solutions such as 

amendments to reduce the EPR target by the government due to such issues can again cause 

financial hurdles for recyclers, who have already completed the targets of collection and 

recycling for the producers to purchase EPR certificates.  

Way forward: In this regard, CPCB to reduce the downtime of the portal to a minimum. Future 

amendments to the portal can be tested extensively before being released for the stakeholders 

to avoid the issues mentioned above. Reduction of EPR targets should be avoided as it can 

undermine the feasibility of small and medium enterprises to continue with their operations. 

Solutions such as extending the timeline to complete the target should be explored to resolve 

this challenge. Similarly, consents and authorisations from the different state departments to 

the recyclers to be issued seamlessly and within a minimum turnaround time. 

Risk-proofing the scale-up of e-waste recycling 

●​ Environmental risks: Risks associated with e-waste recycling include pollution from spent 

chemicals and residue waste that cannot be further processed. These materials can be 

hazardous and should be disposed of at an authorised TSDF (CPCB 2022). Improper disposal or 

dumping can result in severe environmental degradation. Further, some recyclers may register 

but not conduct actual recycling operations, causing the recycling capacity of the state to be 

overestimated. OSPCB to conduct periodic audits/inspections of the recyclers to verify the 

fulfillment of this obligation. 

●​ Social risks: If e-waste is not managed by observing health and safety standards, its exposure 

can lead to several serious health vulnerabilities (WHO 2023). The Labour and E.S.I Department 
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will periodically audit recycling facilities to ensure compliance with relevant approvals and legal 

requirements. Dismantlers and recyclers should also regularly undertake health and safety 

training to avoid this issue. 
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Annexure I 

Scoping of the e-waste recycling value chain  

The scope of the e-waste recycling value chain is limited to jobs created from recycling operations, 

which include partial transportation to recycling facilities,10 storage and sorting, dismantling, and 

recycling. These jobs are created at or by a recycling plant.  

Activities before recycling, which include primary collection and aggregation, are not included in the 

scope of the current analysis due to data unavailability. The scope excludes corporate functions of 

the recyclers, such as accounts, human resources, legal, etc., and ancillary activities related to 

insurance, banking, chartered accountants, etc. These functions are not directly linked to the 

operational capacity of the recycler. Hence, only direct jobs from recycling operations are estimated 

in this analysis. 

Jobs 

●​ Direct jobs are converted to a full-time equivalent (FTE). The full-time equivalent or job year 

is defined as simply a ratio of the time spent by an employee on a particular task/project in a 

given year to the standard total working hours in that particular year. The FTE formula 

translates short-term or one-time employment into a full-time equivalent or job-year (Tyagi 

et al. 2022).  

●​ In this analysis, FTE for recycling operations is the number of workers engaged in the 

recycling operations in a year divided by the quantity of waste recycled in a year.  

●​ Key informant interviews (KIIs) were conducted with e-waste recyclers to obtain primary data 

for developing FTEs. The interviews focused on capturing the number of people employed in 

recycling operations, the challenges and risks for the ecosystem, skilling requirements, etc. 

●​ The new E-Waste (Management) Rules, 2022 (“EWM Rules”), effective from April 2023, 

increased the categories of items covered under the rules from 21 to 106. The recyclers are 

still in the process of building their capacities to manage the additional categories of e-waste. 

Hence, this analysis is limited to 21 items listed in the erstwhile E-waste (Management) 

Rules, 2016.  

Market opportunity 

●​ The market opportunity is estimated as the revenue accrued by the sale of materials 

recovered from recycling e-waste. 

 

 

10 The transportation is partial herein since occasionally the e-waste supplier transports the e-waste to the recycler. In this 
context, we have accounted for employment by the recycler towards partial/limited transportation of waste to the recycling 
facilities. Any jobs created by other than the recyclers have not been included in this study. 
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Investment opportunity 

●​ Investment opportunity refers to the capital expenditure incurred in setting up the e-waste 

recycling facilities. This includes the cost of land, building, and machinery. 

