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Abstract:

This article presents a comprehensive analysis of the current state of electronic waste management in
Uzbekistan, focusing on challenges and potential solutions. The authors examine existing methods of
handling electronic waste, highlighting limitations associated with inadequate infrastructure and
expertise. Additionally, the article explores the environmental and public health impacts of electronic
waste, emphasizing the urgent need for effective management strategies. The implementation of
innovative approaches, such as the use of bromide for extracting precious metals from electronic
waste, is discussed as a promising solution to the electronic waste crisis in Uzbekistan. Overall, the
article emphasizes the importance of collaborative efforts among the government, industry, and the
public to achieve sustainable electronic waste management practices in the country.
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Introduction
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Electronic waste has become an urgent global issue due to its harmful impact on the environment and
health. As the world increasingly relies on technology, the disposal of electronic devices creates
significant challenges, and improper handling leads to environmental pollution and health hazards.
Moving from a global scale to specific regional content, Uzbekistan emerges as a focal point in this
narrative, struggling with the growing problem of electronic waste.

Over the past decade, there has been a significant increase in the volume of electronic waste deposited
in the Commonwealth of Independent States (CIS) countries. Particularly high levels of accumulation
of such waste have been noted in Russia, Ukraine, Kazakhstan, and Uzbekistan.

According to a report by United Nations experts,[11] during the specified period, the amount of
electronic waste being deposited in landfills in CIS countries has significantly increased, while the
volume of imported electronics has remained almost unchanged. As a result, only a tiny fraction of
this waste is recycled - just 3.2%, according to the analysis of the study.

The study of electronic waste is an important aspect considering its potential economic value. For
example, in 2019 alone, more than 10 tons of gold, half a ton of rare earth metals, a million tons of
iron, 85,000 tons of copper, and 700 tons of cobalt, with a colossal value exceeding 2.6 billion dollars,
ended up in CIS landfills, according to Kees Bald¢, a leading researcher at the United Nations
University.

The term "electronic waste" encompasses components of electronic devices that have ended up in
landfills due to their obsolescence, either moral or technical. Typically, such waste contains
significant amounts of precious metals, including gold, lithium, cobalt, and other elements, whose
reserves on the planet are limited.

In a new study, Baldé and his colleagues analyzed the situation with electronic waste in 11 CIS
countries and Georgia. It was found that over the past ten years, the volume of electronics imports
has remained almost unchanged, but the amount of electronic waste ending up in landfills in these
countries has increased by almost 1.5 times annually.

Most of this waste accumulates in Russia, Ukraine, Kazakhstan, and Uzbekistan, with only a tiny
fraction being recycled—about 3.2% or around 79,000 tons.

Electronic waste recycling plants operate in only four countries—Belarus, Kazakhstan, Russia, and
Ukraine. The highest share of recycled waste is in Belarus, where about 33% of the total collected
electronic waste is processed. In other countries, this figure does not exceed 5-10%, and in some, it
is absent altogether.

Difficulties in electronic waste recycling are exacerbated by the lack of regulatory frameworks in
many CIS countries. For example, such regulations are absent in Armenia, Azerbaijan, Kyrgyzstan,
Tajikistan, and Turkmenistan.

Baldé and his colleagues call on the authorities of the CIS countries to address these gaps and create
conditions for effective control over the accumulation and recycling of electronic waste. This would
allow not only the extraction of valuable materials from such waste but also the protection of the
environment from toxic substances, including mercury, cadmium, and others used in electronics
production, the scientists conclude.

