International Journal of Research Publication and Reviews, Vol 4, no 4, pp 2276-2282, April 2023

' } International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

T rrary

WWW.IIRPR.COM

A Qualitative Study on the Economic Impact of E-Recycling

Sunil Hegde?, Sara Elias?, Vibhas P3, Farooq Jaffer*, Meghna Shivhare®, Paduchuri Kathyayani®,
Omkaar Thadhani’

*Assistant Professor Centre for Management Studies (Jain — Deemed to be University),
2Assistant Professor Centre for Management Studies (Jain — Deemed to be University),
3BBA Student Centre for Management Studies (Jain — Deemed to be University),
“BBA Student Centre for Management Studies (Jain — Deemed to be University),
SBBA Student Centre for Management Studies (Jain — Deemed to be University),
SBBA Student Centre for Management Studies (Jain — Deemed to be University),
"BBA Student Centre for Management Studies (Jain — Deemed to be University)

ABSTRACT

This research study explores the economic impact of e-recycling, which is the process of recovering valuable materials and components from electronic waste. E-
recycling is becoming an increasingly important aspect of the circular economy, as it can help to reduce waste and promote sustainability. The research will focus
on analysis of the economic benefits and costs associated with e-recycling, including the potential for job creation, revenue generation, and environmental savings.

To conduct this research, the study has employed a “mixed-methods”™ approach, combining collection and analysis of both — quantitative and qualitative data. The
quantitative aspect of the research will involve gathering data on e-recycling processes and practices from a variety of sources, including industry reports,
government statistics, and academic research. This data will be used to develop models and scenarios that can be used to estimate the economic impact of e-
recycling.

The qualitative aspect of the research involves interpretation of interviews with key stakeholders in the e-recycling industry, mainly e-recycling companies,
government regulators, and environmental advocates. These interviews provide great insights into the environmental and economic benefits of e-recycling, as well
as the challenges and barriers that must be addressed to promote its growth.

The research findings will provide valuable insights into the economic impact of e-recycling and inform policy decisions and industry practices. By better
understanding the economic benefits and costs associated with e-recycling, policymakers and industry leaders can develop strategies to promote its growth and
maximize its economic and environmental benefits. Ultimately, the research aims to contribute to a more sustainable and circular economy by highlighting the
importance of e-recycling as a key component of waste reduction and resource recovery.

Introduction

Electronic-waste recycling, is the process of recovering valuable materials from electronic devices that have reached the end of their useful lives. E-
recycling can have a significant economic impact by creating jobs, conserving resources, and reducing the costs of raw materials. One of the most
significant economic impacts of e-recycling is job creation. Along with the jobs created in the e-recycling industry, the process also creates jobs in related
industries such as logistics, transportation, and research and development. Recycling these materials reduces the need for new materials to be mined and
processed, conserving natural resources and reducing the environmental impact of resource extraction. Recycling electronic devices also reduces the
amount of waste that ends up in landfills, which can have negative environmental and economic consequences.

E-recycling can reduce the cost of raw materials for manufacturers. By recycling valuable materials from electronic devices, manufacturers can reduce
their reliance on newly mined materials, which can be costly. This reduction in raw material costs can result in lower prices for consumers and increased
competitiveness for manufacturers.

Electronic waste, or e-waste, has become a significant environmental and health hazard in recent years due to the increasing use of electronic devices. As
technology advances and electronic devices become more prevalent in modern society, the amount of e-waste generated has also increased. This has led
to a growing interest in e-recycling, the process of recovering valuable materials from electronic devices that have reached the end of their useful lives.
E-recycling has the potential to not only address the environmental and health concerns associated with e-waste but also has significant economic impacts.
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This research paper will explore the economic impact of e-recycling, including job creation, resource conservation, and cost savings for manufacturers.
By analysing the economic impacts of e-recycling, we can better understand the importance of investing in e-recycling infrastructure and promoting e-
recycling initiatives to realize the economic benefits of this important industry while also reducing our environmental impact.