Detailed methodology for market, employment, and investment opportunity 

Only one scenario, policy, is modelled for e-waste. This is because, as per OSPCB’s Annual Report on 

e-waste for the year 2022-23, there was no authorised recycler in Odisha; therefore, there is no 

‘business-as-usual’ scenario. Furthermore, the recycling and recovery rates in the new EWM Rules 

are highly ambitious11, thereby omitting the need to model an ‘ambitious’ scenario. This scenario 

also assumes that Odisha will emerge as a hub for e-waste recycling in eastern India. In such a case, it 

is assumed that Odisha will not only manage its e-waste but also process around 50 per cent of the 

e-waste generated by neighbouring states of Jharkhand, West Bengal, and Chhattisgarh. This is not to 

suggest that these states will not further build their e-waste recycling capacities but to showcase that 

when a state moves past its technical constraint and builds recycling capacities with favorable 

ecosystems, more waste from other states will flow to the state to be recycled. Additionally, the 

assumption of the flow of 50 per cent of e-waste from the above-mentioned states is because the 

states’ current recycling capacities are less than 50 per cent of its generation. The analysis does not 

consider any other outflow or inflow of e-waste to Odisha except as stated herein. 

FTE estimation 

KIIs were conducted with identified players to calculate the FTE and estimate jobs. 

●​ A mix of purposive and convenience sampling strategies was used to identify the stakeholders 

for KIIs. 

●​ Six KIIs were conducted, of which data from four was used for estimating FTEs due to data 

quality issues. These recyclers represented annual recycling capacities between 1,000 to 11,000 

tonnes. The respondents were engaged in the following activities: partial transportation of 

e-waste to the recycling facility, storage, sorting, manual dismantling and recycling e-waste. 

●​ Questionnaires were used to gather information and data from the respondents. The broad 

heads under the questionnaire included specifications of the recycling plants such as capacity, 

types of e-recycled, employees deployed for overall recycling operations, etc., and recycling 

stages. There were also qualitative questions on skill requirements at different stages of 

recycling, risks associated with the recycling ecosystem, prevalent challenges in the ecosystem, 

and interventions that can potentially solve them. 

Annual FTE for e-waste recycling is computed as: 

 𝐹𝑢𝑙𝑙 𝑡𝑖𝑚𝑒 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 (𝑝𝑒𝑟 𝑘𝑖𝑙𝑜 𝑡𝑜𝑛𝑛𝑒) =  𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑜𝑟𝑘𝑒𝑟𝑠 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 𝑓𝑜𝑟 𝑟𝑒𝑐𝑦𝑐𝑙𝑖𝑛𝑔 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠
 𝑇𝑜𝑡𝑎𝑙 𝑤𝑎𝑠𝑡𝑒 𝑟𝑒𝑐𝑦𝑐𝑙𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟 (𝑖𝑛 𝑘𝑖𝑙𝑜 𝑡𝑜𝑛𝑛𝑒𝑠)

 

11 Stakeholder consultations 
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Table 1: Annual FTE calculated using data received from the KIIs 

Recycling FTE (workers per kilo tonne12) 

Recycling 

facilities 

Transportation Loading and unloading Storage Sorting Dismantlin

g 

Recycling Total 

Facility 1 45 45 

Facility 2 1.1 0.6 1.4 3 

Facility 3 - 0.7 2.2 1.3 4 

Facility 4 - - 20 14 24 8 67 

Average  30 

 

FTE for recycling (per kilo tonne) 30 

Source: Authors’ analysis based on stakeholder consultations 

○​ We have taken an average of the workforce of the facilities recycling both IT and non-IT items to 

calculate the annual FTE. The variation in the individual FTEs of the facilities is due to the 

variation in the composition and size of the e-waste that these facilities manage, their 

capacities, mode of operations, manual or automated, and their processes. Therefore, the 

employment potential is subject to change with these variations.  

○​ It should be noted that this analysis does not consider any reduction in employment due to 

increased automation of various recycling operations. 