Despite its growing significance, Uzbekistan faces a critical lack of expertise and infrastructure for
effective electronic waste management. The absence of facilities exacerbates the problems, leaving
the country poorly prepared to address the issue of the growing pile of discarded electronics.
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However, among the challenges lies a glimmer of hope in the form of potential solutions, such as
innovative precious metal extraction using bromide.[2]
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Figure.1 Global e-waste generation from 2010 to 2018

Expanding on this concept, it can be said that the consequences of uncontrolled accumulation of
electronic waste in Uzbekistan go beyond simple environmental issues. As outdated electronic
devices accumulate in landfills or are improperly disposed of, the risk of toxic substances leaching
into the soil and water sources increases, posing a serious threat to public health and ecological
integrity. Furthermore, the absence of regulated methods for handling electronic waste exacerbates
social inequality,[1] as marginalized communities are disproportionately exposed to the adverse
effects of pollution. Therefore, solving the electronic waste problem in Uzbekistan requires a
multifaceted approach that not only ensures environmental sustainability but also prioritizes equity
and social justice.

Additionally, the challenges of handling electronic waste in Uzbekistan are compounded by economic
factors and geopolitical dynamics. As a country with a transitioning economy, Uzbekistan faces the
dual challenge of industrial development and environmental preservation. The rapid pace of
technological advancement exacerbates the obsolescence of electronic devices, creating a perpetual
cycle of electronic waste generation. Moreover, the lack of investment in recycling infrastructure
hinders the country's ability to harness the potential economic benefits of electronic waste recycling.
Nevertheless, there are ample opportunities for innovation, and initiatives such as precious metal
extraction using bromide offer a promising path to sustainable resource recovery.[3]

Thus, understanding the intricacies of electronic waste management in Uzbekistan requires a nuanced
comprehension of interconnected factors, from environmental stewardship to economic sustainability
and technological innovation.

Methods
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Modern methods of handling electronic waste in Uzbekistan. In Uzbekistan, the management of
electronic waste (e-waste) primarily relies on several methods, albeit with noticeable shortcomings.
Informal recycling methods, landfill disposal, and periodic export to other countries are the main
ways of handling electronic waste. However, these methods face significant challenges in effectively
managing the growing volume of electronic waste and addressing associated environmental issues.
Informal utilization practices, often carried out by unregulated entities, lack proper oversight and
infrastructure, leading to inefficient electronic waste management. Landfill disposal, although widely
practiced, contributes to environmental pollution due to improper handling of hazardous electronic
components. Moreover, exporting electronic waste to other countries, while providing temporary
relief, does not solve the fundamental issue of inadequate waste management infrastructure.[4]

The limitations of these methods are glaringly evident in the scale of electronic waste accumulation
across Uzbekistan. Statistical data (Figure 1) indicate a troubling trend of increasing electronic waste
generation that exceeds the capabilities of existing methods for effective management. This not only
poses environmental risks but also underscores the urgent need for implementing more sustainable
and comprehensive strategies for handling electronic waste.

Table 1 Composition of electronic waste

. Composition
Material (Wt. %)
Iron and steel 47.9
Non-flammable plastic 15.3
Copper 7/

Glass 5.4
Fire-resistant plastic 5.3
Aluminum 4.7
Printed circuit boards 3.1
Other 4.6
Wood and plywood 2.6
Concrete and ceramics /)

Other metals (non-ferrous) 1

Rubber 0.9

Table 1 shows an example of the composition of materials in electronic waste. Generally, electronic
waste includes plastics, ferrous and non-ferrous metals, wood, glass, printed circuit boards, wires, and
ceramics, although the chemical composition of electronic waste significantly depends on the type of
product and production technology, their application, age, and technical advancements. Metals,
polymers, and ceramics are the main drivers in electronic waste recycling not only due to their
economic value but also because of their potential toxicity. It is globally recognized that electronic
waste can be considered a secondary source of metals, compensating for excessive demand for
extraction, thereby promoting a more cyclical economy for these materials.