One of the primary challenges of e-recycling is the lack of infrastructure and regulation. E-waste being illegally exported to developing countries where
it is often processed using dangerous and environmentally damaging methods, leading to health hazards for workers and communities. Another problem
with e-recycling is the issue of data security. Electronic devices often contain sensitive and personal information, and if not properly handled, this data
can be accessed by unauthorized individuals. While most e-recycling facilities have data destruction protocols in place, there is still a risk of data breaches
and identity theft. In some cases, specialized equipment is required to safely and efficiently process e-waste, which can be expensive and difficult to
obtain.

Obijectives
The objective of studying the economic impact of e-recycling is to understand the economic benefits that can be gained from the proper collection,
transport, and processing of e-waste. Specifically, the objectives of this study include:

1.  To analyse the economic impact of e-recycling in terms of job creation and economic opportunities, both within the e-recycling industry and
in related industries such as logistics, transportation, and research and development.

2. Toassess the potential for resource conservation and cost savings for manufacturers through the recycling of valuable materials from electronic
devices, which can result in lower prices for consumers and increased competitiveness for manufacturers.

3. Toidentify the challenges and problems associated with e-recycling, such as the lack of infrastructure and regulation, data security concerns,
and the complexity of electronic devices, and to propose solutions to address these challenges.

4.  To provide policymakers and stakeholders with information and recommendations to support the development of e-recycling infrastructure
and policies that promote economic growth, environmental sustainability, and social responsibility.

Overall, the objective of studying the economic impact of e-recycling is to understand the potential benefits of this important industry and to promote
responsible and sustainable practices that benefit both the economy and the environment.

Review of Literature

1. (Pitipong Veerakamolmal, 2000) Discusses the idea of Design for Disassembly, Reuse, and Recycling (DfDRR) in managing products at
the end of their life. The author explores the techniques currently used for DFDRR and various design concepts that can guide product designers
in achieving a specific design goal.

2. (Balakrishnan Ramesh Babu, 2007) Provides an overview of electrical and e-waste recycling, including the generation and classification of
such waste, as well as strategies and technologies for recovering materials. It also discusses new scientific developments related to these
activities.

3. (Roland Geyer, 2010) Examines the economics of cell phone reuse and recycling based on primary data collected from reverse logistics,
reuse, and recycling operations in the UK in 2003 and in the US in 2006.

4. (Innocent C. Nnorom, 2011) Reviewed focus on the current practices in the management of Cathode Ray Tubes (CRTSs) worldwide, with
particular emphasis on the role of regulations, availability of recycling infrastructure, recycling and reuse routes, and export into developing
countries.

5. (Chung-Hsing Yeh, 2012) Developed a new performance evaluation approach for evaluating the relative recycling sustainability performance
of e-waste products in terms of their contribution to the corporate sustainability of an e-recycling company.

6. (Yan Xu, 2013) Proposes a new sustainable planning approach for e-waste recycling activities that meets the best sustainability interests of
an e-recycling company.

7. (Diana Maria Ceballos, 2016) Identified publications from electronic databases specific to chemical exposures in formal e-recycling
facilities. The author reviews prevailing e-waste management practices and reveals complex and often intertwined gaps, issues, and challenges.

8.  (Geraldo Neto, 2017) Aimed to assess the economic and environmental advantages of adopting Waste Electrical and Electronic Equipment
(WEEE) reverse logistics for recycling and reuse by three Brazilian manufacturers of electro-electronic products, and three recyclers, two
located in Brazil and one located in Switzerland.

9.  (Bouchra Bakhiyi, 2017) Discusses the challenges faced by the growing electronics waste industry formal sector to protect the health of
workers and their environment, even in high-income countries.
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(Christine Cole, 2019) Proposes a series of measures to promote recovery routes and practices that facilitate the reuse of suitable products,
adapt recycling technology to increase the recovery of critical raw materials, and introduce targeted policies to encourage the application of
the waste hierarchy within a resource efficiency-oriented framework.

(Ding Yunji, 2019) Provides an overview of various technologies used in recovering precious metals from e-waste and spent catalysts. The
author highlights the transfer of recycling processes from leaching by aqua regia, cyanide, and chlorine in acid solution to less polluting agents.
The review also discusses the rising interest in environment-oriented technologies for precious metals recycling.

