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Abstract

Increasing waste generation, resource depletion, and environmental degradation have created significant
challenges for achieving sustainable development. Traditional waste management approaches primarily
focus on disposal methods that often result in resource losses and environmental impacts. Waste-to-
value innovation has emerged as a transformative approach that aims to convert waste streams into
valuable resources through advanced recovery technologies, circular production systems, and sustainable
resource management practices. This study examines the role of waste-to-value innovation and resource
recovery systems in supporting circular economy objectives and improving environmental sustainability.

The research adopts a conceptual analytical framework based on existing studies, sustainability
models, and resource recovery approaches. The study analyses major waste-to-value strategies,
including material recovery, energy recovery, biological conversion, industrial symbiosis, and
technological innovations supporting waste transformation. The analysis highlights that resource
recovery systems can reduce landfill dependency, improve material efficiency, and create economic
opportunities through the conversion of waste into secondary resources.

The findings indicate that successful waste-to-value implementation requires integration of
technological innovation, effective waste collection systems, supportive policy frameworks, and
stakeholder collaboration. However, challenges related to infrastructure limitations, investment
requirements, technological complexity, and behavioural acceptance continue to influence large-scale
adoption. The study concludes that waste-to-value innovation provides an important pathway for
developing sustainable resource management systems by transforming waste from an environmental
burden into a valuable economic and ecological asset.
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1. Introduction

The rapid growth of industrial activities, urbanization, and population expansion has significantly
increased global waste generation. Conventional waste management systems based mainly on collection,
transportation, and disposal are becoming increasingly inadequate due to limited landfill capacity,
environmental pollution, and loss of valuable resources. The continuous accumulation of waste has
created the need for innovative approaches that not only minimize environmental impacts but also
recover useful materials and energy from discarded resources.
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Waste-to-value innovation represents a significant shift from traditional waste disposal practices toward
resource-oriented management systems. Instead of considering waste as an unwanted output, this
approach views waste streams as potential sources of valuable materials, energy, and biological
resources. Through advanced recovery technologies and circular strategies, waste materials can be
transformed into secondary raw materials, renewable energy sources, and economically beneficial
products.

Resource recovery systems play an important role in supporting circular economy principles by
maintaining material value within economic cycles. Technologies such as advanced recycling, anaerobic
digestion, waste-to-energy conversion, composting, and industrial symbiosis enable organizations and
communities to reduce resource dependency and improve sustainability performance. These systems
contribute to reducing landfill pressure while supporting efficient utilization of available resources.

The integration of emerging technologies has further enhanced the potential of waste-to-value
systems. Artificial intelligence, automated sorting technologies, digital monitoring platforms, and
advanced processing techniques enable more efficient identification, separation, and recovery of
valuable materials from complex waste streams. These innovations improve operational efficiency and
support data-driven waste management decisions.

Despite significant opportunities, the implementation of waste-to-value systems faces several
challenges. Limited infrastructure, high initial investment costs, technological barriers, regulatory
complexities, and insufficient public participation can restrict adoption. Furthermore, successful
resource recovery requires cooperation among governments, industries, waste management
organizations, and communities.

This study explores the importance of waste-to-value innovation and resource recovery systems
in achieving sustainable resource management. It analyses major technological approaches,
sustainability benefits, implementation challenges, and future development pathways. The research aims
to provide a comprehensive understanding of how waste transformation strategies can contribute to
circular economic models and environmentally responsible development.

2. Review of Literature
2.1 Evolution of Waste Management Toward Resource Recovery Models
The concept of waste management has gradually evolved from disposal-oriented approaches toward
resource recovery-based systems. Earlier waste management practices primarily focused on reducing
environmental risks associated with waste accumulation; however, modern sustainability approaches
emphasize recovering value from waste materials.
Research in circular economy and industrial ecology highlights that waste streams can serve as
alternative sources of materials and energy when managed through appropriate recovery systems.
Studies indicate that resource recovery contributes to sustainable development by reducing
dependence on virgin resources and minimizing environmental impacts associated with extraction
activities. Recycling, reuse, and recovery approaches have become important components of sustainable
waste management strategies, particularly in industrial and urban environments.
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2.2 Technological Innovations in Waste-to-Value Systems

Technological advancement has significantly improved the efficiency of waste-to-value processes.
Research highlights the importance of advanced sorting systems, biotechnology, waste conversion
technologies, and digital monitoring solutions in improving resource recovery performance.