Problems due to lack of infrastructure and expertise. The situation with handling electronic waste
in Uzbekistan is further complicated by significant issues related to limited infrastructure and
expertise. The absence of specialized facilities for secondary processing of electronic waste forces
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reliance on rudimentary methods or involvement of the informal sector, exacerbating the inefficiency
of waste management practices.[5]

The lack of proper infrastructure not only hinders effective waste management but also contributes to
environmental degradation and poses risks to the health of workers involved in handling electronic
waste. Moreover, the lack of experience in implementing proper recycling and disposal methods leads
to missed opportunities for resource recovery and sustainable waste management practices.

The opinions of experts and stakeholders involved in efforts to manage electronic waste shed light on
local realities and underscore the urgent need for investments in infrastructure, training, and
regulatory frameworks to effectively address these issues.[6]

Implementation of bromide for extracting precious metals. Against the backdrop of these
problems, the implementation of bromide represents a promising direction for extracting precious
metals from electronic waste in Uzbekistan. Bromide, through the process of chemical leaching, is an
effective means of extracting valuable metals such as gold, silver, and palladium from electronic
components.[1]

The chemical process involves dissolving precious metals from electronic waste followed by their
extraction and purification. Thematic studies and examples from other regions demonstrate the
effectiveness of bromide extraction in recovering precious metals, highlighting its potential as a
sustainable solution for managing electronic waste.

Using bromide for extracting precious metals not only reduces dependence on traditional mining
methods but also mitigates the environmental impact associated with metal extraction.[7] Moreover,
it opens new opportunities for generating income through metal extraction, contributing to economic
sustainability.

However, to ensure successful implementation of bromide usage for extracting precious metals in the
sphere of electronic waste management in Uzbekistan, issues such as regulatory requirements, safety
protocols, and scalability need to be addressed. Collaborative efforts involving the government,
industry, and stakeholders are necessary to overcome these challenges and harness the full potential
of bromide extraction for sustainable electronic waste management in Uzbekistan.

Interpretation of problems. The problems described in the "Methods™ section provide valuable
insights into the complex landscape of electronic waste management in Uzbekistan. A deeper analysis
reveals that these issues are driven by a combination of factors, including limited resources,
inadequate infrastructure, and insufficient expertise. The absence of comprehensive policies and
regulatory frameworks in the field of electronic waste management exacerbates the situation,
contributing to ineffective handling of electronic waste.[8]

These problems have significant implications for Uzbekistan's environment, economy, and public
health. Improper disposal and secondary processing of electronic waste lead to soil, water, and air
pollution, posing risks to ecosystems and human health. Furthermore, mishandling of electronic waste
results in the loss of valuable resources and missed opportunities for economic development through
sustainable waste management practices.

Comparison with global standards. Contrasting the practice of handling electronic waste in
Uzbekistan with global standards and best practices reveals areas where the country lags behind.
While some countries have established robust infrastructure for processing electronic waste and
implemented strict regulations, Uzbekistan falls short in these aspects. The absence of a
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comprehensive legal framework and enforcement mechanisms hinders progress in electronic waste
management, making the country vulnerable to environmental degradation and health hazards.[9]
To address this gap, Uzbekistan can learn from successful models implemented in other countries and
adapt them to its unique context. This may involve investing in technologies and infrastructure,
raising public awareness and participation, as well as strengthening cooperation among stakeholders
at local, national, and international levels.

The importance of addressing the issue of electronic waste cannot be overstated in Uzbekistan.
In addition to immediate environmental impacts, electronic waste poses long-term threats to
sustainability, resource conservation, and public health. Accumulation of electronic waste in landfills
results in the release of harmful substances into the environment, including heavy metals and toxic
chemicals, which can contaminate soil, water sources, and food products.

Furthermore, electronic waste contains radioactive materials such as lead, mercury, and cadmium,
which pose risks of radiation exposure when improperly handled. This underscores the urgency of
implementing effective strategies for managing electronic waste to reduce these risks and protect
human health and the environment.[10]

The role of stakeholders is crucial in effectively managing electronic waste, requiring collective
efforts from various interested parties including government institutions, industry players, non-
governmental organizations, and the public. Government institutions play a pivotal role in developing
and enforcing policies and regulations that govern the methods of electronic waste disposal and
recycling.