Market opportunity estimation 

The market opportunity has been estimated from the sale of recycled materials recovered from 

e-waste recycling within or outside Odisha. First, the e-waste generated in Odisha, Jharkhand, West 

Bengal, and Chattisgarh was projected from 2024-2030. Thereafter, recycling rates under the policy 

scenario were applied to calculate the e-waste to be recycled. Next, the material composition of the 

e-waste categories was determined through literature and their respective recycling rates were 

applied to calculate the quantum of recovered materials. Lastly, the quantum of recovered materials 

was multiplied with their market prices to estimate the revenue from recycling. The market 

opportunity is, therefore, a summation of the quantum of product and price of all recoverable 

materials from e-waste: 

 

Market opportunity (USD) = ∑(Recovered material from e-waste (kg))ᵢ * (market price (USD/kg)ᵢ 
i indicates the recoverable materials from the e-waste  

USD to INR = 83 

 

 

 

 

12 1 kilo tonne is 1,000 tonnes. 
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The following sections detail these three stages:  

i. E-waste generation  

The CPCB and SPCB reported e-waste data of the assessment states appears to be only for collected 

and processed e-waste and not generation. Further, independent studies estimating e-waste 

generation and available on West Bengal and Jharkhand SPCB’s website are based on different 

methodologies and project varied data. In this context, to understand the market opportunity based 

on the e-waste generation of these states, the e-waste generation is projected based on per capita 

e-waste generation.  

Table 2: India’s reported e-waste generation data from 2017-22 

Years 2017-18 2018-19 2019-20 2020-21 2021-22 

Quantity of e-waste 

generated (in tonnes) 

7,08,445 7,71,215 10,14,961 13,46,496 16,01,155 

Source: PIB 2023 

The compound annual growth rate (CAGR) from 2017-22 is 22.61 per cent, which is used to project 

e-waste generation in India till 2030-31 as shown below: 

Table 3:Projected e-waste generation in India 

Years 2022-23 2023-24 2024-2513 

(2024) 

2025-26 2026-27 2027-28 2028-29 2029-30 2030-3114 

(2030) 

Project e-waste 

generation (in 

tonnes) 

19,63,203 24,07,117 29,51,406 36,18,769 44,37,033 54,40,320 66,70,468 81,78,773 1,00,28,130 

Source: Authors’ analysis based on CAGR 

The population of India for the year 2023-24 is suggested to be 1,42,57,75,850 (UN 2023). Therefore, 

the per capita e-waste generation at an India level is 1.7 kg based on the below formula: 

 𝑃𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 𝑒 − 𝑤𝑎𝑠𝑡𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =  𝐸−𝑤𝑎𝑠𝑡𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 (𝑖𝑛 𝑘𝑔) 𝑖𝑛 𝐹𝑌 2023−24 
 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝐼𝑛𝑑𝑖𝑎 𝑖𝑛 𝐹𝑌 2023−24

This per capita e-waste generation is used at a state level to estimate the approximate and indicative 

e-waste generation of Odisha, Jharkhand, West Bengal and Chhattisgarh. The limitation of this 

method is that the per capita e-waste generation across the states in India is varied. However, this is 

not accounted for in this study due to limited data availability. Therefore, the India level per capita 

e-waste generation is used as an average for the states. This per capita e-waste generation of 1.7 kg 

is kept constant for the assessment period (2024 to 2030), and any change in them will directly 

impact the market opportunity. 

E-waste in Odisha: Odisha’s population for 2024-2030 has been taken from the Report of the 

Technical Group on Population Projections, Census of India 2011 (MoH&FW 2020). Every year’s 

14 Considered as the calendar year 2030 herein. 

13 Considered as calendar year 2024 herein. 
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population is multiplied by 1.7 kg (per capita e-waste generation) to calculate the estimated e-waste 

generation of Odisha as shown below: 

Table 4: Estimated e-waste generation in Odisha 

  2024 2025 2026 2027 2028 2029 2030 

Population of 

Odisha 

4,67,36,000 

 

4,70,26,000 4,72,77,000 4,74,99,000 4,77,22,000 4,79,44,000 4,81,67,000 

E-waste generation 

(in tonnes) 

78,904 79,393 79,817 80,192 80,568 80,943 81,320 

Source: MoH&FW, 2020 for population, authors’ analysis for projected e-waste generation in Odisha 

based on the estimated per capita e-waste generation in India  

E-waste in Jharkhand, West Bengal, and Chhattisgarh: Similar to Odisha, the population of these 

states were taken (MoH&FW 2020) and multiplied by 1.7 kg to calculate the estimated e-waste 

generation as shown below: 