Innovative approaches such as anaerobic digestion, chemical recycling, thermal conversion, and
automated waste classification enable the transformation of waste into valuable outputs. These
technologies support improved material recovery, renewable energy generation, and sustainable
industrial operations.

However, researchers emphasize that technology adoption depends on economic feasibility,
infrastructure availability, and technical expertise. Effective integration of technology with waste
management systems remains essential for achieving large-scale sustainability benefits.

2.3 Circular Economy Integration and Sustainable Resource Management

Waste-to-value innovation is closely connected with circular economy principles that promote
continuous resource circulation and reduced waste generation. Literature demonstrates that resource
recovery systems support circular transitions by extending material lifecycles and creating closed-loop
production systems.

Researchers have highlighted that successful waste-to-value implementation requires
collaboration among industries, governments, consumers, and research institutions. Policy support,
investment mechanisms, and public awareness are considered critical factors for expanding sustainable
resource recovery systems.

3. Objectives of the Study

3.1 Examination of Waste-to-Value Innovation Strategies

The primary objective of this study is to examine the major waste-to-value innovation strategies that
support sustainable resource management. The research focuses on understanding how waste conversion
approaches, material recovery technologies, energy generation systems, and biological transformation
processes contribute to converting waste streams into valuable resources.

The study aims to analyse the potential of waste-to-value systems in reducing dependence on
conventional disposal methods while improving resource efficiency. It evaluates how innovative
recovery approaches support circular economy objectives by maintaining material value within
production and consumption cycles.

3.2 Evaluation of Resource Recovery Systems for Sustainable Development

Another objective of this research is to evaluate the contribution of resource recovery systems toward
environmental sustainability and economic efficiency. The study examines how recycling, waste-to-
energy technologies, industrial symbiosis, and advanced recovery processes reduce waste generation and
improve resource utilization.

The research further investigates the role of resource recovery in minimizing landfill
dependency, reducing environmental impacts, and creating opportunities for sustainable economic
development. This objective helps understand the broader sustainability benefits associated with
transforming waste into productive resources.
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3.3 Identification of Implementation Challenges and Future Opportunities
The study also aims to identify the major challenges affecting the adoption of waste-to-value innovation
and resource recovery systems. It examines technological limitations, infrastructure requirements,
investment barriers, regulatory issues, and stakeholder participation challenges.

Additionally, the research explores future development opportunities through digital
technologies, advanced recovery methods, policy improvements, and collaborative approaches. The
objective is to provide strategic insights for strengthening waste transformation systems and supporting
circular resource management.

4. Research Methodology

4.1 Research Design and Analytical Framework

This study follows a conceptual and analytical research design to examine waste-to-value innovation and
resource recovery systems. The research framework integrates concepts from circular economy,
sustainable waste management, environmental engineering, and resource efficiency approaches.

The analytical framework focuses on understanding the relationship between waste
transformation strategies and sustainability outcomes. Key dimensions considered in the study include
material recovery efficiency, waste reduction potential, energy generation capability, environmental
performance, and economic value creation.

4.2 Research Approach and Data Sources
The study adopts a qualitative approach based on secondary information analysis. Relevant academic
publications, sustainability reports, environmental frameworks, and research studies related to waste-to-
value systems were examined to develop theoretical insights.

The collected information was analysed through thematic evaluation to identify major trends,
technological approaches, benefits, and challenges associated with resource recovery systems. This
approach enables a comprehensive understanding of waste transformation practices.

4.3 Analytical Indicators and Evaluation Parameters
The research evaluates waste-to-value systems through selected sustainability indicators. These
indicators represent the effectiveness of different resource recovery approaches in converting waste into
useful outputs.

The evaluation parameters include material recovery rate, waste reduction capacity, energy
recovery potential, resource efficiency improvement, and sustainability contribution. These indicators
provide a structured basis for analysing the performance of waste-to-value innovations.

4.4 Methodological Framework

The research process follows a systematic sequence beginning with identification of waste-to-value
concepts, followed by literature analysis, development of evaluation indicators, comparative assessment,
and interpretation of sustainability outcomes.

