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Executive Summary

Through ecological recycling, natural resources can be conserved, energy can be conserved, and carbon emissions can be reduced. In addition to maintaining eco-credits, ecological recycling promotes environmental awareness among the population. It is needed to maintain energy conservation,  decrease water pollution, conserve natural resources, and Reduce landfill waste. Some problems of ecological recycling are improper knowledge, poor quality of the recycling process, and lack of proper waste dumps. 
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[bookmark: _Toc138720113]1.Introduction
Ecological Recycling is a process through which a solution is provided by environmental specialists to increase awareness among people and to reduce their carbon footprint by managing waste materials. Such recycling processes may include glass recycling, plastic and textile recycling, electronic recycling, and paper recycling. Hence, ecological recycling has become beneficial to manage landfill waste, conserving natural resources, and preventing pollution levels. Moreover, it reduces harmful disruption and damage to the natural world. Here, a Design Thinking process has been developed to define problems and the need of adopting the ecological recycling process with the help of defining stages.   
[bookmark: _zfm1651ce644][bookmark: _Toc138720114]2. Defining the Ecological Recycling 
2.1. Definition of Ecological Recycling 
Ecological recycling is effective to protect wildlife, conserve natural resources, saving energy, and reducing carbon emissions through which the environmental condition can be managed. According to the opinion of Adler et al. (2021), it reduces problematic disposal by adopting some different recycling methods such as making termed metal recovery, building materials, and avoiding agricultural fertiliser. The ecological recycling process guarantees sustainability maintenance by removing waste management challenges and protecting environmental health. As illustrated by Gong et al. (2022), making recycling chain integration and maintaining waste flow tracking helps to maintain the recycling process. After that, Organic and inorganic matter are exchanged in production material through ecological recycling. 
Through recycling mineral nutrients are transported in a cyclic and unidirectional pathway, while energy is transported unidirectionally. It has been noted that ecological recycling helps to maintain eco-credits and enhances the environmental awareness of the people (Peng and Su, 2022). Moreover, the recycling system Environmental specialists and enthusiastic workers collaborate with Ecology Recycling to provide recycling solutions that reduce carbon emissions and raise consumer and industrial waste awareness. After that, conserving natural resources, recycling reduces the amount of raw materials that must be extracted and processed to conserve resources. By recycling less raw materials, people and animals benefit from a healthier environment and greenhouse gas emissions are also reduced and energy is saved through this process.
2.2. Needs of Ecological Recycling 
It is essential to maintain ecological recycling processes as it transforms used materials into reusable products so that waste generation can be reduced and environmental health can be managed. Some effective needs of ecological recycling are: Making energy conservation, Reducing landfill waste, decreasing water pollution, maintaining air quality, and conserving natural resources. According to the illustration of Sudheshwar et al. (2023), the ecological recycling process helps to maintain sustainability, reduce global warming impacts, and make waste treatment. In contrast, a poor recycling process may reduce sustainability advantages and increase waste materials. Moreover, ecological recycling reduces the need for more raw materials as it turns used materials into reusable products. Hence, it is also effective to conserve energy, protect environmental resources, and reduce climate change practices. As illustrated by the author Peng et al. (2023), recycling solid waste helps to reduce municipal solid waste, industrial solid waste, and agricultural solid waste.
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Figure 1: Fates after Recycling plastic waste
(Source: Thiounn and Smith, 2020) 
Similarly, it decreases household solid wastes, waste from trades, small businesses, and different institutions. It has been noted that the Ecological Recycling process is necessary to cut carbon emissions and other greenhouse gas emissions which improves the quality of the environment and provides health benefits. Research Liu et al. (2023), opined that recycling of e-waste reduces the chances of harmful and toxic global ecological environment through re-utilization of materials and metal extraction. Despite that, ecological recycling is needed to bring significant reduction in global warming by maintaining a neat and clean surrounding. Most of the time, ecological recycling protects the economy and planet by managing recyclable materials and reducing emission rates. It has been noted in the research of Koppelaar et al. (2023), the recycling process enables direct reuse of materials, after repairing them and enhances their recyclability through which economic feasibility can be enhanced.             
2.3. Problems of Ecological Recycling 
Some problems of ecological recycling are noticed such as poor quality of the recycling process due to improper knowledge and education among people. Most people do not know how to manage their waste materials and how to recycle them. After that, Inadequate recycling Services are another problem faced by the propel to manage their recycling process and lower waste materials. As illustrated by Chernysh et al. (2021), the lack of proper waste dumps creates problems during the recycling process. Sometimes, the poor safety of workers is another challenge of recycling materials which may create risk through chemical exposure and combustion of any product. Sometimes, recycling costs are higher which creates problems to complete the proper recycling process. According to Chen et al (2021), the problem of managing plastic waste is noticed through the recycling process which creates hazardous waste. Moreover, lower market demand for recycled materials is another challenge faced through the recycling process. 
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Figure 2: Plastic waste management flow
(Source: D’Ambrières, 2019)
Sometimes making correct sorting of products creates problems with the recycling process and lowers their value. The increasing rate of waste materials also creates problems to manage the proper recycling of all the materials and generating recyclable products. As stated by Thiounn and Smith (2020), a problem with recycling PET products is noticed as its mechanical properties reduce with each recycling process. According to the opinion of D'Ambrières (2019), the problem of managing plastic waste becomes higher during the recycling process which reduces the flow of waste management. Moreover, recycling always remains unsafe and unhygienic which is another big problem in managing waste materials.            
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It can be concluded that Ecological Recycling remains operational enough to conserve natural resources, protect wildlife, save energy, and reduce greenhouse emissions which helps to manage environmental health and protect human life. According to a report, there are several needs of ecological recycling such as it reduces toxic environments, and protecting natural resources and wildlife. Some problems that are noticed to maintain ecological resources are a higher rate of waste materials that creates problems to sort all materials. Then the other problems are noticed due to a lack of awareness among people and a lack of proper recycling infrastructure.  
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