Table 5: Estimated e-waste generation in Jharkhand, West Bengal, and Chhattisgarh 

States 2024 2025 2026 2027 2028 2029 2030 

Population of 

Jharkhand 
4,02,53,000 4,07,51,000 4,12,21,000 4,16,71,000 4,21,21,000 4,25,72,000 4,30,22,000 

E-waste 

generation (in 

tonnes) 

67,959 68,799 69,593 70,353 71,112 71,874 72,633 

50% of the 

generation  (in 

tonnes) 

33,979 34,400 34,796 35,176 35,556 35,937 36,317 

Population of 

West Bengal 
9,98,43,000 10,03,22,000 10,07,14,000 10,10,43,000 10,13,72,000 10,17,01,000 10,20,30,000 

E-waste 

generation (in 

tonnes) 

1,68,563 1,69,372 1,70,034 1,70,589 1,71,145 1,71,700 1,72,256 

50% of the 

generation  (in 

tonnes) 

84,282 84,686 85,017 85,295 85,572 85,850 86,128 

Population of 

Chhattisgarh 
3,07,24,000 3,10,68,000 3,13,87,000 3,16,88,000 3,19,90,000 3,22,92,000 3,25,93,000 

E-waste 

generation (in 

tonnes) 

51,871 52,452 52,990 53,498 54,008 54,518 55,026 

50% of the 

generation  (in 

tonnes) 

25,935 26,226 26,495 26,749 27,004 27,259 27,513 
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Source: MoH&FW, 2020 for population, authors’ analysis for estimated e-waste generation in the 

states based on the estimated per capita e-waste generation in India 

Composition of e-waste: As highlighted before, the scope of the current analysis is limited to the 21 

items under the erstwhile E-waste (Management) Rules, 2016. This is because the recyclers are still 

in the process of building their capacities to manage the additional categories of e-waste under the 

new EWM Rules. The average weight and life of the above-mentioned 21 categories are mentioned 

below (Panchal et al. 2021): 

Table 6: Average weight and life of electrical and electronic equipment 

Categories of Electrical and Electronic 

Equipment (EEE) 

EEE Code Average Weight 

(Kg/Unit) 

Average life15 

(years)
 

Centralised data processing: Mainframe (MF), 

Minicomputer (MC) : MF 

ITEW 1 8.33 10 

MC 1.26 5 

Personal Computing: Personal Computers 

(Central processing unit with input and output 

devices) 

ITEW 2 8.77 6 

Personal Computing: Laptop Computers 

(Central processing unit with input and output 

devices)) 

ITEW 3 1.26 5 

Personal Computing: Notebook Computers ITEW 4 1.26 5 

Personal Computing: Notepad Computers ITEW 5 1.26 5 

Printers including cartridges ITEW 6 10.32 10 

Copying equipment ITEW 7 40 8 

Electrical and electronic typewriters ITEW 8 0.4 5 

User terminals and systems ITEW 9 22 6 

Facsimile ITEW 10 10.32 10 

Telex ITEW 11 0.23 5 

Telephones ITEW 12 0.45 9 

Pay telephones ITEW 13 0.45 9 

Cordless telephones ITEW 14 0.45 9 

Cellular telephones: feature phones ITEW 15 0.09 7 

Smartphones 5 

Answering systems ITEW 16 0.45 5 

15 Same as under EWM Rules 
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Television sets (including sets based on liquid 

crystal display and light emitting diode 

technology) 

CEEW 1 10.2 9 

Refrigerator CEEW 2 40.79 10 

Washing machine CEEW 3 72.54 9 

Air-conditioners excluding centralised air 

conditioning plants 

CEEW 4 26.7 10 

Fluorescent and other mercury containing 

lamps 

CEEW 5 0.08 2 

Source: Panchal et al. 2021, EWM Rules 

The composition of the 21 e-waste categories is based on the estimated e-waste generation in India 

from 2017-18 to 2021-22 in a category-wise manner, taken from Panchal et al., 2021. 