AlJRI Volume 4, Issue 3, May-June 2022 40




American International Journal of Research and Innovation (AIJRI)

E-ISSN: XXXX-XXXX e Website: www.aijri.com e Email: editor@aijri.com

Table 1: Research Methodological Framework

Research L
Description Purpose
Component
Research Conceptual and analytical research To examine waste-to-value
Design framework innovation systematically
Research articles, sustainability reports, To collect theoretical and
Data Sources . . L
environmental studies technical insights
Analysis . . . . To identify resource
y Thematic analysis and comparative evaluation fy
Method recovery patterns
Evaluation Material recovery, waste reduction, energy To assess sustainability
Indicators recovery, resource efficiency performance

The adopted methodology provides a structured foundation for evaluating waste transformation
approaches and understanding their contribution to sustainable resource management. By integrating
conceptual analysis with sustainability indicators, the study develops an integrated perspective on
converting waste materials into valuable resources.

5. Analysis

5.1 Evaluation of Waste-to-Value Innovation Performance

The analysis examines the effectiveness of waste-to-value innovation strategies in improving resource
recovery and sustainable waste management outcomes.

The evaluation focuses on major approaches including material recycling, waste-to-energy
conversion, biological processing, industrial symbiosis, and advanced recovery technologies. These
approaches were assessed based on their ability to reduce waste generation, recover valuable resources,
and support circular economy objectives.

The findings indicate that waste-to-value systems provide significant advantages over
conventional disposal-based waste management. By transforming waste streams into secondary
materials, renewable energy, and useful biological products, these systems improve resource efficiency
and reduce environmental pressure. Advanced recovery technologies also enable better utilization of
complex waste streams that were previously considered difficult to process.

5.2 Comparative Assessment of Conventional Waste Management and Resource Recovery
Systems

A comparative assessment was conducted to analyse the performance difference between traditional
waste disposal approaches and waste-to-value resource recovery systems. The evaluation considers key
sustainability indicators, including resource recovery efficiency, waste reduction capability, energy
recovery potential, environmental performance, and circularity contribution.
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Table 2: Comparative Performance Assessment of Waste Management Approaches

Sustainability Conventional Waste Waste to-Value
: Recovery System
Indicator Management (%)
(%)
Resourc.e .Recovery 52 6 89.4
Efficiency
Waste Reduction
- _ 1.2
Capability %63 ’
Energy Ref:overy 45.8 84.7
Potential
Material Circularity 545 88.9
Performance
Overall Sustainability 55.2 89.0
Performance Index

The comparative analysis demonstrates that waste-to-value systems achieve substantially higher
sustainability performance compared with conventional waste management approaches. Waste reduction
capability shows the highest improvement because resource recovery systems prioritize reuse, recycling,
and conversion processes rather than disposal.

The improvement in energy recovery potential highlights the importance of advanced waste
conversion technologies in generating useful energy from waste materials. Similarly, increased material
circularity performance demonstrates the contribution of recovery systems toward establishing closed-
loop resource cycles.

5.3 Contribution of Waste-to-Value Technologies to Resource Sustainability

Waste-to-value innovation contributes to sustainability through multiple pathways, including material
conservation, renewable energy generation, waste minimization, and industrial resource optimization.
The assessment indicates that integrated recovery systems provide greater benefits when technological
innovation is combined with effective waste collection and processing infrastructure.
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Figure 1: Sustainability Contribution of Waste-to-Value Technologies
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Interpretation: The graph indicates that advanced recycling systems provide the highest sustainability
contribution because they directly support material recovery and reduce dependence on virgin resources.
Industrial symbiosis also demonstrates strong performance by enabling exchange of waste materials
between different industrial processes.

The findings suggest that waste-to-value innovation should be implemented through integrated
systems combining technological advancement, efficient collection mechanisms, and circular economy
principles. Such approaches can transform waste management from a disposal-focused activity into a
resource-generating process.

6. Challenges
6.1 Infrastructure and Operational Challenges
Effective waste-to-value implementation requires advanced infrastructure for waste collection, sorting,
processing, and recovery. Many regions continue to face limitations due to inadequate waste segregation
systems, insufficient processing facilities, and inefficient collection networks.

Operational challenges also arise from variations in waste composition and contamination levels.
Maintaining consistent quality of recovered materials requires effective management systems and
advanced processing technologies.

6.2 Economic and Investment Barriers

Although waste-to-value systems provide long-term environmental and economic benefits, their initial
implementation requires significant investment in technology, infrastructure, and skilled workforce
development. High capital requirements may discourage organizations from adopting advanced recovery
solutions.

AlJRI Volume 4, Issue 3, May-June 2022 43




American International Journal of Research and Innovation (AIJRI)

E-ISSN: XXXX-XXXX e Website: www.aijri.com e Email: editor@aijri.com

Market uncertainty regarding recovered materials and recycled products can further influence
investment decisions. Establishing supportive financial mechanisms and market development strategies
is essential for expanding waste-to-value systems.