(Bo Wang, 2019) builds an extended Theory of Planned Behavior (TPB) theoretical framework based on the characteristics of online recycling
and previous studies. The framework explores residents' willingness to participate in e-waste online recycling and its influencing factors
through a nationwide questionnaire survey.

(Panagiotis Sinioros, 2020) Explores sustainability planning and strategies such as eco-design, design for dismantling and recycling, and
what they mean for electronic products. It examines incentives, methods, and tools for sustainable electronic product design, with particular
emphasis on reuse, recycling, selection of sustainable materials and processes, and resource scarcity.

(Bouchard, 2020) Workers in the electronic waste recycling industry may be exposed to substances that can disrupt hormones and lead to
negative health effects. The study aimed to measure the levels of certain chemicals in e-recycling workers and explore their potential
associations with hormonal imbalances.

(Chandra Prakash Garg, 2020) Emphasizes that the most important strategy for effective e-waste management is the commitment of top
management to the return of waste products.

(Robert F. Herrick, 2021) Aimed to draw attention to the often overlooked vulnerabilities faced by workers in the e-recycling industry in
high-income countries and the potential impact on health inequalities experienced by these workers.

(Daniel Coté, 2021) Investigates the protective measures and occupational health and safety strategies implemented in the formal electronic
equipment recycling industry and their impact on health inequalities and compliance with environmental standards.

(Sylvie Gravel, 2021) Presents an analysis of recruitment strategies for workers in the e-recycling industry and the management of preventive
measures, noting that different companies' social missions and recruitment strategies lead to varying levels of preventive practices. Despite
being a formal sector, the e-waste industry still poses significant challenges to protecting worker health and the environment.

(Aboelmaged, 2021) Examines the factors that influence young consumers' intentions to recycle e-waste in an emerging economy context by
incorporating habits into a behavior prediction model based on the theory of planned behavior.

(Go Suzuki, 2022) Investigates the plastic inputs and effluent outputs of three mechanical recycling facilities in Vietnam handling electronic,
bottle, and household plastic waste. The study reveals that large amounts of microplastics are generated and released into the aquatic
environment during mechanical recycling without proper treatment.

(Anqi Zeng, 2022) Demonstrates that the use of cobalt-free batteries and improved recycling practices can help mitigate long-term cobalt
supply risks. Even under the most optimistic technological scenarios, cobalt shortages appear inevitable in the near future.

(Qingging Sun, 2022) Highlights the urgent need to establish and improve end-of-life power battery recycling systems to avoid catastrophic
environmental consequences. The study uses market data to develop three recycling models for manufacturer, retailer, and mixed recycling.

Research Methodology

A)

RESEARCH DESIGN AND APPROACH

There are numerous research types and methodologies that can be used to examine the economic effects of e-recycling. Research on this subject is often
quantitative in nature and aims to quantify the economic advantages and disadvantages of e-recycling. The various potential research plans and methods
that could be applied to examine the financial effects of e-recycling are:

1.

Experimental Research Approach: This method is used to evaluate the causality between e-recycling and economic impact by manipulating
factors. Researchers choose people or families at random to either engage in an e-recycling programme or serve as a control group, followed
by calculating the financial gains and losses associated with e-recycling.

Survey research: In this research strategy, information is gathered using surveys and questionnaires. To learn about people's e-recycling
habits and perceptions of the economic impact of e-recycling, researchers conduct surveys of individuals or households.

Case study approach: This research strategy entails a thorough examination of particular instances of e-recycling projects or programmes.
Researchers examine a particular e-recycling programme and see how it affects the regional economy. Data collection on the generation of
jobs, tax income, and the economic multiplier effect of e-recycling may be necessary for this method.
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4. Economic modelling: As part of this study strategy, economic models are created to gauge the financial effects of e-recycling. Economic
models are used by researchers to calculate the direct and indirect effects of e-recycling on various economic sectors.

In conclusion, there are various research methodologies and designs that can be utilised to analyse the financial effects of e-recycling, each of which have
advantages and disadvantages. This paper employs the Case Study Approach to study and analyse the research topic at hand with the data accessible.