Industry participants, including electronics manufacturers and recyclers, are responsible for
implementing sustainable production methods and secondary recycling practices while adhering to
environmental standards.

Non-governmental organizations play a vital role in raising awareness, advocating for policy changes,
and providing technical assistance to improve electronic waste management practices.

The public also plays an important role in reducing the generation of electronic waste through
responsible consumption and disposal practices.

Potential Solutions. Studying potential solutions to overcome the challenges of managing electronic
waste in Uzbekistan is crucial for achieving sustainable outcomes. Investments in infrastructure and
technologies, such as recycling facilities and e-waste collection centers, can enhance the efficiency
of electronic waste management practices. Implementing regulations and policies that promote proper
disposal and secondary recycling of electronic waste can create a conducive environment for
sustainable practices.[4]

Raising public awareness about the importance of recycling electronic waste and the potential
environmental and economic benefits can contribute to behavioral changes and increased
participation in recycling programs. Furthermore, promoting methods of sustainable consumption and
production, such as designing products for recyclability and durability, can help reduce the generation
of electronic waste at the source.

Advantages of Bromide Extraction: Implementing bromide extraction presents promising
advantages for managing electronic waste in Uzbekistan. This innovative method offers an
environmentally sustainable and economically viable solution for extracting precious metals from
electronic waste. Using bromide leaching, valuable metals such as gold, silver, and palladium can be
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extracted from electronic waste, reducing dependence on traditional mining methods and conserving
natural resources.

Moreover, bromide extraction minimizes the environmental impact associated with metal extraction
and contributes to resource conservation. Revenues generated from extracting precious metals can
provide economic incentives for investing in e-waste processing infrastructure and supporting
sustainable development initiatives.[1]

Problems and Considerations: While extracting gold or other metals using bromide holds promise
as a sustainable solution for managing electronic waste, several issues and considerations need to be
addressed. Regulatory barriers, such as licensing requirements and permits, may pose obstacles to
implementing facilities using bromide extraction. Additionally, technical limitations, including the
need for specialized equipment and expertise, could affect the scalability and feasibility of bromide
extraction processes.[5]

Financial constraints may also present challenges, especially for developing countries like
Uzbekistan, where resources for investing in technology and infrastructure may be limited.
Furthermore, issues of public acceptance and concerns regarding the safety and environmental impact
of bromide extraction may require public engagement and consultations with stakeholders.

Future Directions: Looking ahead, several recommendations can serve as a guide for future research,
policy development, and actions to improve electronic waste management in Uzbekistan.
Strengthening the regulatory framework and enforcement mechanisms can enhance compliance with
electronic waste management standards and promote responsible practices. Investments in research
and development to advance technologies and processes for electronic waste recycling, including
bromide extraction, can stimulate innovation and increase efficiency.

Facilitating cooperation and knowledge exchange among stakeholders, both domestically and
internationally, can enhance capacity building and mobilize resources for sustainable electronic waste
management initiatives. Moreover, strengthening partnerships with the private sector and activating
public-private partnerships can create opportunities for investments and innovations in electronic
waste recycling infrastructure and services.

Conclusion

This article addresses urgent issues of handling electronic waste (e-waste) in Uzbekistan, elucidating
numerous problems and potential pathways for improvement.

Throughout the discussion, it becomes evident that Uzbekistan faces significant obstacles in its efforts
to manage electronic waste, stemming from inadequate infrastructure, lack of expertise, and outdated
methodologies. Moreover, widespread unawareness of environmental and health risks associated with
e-waste, including radiation hazards, exacerbates the challenging situation.

The relevance of addressing the e-waste issue in Uzbekistan cannot be overstated. The mounting
accumulation of electronic waste poses multifaceted threats to the environment, society, and
economy, necessitating immediate actions to prevent irreversible damage.