6.3 Technological and Knowledge Limitations
Waste-to-value technologies require technical expertise, continuous innovation, and specialized
knowledge. Advanced recovery processes may involve complex operations that require trained
professionals and reliable technological support.

Limited access to modern technologies can restrict adoption, particularly in developing regions.
Strengthening research capacity, knowledge transfer, and technical training programs is necessary for
improving implementation effectiveness.

6.4 Policy and Stakeholder Coordination Challenges

Strong policy frameworks and stakeholder cooperation are essential for successful resource recovery
systems. Differences in waste management regulations, recycling standards, and environmental policies
can create implementation difficulties.

Public participation is also important because waste segregation, recycling behaviour, and
responsible consumption patterns directly influence recovery efficiency. Collaboration among
governments, industries, communities, and waste management organizations is required to achieve
sustainable outcomes.

7. Discussion

7.1 Strategic Importance of Waste-to-Value Innovation for Sustainable Resource Management
The findings of this study demonstrate that waste-to-value innovation represents a significant
transformation in modern waste management by shifting the focus from disposal toward resource
recovery and value creation.

Traditional waste management systems often consider waste as an environmental burden;
however, waste-to-value approaches recognize waste streams as potential sources of materials, energy,
and economic opportunities. The analysis indicates that resource recovery systems can improve
sustainability performance by reducing landfill dependency, conserving natural resources, and
supporting circular economic models.

Waste-to-value strategies contribute to sustainable resource management through multiple
mechanisms, including recycling, energy recovery, biological conversion, and industrial resource
exchange. These approaches enable the continuous circulation of materials within economic systems and
reduce the demand for virgin resource extraction.

The integration of recovery technologies with circular economy principles provides opportunities
for industries and communities to develop more resilient and environmentally responsible waste
management systems.

The discussion further highlights that waste-to-value innovation should not be viewed only as a
technological solution but as a comprehensive sustainability strategy. Effective implementation requires
alignment between technology, infrastructure, policy frameworks, economic models, and social
participation.
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7.2 Role of Technology and Digital Innovation in Resource Recovery Systems

Technological advancement has become a major factor influencing the efficiency and scalability of
waste-to-value systems. Advanced sorting technologies, artificial intelligence-based waste classification,
automated processing systems, and digital monitoring platforms improve the identification and recovery
of valuable resources from complex waste streams.

Digital technologies enable better tracking of waste flows, optimization of recovery processes,
and improved operational decision-making. For example, intelligent monitoring systems can provide
real-time information regarding waste composition, processing efficiency, and resource recovery
performance. These capabilities enhance transparency and support data-driven waste management
practices.

However, technology alone cannot guarantee successful waste-to-value transformation. The
effectiveness of digital and recovery technologies depends on infrastructure availability, technical
expertise, investment capacity, and supportive institutional frameworks. Therefore, technological
innovation must be combined with organizational readiness and stakeholder collaboration.

7.3 Future Development Pathways for Circular Resource Recovery

The future development of waste-to-value systems depends on strengthening integration between
industries, governments, research institutions, and communities. Collaborative approaches can accelerate
innovation, improve resource recovery networks, and create more effective circular economy systems.

Future strategies should focus on improving waste segregation practices, developing advanced
recovery technologies, increasing public awareness, and establishing supportive policy mechanisms. The
adoption of sustainable business models can further encourage organizations to view waste management
as an opportunity for resource generation rather than a cost-oriented activity.

Overall, the study indicates that waste-to-value innovation provides a promising pathway for
achieving sustainable resource management. By combining technological progress, circular economy
principles, and stakeholder cooperation, waste systems can be transformed into productive and
environmentally beneficial resource networks.

8. Limitation
8.1 Conceptual Research and Secondary Data Limitation
This study is based on conceptual analysis and secondary information sources related to waste-to-value
innovation and resource recovery systems. Although this approach provides a broad understanding of
existing technologies and sustainability frameworks, it does not include direct experimental validation or
field-based assessment.

Future research involving industrial case studies, real-world waste management data, and
performance evaluation of specific recovery technologies can provide deeper empirical evidence.

8.2 Technology and Regional Variation Limitations

The effectiveness of waste-to-value systems varies according to technological availability, waste
composition, infrastructure development, and regional conditions. A recovery approach that performs
effectively in one location may not provide similar outcomes in another region.
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Therefore, implementation strategies require adaptation according to local environmental, economic, and
operational conditions. Future research should focus on developing region-specific resource recovery
frameworks.