Table 7: E-waste composition 

Items Composition Items Composition 

ITEW 1 0.22% ITEW 13 0.00% 

ITEW 2 8.70% ITEW 14 0.01% 

ITEW 3 0.62% ITEW 15 (cellular phone) 0.00% 

ITEW 4 0.30% ITEW 15 (Smartphone) 1.40% 

ITEW 5 0.10% ITEW 16 0.00% 

ITEW 6 2.42% CEEW 1 17.37% 

ITEW 7 0.20% CEEW 2 42.80% 

ITEW 8 0.00% CEEW 3 12.76% 

ITEW 9 0.25% CEEW 4 11.14% 

ITEW 10 0.02% CEEW 5 1.59% 

ITEW 11 0.00%     

ITEW 12 0.10%    

Source: Panchal et al. 2021 

ii. Waste recycling  

EWM Rules mandate recycling of e-waste under the extended producer responsibility (EPR) 

obligations which have to be complied with by the producers. In this context, these recycling rates 

have been considered to be applied to e-waste generated and accumulated in Odisha16, to calculate 

the e-waste to be recycled in tonnes. 

 

16  This waste quantum does not account for the import or export of e-waste from or to Odisha. 
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Table 8: Recycling targets under the EWM Rules 

Recycling targets 

under EPR 

2024-25 2025-26 2026-27 2027-28 2028-29 2029-30 2030-31 

Policy scenario 60% 70% 70% 80% 80% 80% 80% 

Source: EWM Rules 

Based on the above recycling targets, the below quantum of e-waste will be recycled in Odisha: 

Table 9: E-waste to be recycled in Odisha till 2030 

Years 2024-2517 

(2024) 

2025-26 

 

2026-27 

 

2027-28 

 

2028-29 

 

2029-30 

 

2030-3118 

(2030) 

E-waste to be 

recycled (in 

tonnes) 

133,860 157,293 158,288 181,930 182,961 183,991 185,022 

Source: Authors’ analysis using the recycling targets and the projected e-waste accumulation in 

Odisha 

○​ The 21 e-waste categories have a composition of materials, such as aluminium, cobalt, copper, 

gold, silver, iron, tin, etc. During the e-waste recycling process, some materials are recovered 

and sold to manufacturing industries and/or metal aggregators and the remaining materials are 

channelised to recyclers, smelters or refineries for further material recovery.19 In the current 

analysis, we have only accounted for the jobs at e-waste recycling facilities and not for 

subsequent processors. Based on the material composition of e-waste categories, their 

respective material recycling rates were applied to calculate the maximum material recovery 

from e-waste. This data has been obtained from secondary sources (Panchal et al. 2021). 

○​ The quantum of recovered materials20 is multiplied by the market prices to arrive at the market 

opportunity for this value chain. There is a huge range in the prices of recycled materials 

depending on their purity. As a result, we have used the price of virgin counterparts as a proxy 

for recycled materials in this analysis. 

○​ The prices of the recovered material from recycling e-waste have been taken from secondary 

sources, primarily from the Indian Bureau of Mines and Daily Metal Prices. The average prices of 

five years 2019-2023, have been used for the period 2024-2030. These prices are kept constant 

for the assessment period (2024 to 2030), and any change in the material prices will directly 

impact the market opportunity. The average prices of the materials are provided below: 

Table 10: Average prices of materials 

Materials Average price ($ per tonne) 

Aluminium 2,206 

20 Plastic has been excluded from here as its market estimation has been included in the plastic waste value chain. 

19 Stakeholder consultations 

18 Considered as the calendar year 2030 herein. 

17 Considered as calendar year 2024 herein. 
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Antimony 10,103 

Cerium 1,750 

Chromium 6,300 

Cobalt 42,871 

Copper 7,777 

Dysprosium 322,500 

Glass 75 

Gold 56,134,742 

Lanthanum 1,750 

Lead 1,888 

Neodymium 68,250 

Nickel 18,713 

Palladium 62,169,739 

Platinum 30,238,421 

Praseodymium 53,500 

Silver 688,667 

Steel/ iron 119 

Tin 25,094 

Tungsten 226 

Yttrium 3,696 

Zinc 2,785 

Source: Indian Bureau of Mines and Daily Metal Prices  

In this context, the market opportunity for e-waste recycling based on the above scenario and 

assumption for the period 2024-2030 is 813.3 million USD by recycling 1,183 kilo tonnes of e-waste. 