B) DATA COLLECTION METHODS

Secondary data collection methods are a cost-effective and efficient way to gather information on the economic impact of e-recycling. Some of the most
efficient secondary data collection methods for this type of Case Study research include:

1. Case Studies: When analysing the financial effects of e-recycling in particular regions or circumstances, case studies can be a useful tool. For
instance, a case study can look at the financial advantages of e-recycling in a certain city or area or the effects of e-recycling on a specific
industry or sector.

2. Analysis of Secondary Data: This refers to looking at information that has previously been gathered for primary research, financial reporting,
or government statistics. This method provides learning about the financial effects of e-recycling, and by combining information from several
sources, it gives a more comprehensive view of the problem.

This includes all Literature Review, Online Databases, Government and Industry Reports and Publications, Company Reports and Documents, Social
Media and other Research Publications; that has been utilised for data gathering in the scope of this research.

3. Online analytics: To obtain information on website traffic and user behaviour connected to e-recycling, online analytics tools can be utilized,
such as Google Analytics. This can offer perceptions into how users interact with e-recycling content online, which can guide outreach and
digital marketing initiatives.

Overall, a combination of these techniques has been used to give the most thorough insight of how e-recycling affects the economy. Researchers can
create a fuller picture of the costs and advantages of e-recycling and create more effective policies and strategies to support sustainable e-waste
management by collecting data from a range of sources.

C) DATA ANALYSIS TECHNIQUES
Typical strategies of the data analysis in the research include:

1.  Cost-benefit analysis is a method for assessing the financial costs and advantages of a particular project or policy. Comparing the costs of e-
recycling programmes (such as collecting, transportation, and processing) with the financial benefits (such as job creation, reduced
environmental impact, and savings on raw materials) was possible by using cost-benefit analysis.

2. Input-Output Evaluation: With this strategy, the economic effects of e-recycling on several economic sectors are examined. Input-Output
analysis has been used to investigate the economic knock-on effects of e-recycling, including the influence on manufacturers of e-recycling
machinery, shipping businesses that convey e-waste, and other sectors that make use of recycled materials.

3. Life Cycle Assessment: This method entails assessing a product or service's economic and environmental effects over the course of its entire
life cycle, from the extraction of raw materials to its disposal at the end of its useful life. Life cycle analysis can be used to pinpoint the
financial advantages of e-recycling, including lower material prices and energy savings.

4.  Time Data analysis: Time Data analysis has been used to analyse changes in economic indicators, such as revenue and employment, over
time. This method provided insights into the long-term economic impact of e-recycling.

5. Content analysis: Content analysis involves analysing textual data, such as reports, articles, and publications, to identify patterns, themes, and
trends related to the economic impact of e-recycling. This method has been used to identify the benefits and challenges of e-recycling and the
impact of e-recycling on various stakeholders, such as the environment, economy, and society.

Findings and Analysis

Research on the economic impact of e-recycling has shown that this process can have significant benefits for both the environment and the economy.
There are numerous examples of programs and initiatives in various countries and companies that demonstrate these benefits.

1. Job Creation:

E-recycling has the potential to create jobs at various stages of the process, from collection and sorting to refurbishment and resale. In the US, the e-
recycling industry employed an estimated 45,000 people in 2018, according to a report by the Institute of Scrap Recycling Industries. The same report
also noted that e-recycling has a higher job creation potential than landfilling or incineration.

In Europe, the European Union’s Circular Economy Action Plan includes a focus on creating jobs in the e-waste sector. One example of a company that
has created jobs through e-recycling is the social enterprise TechReturners in the UK, which employs individuals who have been out of work for a long
period of time to refurbish and resell used electronics.
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2. Revenue Generation:

E-recycling can also generate revenue through the recovery of valuable materials such as gold, silver, and copper. According to the Global E-waste
Monitor 2020 report, the value of the raw materials in the world’s e-waste in 2019 was estimated to be around $57 billion. One example of a company
that has successfully recovered valuable materials through e-recycling is Umicore, a Belgian company that specializes in the recovery of metals from e-
waste. In 2019, Umicore recovered 6,000 tons of precious metals from e-waste, generating revenues of €850 million.