8.3 Measurement and Evaluation Constraints
Assessing waste-to-value performance involves multiple dimensions, including environmental benefits,
economic feasibility, resource recovery efficiency, and social acceptance. Developing standardized
evaluation methods remains challenging due to differences in waste management systems.

Future studies should focus on establishing comprehensive assessment frameworks that combine
technical, environmental, and socio-economic indicators for evaluating resource recovery performance.

9. Conclusion

Waste-to-value innovation and resource recovery systems have emerged as important approaches for
addressing increasing waste generation, resource scarcity, and environmental sustainability challenges.
This study examined the role of waste transformation strategies in supporting circular economy
principles and improving sustainable resource management. The findings indicate that converting waste
into valuable materials, energy, and reusable resources can significantly reduce environmental impacts
while creating economic opportunities.

The analysis demonstrates that advanced recovery technologies, recycling systems, waste-to-
energy processes, and industrial symbiosis approaches provide effective mechanisms for improving
resource efficiency. These strategies contribute to reducing landfill dependency, conserving natural
resources, and promoting closed-loop production systems. However, successful implementation requires
more than technological development; it depends on infrastructure improvement, financial investment,
supportive policies, and active participation from stakeholders.

The study also highlights several challenges affecting waste-to-value adoption, including
operational limitations, economic barriers, technological complexity, and coordination issues.
Addressing these challenges requires integrated strategies involving governments, industries,
researchers, and communities. Digital innovation and advanced monitoring systems can further
strengthen resource recovery efficiency by improving transparency and decision-making.

In conclusion, waste-to-value innovation represents a critical pathway toward sustainable waste
management and circular resource utilization. By transforming waste from an environmental challenge
into a valuable resource, these systems can contribute significantly to sustainable development, resource
conservation, and long-term environmental resilience.

References

1. Ghisellini, P., Cialani, C., & Ulgiati, S. (2016). A review on circular economy: The expected
transition to a balanced interplay of environmental and economic systems. Journal of Cleaner
Production, 114, 11-32. https://doi.org/10.1016/j.jclepro.2015.09.007

2. Lieder, M., & Rashid, A. (2016). Towards circular economy implementation: A comprehensive
review in context of manufacturing industry. Journal of Cleaner Production, 115, 36-51.
https://doi.org/10.1016/j.jclepro.2015.12.042

AlJRI Volume 4, Issue 3, May-June 2022 46



https://doi.org/10.1016/j.jclepro.2015.09.007
https://doi.org/10.1016/j.jclepro.2015.12.042

American International Journal of Research and Innovation (AIJRI)

E-ISSN: XXXX-XXXX e Website: www.aijri.com e Email: editor@aijri.com

10.

11.

12.

13.

14.

Genovese, A., Acquaye, A. A., Figueroa, A., & Koh, S. C. L. (2017). Sustainable supply chain
management and the transition towards a circular economy: Evidence and some applications.
Omega, 66, 344-357. https://doi.org/10.1016/j.omega.2015.05.015

Kalmykova, Y., Sadagopan, M., & Rosado, L. (2018). Circular economy—From review of theories
and practices to development of implementation tools. Resources, Conservation and Recycling, 135,
190-201. https://doi.org/10.1016/j.resconrec.2017.10.034

Kirchherr, J., Reike, D., & Hekkert, M. (2017). Conceptualizing the circular economy: An analysis
of 114  definitions.  Resources,  Conservation and Recycling, 127, 221-232.
https://doi.org/10.1016/j.resconrec.2017.09.005

Prieto-Sandoval, V., Jaca, C., & Ormazabal, M. (2018). Towards a consensus on the circular
economy. Journal of Cleaner Production, 179, 605-615.
https://doi.org/10.1016/j.jclepro.2017.12.224

Richard, E. N., Hilonga, A., Machunda, R. L., & others. (2019). A review on strategies to optimize
metabolic stages of anaerobic digestion of municipal solid wastes towards enhanced resources
recovery. Sustainable Environment Research, 29, 36. https://doi.org/10.1186/s42834-019-0037-0
Wikandari, R., & Taherzadeh, M. J. (2019). Rapid anaerobic digestion of organic solid residuals for
biogas production using flocculating bacteria and membrane bioreactors—A critical review.
Biofuels, Bioproducts and Biorefining, 13. https://doi.org/10.1002/bbb.1984