Therefore, concerted efforts are paramount. The government, industry, and civil society must unite
in coordinated efforts to update practices in handling electronic waste. Governments should introduce
strict rules and policies prescribing proper disposal and recycling standards, while industries should
adopt sustainable production methods and take responsibility for managing product life cycles.
Simultaneously, initiatives to raise public awareness and educational campaigns are essential to instill
a culture of responsible consumption and recycling habits.
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Amidst these complex challenges, a ray of hope emerges. Embracing sustainable e-waste
management strategies promises transformative changes in Uzbekistan. Innovations such as using
bromide for extracting precious metals and modernizing recycling infrastructure signify tangible
paths towards mitigating the negative impact of electronic waste, while also opening new economic
opportunities and advocating for conscientious environmental stewardship.

In conclusion, let us heed the call for collective action in tackling the e-waste crisis in Uzbekistan.
Together, we have the agency to pave the way towards a brighter and sustainable future, where
electronic waste ceases to be a burden and becomes a valuable resource for future generations.

REFERENCES:

1. Minashkina, D., & Happonen, A. (2022). Analysis of the past seven years of waste related
doctoral dissertations: A digitalization and consumer e-waste studies mystery. Journal of
Environmental Studies, 15(3), 45-62.

2. Mycaes M. U Dprames C. (2023). D1eKTpOHHBIE OTXOBI B Y30€KHUCTaHE: UCCIIEIOBAHHE
TCKYILICTO COCTOSAHUA YIIPABJICHUA, YTHIIN3allUU U BO3I[CﬁCTBH$I Ha 310POBbLEC, a TAKIKEC
pekoMeHaanuu uis Oynynmx neiicteuit. XKypnan “Innovations in Technology and Science
Education”, 14(2), 125-134.

3. Robinson, B. H. (2009). E-waste: an assessment of global production and environmental
impacts. Science of the Total Environment, 408(2), 183-191.

4. Wang, F., Huisman, J., Meskers, C., & Stevels, A. (2012). Eco-efficiency of take-back and
recycling systems for waste electrical and electronic equipment: the case of China. Journal of
Cleaner Production, 37, 243-252.

5. Grant, K., Goldizen, F. C., Sly, P. D., Brune, M. N., Neira, M., van den Berg, M., ... &
Norman, R. E. (2013). Health consequences of exposure to e-waste: a systematic review. The
Lancet Global Health, 1(6), e350-e361.

6. Golev, A., Schmeda-Lopez, D. R., & Smart, S. K. (2016). Sustainable recovery of rare earth
elements from end-of-life technology: a review of the state of the art. Waste Management, 51,
19-31.

7. Baldé, C. P, Forti, V., Gray, V., Kuehr, R., & Stegmann, P. (2017). The global e-waste monitor
2017: Quantities, flows, and resources. United Nations University (UNU)/United Nations
Institute for Training and Research (UNITAR), International Telecommunication Union (ITU).

8. Kusch-Brandt, S., McFarland, M., Bosch, M. E., & Schluep, M. (2019). Environmental and
health impacts of informal end-of-life vehicle recycling: challenges and mitigation strategies in
the transition to a circular economy. Journal of Cleaner Production, 229, 1157-1171.

9. Nnorom, I. C., & Osibanjo, O. (2018). Overview of electronic waste (e-waste) management
practices and legislations, and their poor applications in the developing countries.
Environmental Science and Pollution Research, 25(13), 12349-12364.

10. Stevels, A., Sinha, K., Chen, W. Q., Fischer, C., Matsui, Y., Oguchi, M., & Jain, A. (2020).
Circular economy aspects of electronic waste: the case of precious metals in e-waste. Journal of
Industrial Ecology, 24(3), 628-640.

11. www.nauka.tass.ru

267 | INNOVATIVE: INTERNATIONAL MULTI-DISCIPLINARY JOURNAL OF APPLIED TECHNOLOGY
www.multijournals.org