3. Environmental Savings:

E-recycling can also help to reduce the environmental impact of electronic waste. According to the United Nations University, e-recycling can save up
to 10 times as much energy as the energy used in the recycling process itself. One example of a country that has successfully implemented e-recycling
programs to reduce its environmental impact is Japan. The country introduced a mandatory recycling program for electronic devices in 2001, and by 2019
had achieved a recycling rate of over 95%.

4.  Resource recovery: E-recycling can recover valuable materials such as gold, silver, copper, and rare earth metals from electronic devices.
These materials can be sold to manufacturers to be used in new products, reducing the need for new resource extraction and potentially
lowering costs.

5. Cost savings: E-recycling can also help reduce costs associated with waste disposal. Many countries impose fees for the disposal of electronic
devices in landfills, and e-recycling can provide a cheaper alternative for disposing of e-waste.

6. Capital investment: E-recycling can require significant capital investment in facilities, equipment, and training. However, these investments
can provide long-term benefits, such as improved environmental outcomes, reduced costs, and job creation.

Overall, e-recycling can provide significant economic benefits for both local and global economies. It can create jobs, stimulate economic growth, recover
valuable resources, and promote sustainable practices. However, it is important to address the challenges associated with e-recycling, such as capital
investment and trade implications, to ensure that the economic benefits are maximized while minimizing negative impacts.

Challenges and Barriers:

Despite the potential benefits of e-recycling, there are also challenges and barriers to its widespread adoption. One of the biggest challenges is the Lack
of Infrastructure and Collection Systems for e-waste in many parts of the world. In addition, there are concerns about Data Security and Privacy
when disposing of electronics that contain personal information. To address these challenges, some companies have implemented e-recycling programs
that prioritize data security and privacy. For example, Apple’s recycling program includes a data destruction process that ensures that all personal data is
securely erased from devices before they are recycled.

Other costs and challenges include:
1.  Heavy Capital Investment
2. Complex design
3. Lack of regulation

4.  Trade Spree for Export of E-waste

Case Studies of Successful E-Recycling Initiatives:

1. Japan: Japan has one of the most successful e-recycling programs in the world. The country has implemented a recycling law that requires
manufacturers to collect and recycle a certain percentage of their electronic products. This e-recycling program has been praised for its high
collection rates, efficient sorting and processing, and transparency.

2. Switzerland: Switzerland has implemented an e-recycling program that includes a network of collection points, sorting facilities, and recycling
plants. The country also requires manufacturers to finance the recycling of their products, which has led to the establishment of a self-sustaining
e-recycling system.

3. United States: The United States has several successful e-recycling initiatives at the state and local levels. For example, the state of California
has implemented a program that requires consumers to pay an additional fee when purchasing electronic products, which is used to finance e-
recycling programs. The city of San Francisco has also implemented a successful e-recycling program that includes collection events, drop-
off locations, and partnerships with local businesses. These initiatives have led to increased awareness and participation in e recycling, as well
as job creation and economic benefits.

4.  Kenya: Kenya has implemented an innovative e-recycling program that focuses on informal sector workers who collect and recycle electronic
waste. The program, called "e-waste management in Kenya: creating green jobs and reducing poverty,” provides training, equipment, and
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support to informal sector workers, who can then sell the recycled materials to local businesses. The program has led to job creation, poverty
reduction, and environmental benefits.

5.  Dell, Apple, and HP: These computer makers provide their clients with a free recycling programme. Customers may recycle their old
equipment for free through the initiative, and the companies work with e-waste recyclers to make sure the materials are disposed of or reused
in an environmentally friendly manner.

6. GreenDisk: GreenDisk is an organisation that recycles electronic trash and focuses on recycling disks, including CDs, DVDs, and floppy
discs. In order to ensure that the recyclable materials are treated appropriately, the company also takes a range of other devices for recycling.

7. RecycleForce: RecycleForce is a non-profit e-waste recycling business that gives people with criminal histories work training and employment
prospects. The company offers e-waste recycling services in collaboration with corporations and governmental organizations, and it uses the
money it makes from recycling to pay for its programmes for job training and employment.

Implications of E-Recycling Policies and Practices:

1. E-recycling is helpful in providing employment in various sectors because every company all around the globe providing e-waste and it will
be helpful and a step towards the green nation and it will be a useful tool for the poor people to earn and there will be increase in employment
ratio.