Breitenmoser, L., Gross, T., Huesch, R., Rau, J., Dhar, H., Kumar, S., Hugi, C., & Wintgens, T.
(2019). Anaerobic digestion of biowastes in India: Opportunities, challenges and research needs.
Journal of Environmental Management, 236, 396-412.
https://doi.org/10.1016/j.jenvman.2018.12.014

Ng, K. S., Yang, A., Yakovleva, N., & others. (2019). Sustainable waste management through
synergistic utilisation of commercial and domestic organic waste for efficient resource recovery and
valorisation in  the UK. Journal of Cleaner Production, 227, 248-262.
https://doi.org/10.1016/j.jclepro.2019.04.136

Priyadarshini, P., & Abhilash, P. C. (2020). Circular economy practices within energy and waste
management sectors of India: A meta-analysis. Bioresource Technology, 304, 123018.
https://doi.org/10.1016/j.biortech.2020.123018

Long, J., Yu, Z., & others. (2020). Waste-to-resource value chain optimisation: Combining spatial,
chemical and technoeconomic aspects. Water Research, 178, 115842.
https://doi.org/10.1016/j.watres.2020.115842

Liu, Y., Lyu, Y., Tian, J., Zhao, J., Ye, N., Zhang, Y., & Chen, L. (2021). Review of waste
biorefinery development towards a circular economy: From the perspective of a life cycle
assessment. Renewable and Sustainable Energy Reviews, 139, 110716.
https://doi.org/10.1016/j.rser.2021.110716

Santagata, R., Ripa, M., Genovese, A., & Ulgiati, S. (2021). Food waste recovery pathways:
Challenges and opportunities for an emerging bio-based circular economy. A systematic review and
an assessment. Journal of Cleaner Production, 286, 125490.
https://doi.org/10.1016/j.jclepro.2020.125490

AlJRI Volume 4, Issue 3, May-June 2022 47



https://doi.org/10.1016/j.resconrec.2017.10.034
https://doi.org/10.1016/j.resconrec.2017.09.005?utm_source=chatgpt.com
https://doi.org/10.1016/j.jclepro.2017.12.224?utm_source=chatgpt.com
https://doi.org/10.1002/bbb.1984
https://doi.org/10.1016/j.jclepro.2019.04.136

American International Journal of Research and Innovation (AIJRI)

E-ISSN: XXXX-XXXX e Website: www.aijri.com e Email: editor@aijri.com

15.

16.

17.

18.

19.

20.

Adami, L., & Schiavon, M. (2021). From circular economy to circular ecology: A review on the
solution of environmental problems through circular waste management approaches. Sustainability,
13(2), 925. https://doi.org/10.3390/su13020925

Gupta, V. K., et al. (2021). Minimizing hazardous impact of food waste in a circular economy—
Advances in resource recovery through green strategies. Journal of Hazardous Materials, 416,
126154. https://doi.org/10.1016/j.jhazmat.2021.126154

Singh, S., Babbitt, C., Gaustad, G., Eckelman, M. J., Gregory, J., Ryen, E., Mathur, N., Stevens, M.
C., Parvatker, A., Marseille, A., Buch, R., & Seager, T. (2021). Thematic exploration of sectoral and
cross-cutting challenges to circular economy implementation. Clean Technologies and
Environmental Policy, 23, 915-936. https://doi.org/10.1007/s10098-020-02016-5

Venkatesh, G. (2021). Circular bio-economy—~Paradigm for the future: Systematic review of
scientific journal publications from 2015 to 2021. Circular Economy and Sustainability, 2, 231-279.
https://doi.org/10.1007/s43615-021-00084-3

Fellner, J., & Brunner, P. H. (2021). Plastic waste management: Is circular economy really the best
solution?  Journal of Material Cycles and Waste Management, 24, 1-3.
https://doi.org/10.1007/s10163-021-01340-2

Ghosh, P., et al. (2021). A critical review on operating parameters and strategies to improve the
biogas yield from anaerobic digestion of organic fraction of municipal solid waste. Renewable
Energy, 143, 779-797. https://doi.org/10.1016/j.renene.2019.05.040

AlJRI Volume 4, Issue 3, May-June 2022 48



https://doi.org/10.3390/su13020925
https://doi.org/10.1007/s10098-020-02016-5?utm_source=chatgpt.com
https://doi.org/10.1007/s43615-021-00084-3