Jobs 

The FTE calculated for recycling related operations is used on the quantum of e-waste recycled. 

Therefore, under the policy scenario, the total cumulative jobs for the assessment period 2024-2030 

is 5,500 for recycling 1,183 kilo tonnes of e-waste. 

Investment opportunity 

Investment opportunity is the capital expenditure (capex) to be incurred in setting up the e-waste 

recycling facilities. This includes the cost of land, building, and machinery. This opportunity has been 

calculated based on secondary and primary sources (refer to Annexure II).  
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There is limited data available on the cost of setting up an e-waste recycling plant. From one 

secondary source, it is understood that approximately Rs. 3.7 crores are required to set up an 

e-waste recycling plant of the capacity of 1,500 tonnes per annum (Engineers India Research Institute 

n.d.). On the other hand, primary consultations indicate that approximately Rs. 14 crores are 

required to set up an e-waste recycling plant with a capacity of 10,000 tonnes per annum. 

Due to this varied range, an average per tonne capital expenditure was calculated as set out in 

Annexure II. This came to approximately, Rs. 19,268 per tonne or 0.00023 million USD per tonne.  

Using this per tonne capital expenditure, the investment opportunity comes to approximately 42.9 

million USD as shown in the table below. The recycling capacity and number of facilities are sized to 

the maximum waste generated in Odisha, that is, waste generated in the year 2030. The number of 

plants and their capacities are indicative to showcase the investment potential. 

Table 11: Capex requirements 

E-waste recycled in 2030 

(in tonnes) Capacity No. of facilities Total capacity Capital required 

185022 

  

  

 

40,000 1 40,000 9.3 

20,000 2 40,000 9.3 

15,000 4 60,000 13.9 

10,000 3 30,000 7.0 

5,000 3 15,000 3.5 

     185,000 42.9 

Source: Authors’ analysis 
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Annexure II 

Data used to estimate investment opportunity 

1.   Secondary source: Set out below is the capex from the secondary source to set up a 1,500 tonnes 

per annum e-waste recycling plant: 

Table 12: Capex requirement as per secondary sources 

S. No. Heads Amount (Rs.) 

1. Plant and machinery 48,00,000 

2. Land and building 3,19,00,000 

  Total 3,67,00,000 

 Per tonne 24,467 

  In Million USD on a per tonne 

(1 USD - Rs. 83) 

= (3,67,00,000/83/1,000,000)/1500 

= 0.00029 

Source: Engineers India Research Institute n.d. and authors’ analysis on it 

2. Primary source: Set out below is the capex from the KII to set up a 10,000 tonnes per annum 

recycling plant: 

Table 13: Capex requirement as per KIISource: Stakeholder consultations and authors’ analysis on it 

 

Land rates are based on average land rates of Bhubaneswar and Cuttack per acre: 

Table 14: Average rates of Bhubaneswar and Cuttack Industrial Estates 

Industrial Estates Per acre costs (₹) 

Bhubaneswar 1,50,00,000 
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S. No. Heads Amount (Rs.) 

1. Machinery 5,00,00,000 

2. Building 5,00,00,000 

3. Land 4,06,87,500 

  Total 14,06,87,500 

 Per tonne 14069 

  

In Million USD on a per tonne 

(1 USD - Rs. 83) 

= (14,06,87,500/83/1,000,000)/10000 

= 0.00017 



                                                                                                           

Cuttack 75,00,000 

Average 1,16,25,000 

Source: IDCO n.d. 

Approximately 3.5 acres’ area of land is suggested to be required for 10,000 tonnes per annum, 

which will as per the average rates cost about Rs. 4,06,87,500. 

Therefore, an average of the primary and secondary sources as set above is used to estimate the 

investment opportunity for setting up an e-waste recycling plant, i.e., Rs. 19,268 per tonne or 

0.00023 USD million per tonne. 

Table 15: Estimated capex requirement per tonne 

S.No. Source Capex amount in USD Million per tonne 

1. Secondary 0.00029 

2. Primary 0.00017 

  Average 0.00023 

Source: Authors’ analysis on the data from secondary source and stakeholder consultation 
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