2. E-waste is one of the waste line that is developing the fastest in the world right now, and its development is being fueled by the exponential
rise in the use of electronic devices, particularly PCs (personal computers), and their quick rate of obsolescence. The dumping of e-waste is a
significant issue because it contains toxic substances like lead, mercury, and cadmium.

3. Through the successful execution of these restoration and pollution control initiatives, many opportunities for achieving a healthy river
ecosystem in the nation open up. The only issue is carrying out these efforts in a timely and careful manner in a nation where there is a long
delay between the creation and application of any given policy measure.

4. With the implication of e-recycling it will help in job creation, resource recovery, capital investment, cost saving, trade implication. This can
have a positive economic impact on exporting nations, but it can also put the health and environment of importing nations at danger.

Factors Influencing the Economic Benefits of E-Recycling:

Potential factors influencing the economic benefits of e-recycling include the volume and quality of e-waste collected, market demand for recycled
materials, availability and quality of infrastructure and technology, government policies and regulations, consumer behavior, and environmental concerns.
These factors can interact with each other to impact the economic benefits of e-recycling, and favorable conditions in these areas can lead to increased
revenue, job creation, and sustainability efforts.

Comparison of Current Findings to Previous Research:

When contrasting the current results with those from earlier studies, it is evident that the latter is less effective because it was not founded on practical,
immediate applications. All of the policies were developed with consideration for the current state of the economy, with an eye towards how they could
be more affordable, less invasive on the environment, and more advantageous to the local population by creating jobs. It was also made easier to work
on, and the recycling of e-waste helped to reduce the cost of transportation.

The present research is currently trying to provide a comprehensive standpoint for future basis and raise awareness in the manufacturer communities and
general public.

Limitations of the Research:
1. Limited control over data quality: There is limited control over the quality of the data used in their research when relying solely on secondary
sources.

2. Lack of interactivity: This paper lacks the opportunity to interact with the data and ask follow-up questions, which can limit the understanding
of the data and the ability to draw conclusions.

3. Potential for bias: Secondary sources of data may contain biases that are inherent to the data collection methods or sources and lack micro-
economic perspective of data.
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Suggestions for Future Research:

1. Consumer Behaviour: Future research could examine consumer behaviour towards e-recycling by studying the factors that influence consumer
decisions, such as convenience, awareness, and incentives, to develop effective strategies that encourage consumers to recycle their e-waste.

2. Cross-country analysis: Future research could conduct a cross-country analysis of the economic impact of e-recycling to identify common
trends, factors affecting e-recycling's economic benefits, and to highlight potential policy and regulatory solutions to improve e-recycling
systems across countries.

3. Digital divide: Future research could explore the impact of e-recycling on the digital divide, particularly in low-income and marginalized
communities, and identify strategies to minimize its impact on the digital divide.

4.  Technological advancements: Future research could examine the impact of technological advancements on the economic benefits of e-
recycling, particularly the role of automation and artificial intelligence in improving e-recycling systems' efficiency and effectiveness.

Overall, future research on the economic impact of e-recycling could consider a comprehensive and interdisciplinary approach that incorporates economic,
environmental, social, and technological factors to identify opportunities to enhance the economic benefits of e-recycling programs.

Conclusion

In conclusion, the research on the economic impact of e-recycling highlights the significant economic benefits of proper management of e-waste. E-
recycling not only generates revenue and creates job opportunities but also helps in reducing the negative impact of e-waste on the environment. However,
despite the benefits, the current level of e-waste recycling is low, and there is a need to increase awareness among consumers and stakeholders to promote
e-recycling.

Therefore, it is crucial to prioritize awareness campaigns that educate the public on the importance of e-recycling. Key benefits such as resource
conservation, environmental protection, and sustainable economic development should be emphasized to incentivize e-recycling. Policymakers must
work closely with the private sector to implement policies and regulations that promote e-recycling and support the growth of the e-recycling industry.

Overall, the economic impact of e-recycling can only be maximized through collaboration, awareness, and strategic policies. This research highlights the
potential of e-recycling and the need to promote sustainable e-waste management practices to reap the full economic benefits of e-recycling.



