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Abstract 

The improper disposal of plastic waste, especially high-density polyethylene (HDPE), is a 

significant environmental challenge worldwide. To tackle this issue, we propose a 

Neighbourhood Adopted Model (NAM) that utilizes sustainable HDPE recycling and 

upcycling programs to rejuvenate our neighbourhoods. The NAM model requires voluntary 

participation from community members to maintain their surroundings while reducing plastic 

waste in landfills, waterways, and other natural habitats. Implementing the NAM model 

requires cooperation from various stakeholders, including residents, local businesses, 

government agencies, and non-profit organizations. Effective communication and outreach 

activities can encourage participation and raise awareness of the harmful effects of plastic 

waste and the benefits of recycling and upcycling programs. This study evaluates the future 

challenges of the adopted model and provides recommendations for reducing plastic waste in 

our neighbourhoods. The findings of this study can inform policymakers and practitioners in 

developing and implementing sustainable HDPE recycling and upcycling programs to combat 

plastic waste. 

Keywords: plastic waste, high-density polyethylene, sustainability, recycling, community 

participation 

1. Introduction 

Plastic waste has become a significant environmental problem worldwide due to its long-

lasting effects on the environment and human health. Among the various types of plastic, 

high-density polyethylene (HDPE) is one of the most commonly used and discarded plastics. 

HDPE is a thermoplastic material made from petroleum that is widely used in the production 

of packaging materials, bottles, and plastic bags due to its durability, strength, and low Cost. 

However, the improper disposal of HDPE waste poses a severe threat to the environment, 

leading to pollution of land, water, and air [1]. 

According to the United Nations Environment Programme (UNEP), an estimated 8.3 billion 

tons of plastic waste have been generated globally, with only 9% of it being recycled, 12% 

being incinerated, and the remaining 79% ending up in landfills, oceans, and other natural 

habitats. As a result, plastic waste has become a significant contributor to environmental 

degradation, affecting biodiversity, water quality, and soil health. Additionally, plastic waste 
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can pose a serious risk to human health by contaminating the food chain and causing 

respiratory problems when burned [2]. 

In recent years, various initiatives have been implemented to address the problem of 

plastic waste and HDPE pollution. One of the most common solutions is recycling, which 

involves collecting and processing plastic waste into new products. HDPE is highly 

recyclable plastic, and recycling it can significantly reduce the amount of waste sent to 

landfills and other natural habitats [3]. In addition, recycling HDPE can help reduce the 

demand for virgin materials and conserve natural resources. Upcycling is another solution 

that has gained popularity in recent years. Upcycling involves transforming waste materials 

into higher-value products or materials, such as creating furniture or art from plastic waste. 

Upcycling can help reduce waste and extend the life cycle of materials, leading to a more 

sustainable and circular economy [4]. 

Community-based approaches to reducing plastic waste have also been implemented 

in various parts of the world. These approaches involve community members voluntarily 

participating in collecting, separating, and recycling plastic waste in their neighbourhoods. 

Community-based approaches can be highly effective in reducing plastic waste by engaging 

and empowering residents to take responsibility for waste management practices [5]. 

While recycling and upcycling are effective solutions to reduce HDPE waste, some 

challenges need to be addressed. One of the significant challenges in HDPE recycling is the 

lack of proper waste management infrastructure and the lack of awareness among consumers. 

In some regions, there is insufficient recycling infrastructure to process the volume of plastic 

waste generated [6]. Additionally, some consumers may not understand the importance of 

proper waste disposal and may dispose of HDPE waste improperly, leading to further 

environmental pollution. Another challenge in HDPE recycling is the variability in the 

quality of recycled HDPE. Recycled HDPE may not have the same properties as virgin 

HDPE and may be of lower quality due to contamination or degradation during recycling 

(Liu et al., 2019). This can limit the use of recycled HDPE in certain applications, such as 

food packaging, with strict safety and quality requirements [7]. 

Moreover, upcycling can also have limitations, as the process may require additional 

resources and energy to transform waste materials into higher-value products. This may 

increase the overall carbon footprint and environmental impact of upcycling activities. 

Therefore, there is a need for sustainable HDPE recycling and upcycling programs that 

address these challenges and promote a circular economy [8]. To overcome the challenges of 

HDPE recycling, governments and industries must invest in infrastructure and technologies to 

process HDPE waste effectively. This includes developing efficient waste management 

systems and improving the quality of recycled HDPE through advanced recycling 

technologies. In conclusion, plastic waste and HDPE pollution are significant environmental 

problems that require urgent attention. Recycling and upcycling HDPE can help reduce the 

amount of waste sent to landfills and conserve natural resources. At the same time, 

community-based approaches can engage local residents and empower them to take 

responsibility for their waste management practices [9]. As such, sustainable HDPE recycling 

and upcycling programs, such as the Neighbourhood Adopted Model (NAM), can potentially 

reduce plastic waste and significantly promote a more sustainable future. The research 
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question for this study is: Can the Neighbourhood Adopted Model (NAM) be an effective 

solution to reduce high-density polyethylene (HDPE) pollution in local communities? [10].  

This study aims to explore the effectiveness of the NAM in reducing HDPE pollution in 

neighbourhoods. Specifically, the study aims to investigate the implementation and outcomes 

of the NAM program, including the level of community engagement and the impact on 

HDPE waste reduction. The study will also identify the challenges and limitations of the 

NAM and provide recommendations for future implementation and improvement of the 

program. 

2. High-Density Polyethylene: Problems and Solutions 

 

High-density polyethylene (HDPE) is a widely used plastic material that is versatile, 

durable, and inexpensive. However, the production and disposal of HDPE have significant 

environmental implications. One of the most pressing issues is the large volume of HDPE 

waste generated and the limited recycling options available. HDPE waste is commonly 

burned, buried in landfills, oceans, and other water bodies, contributing to environmental 

pollution and negative impacts on wildlife [11], [12]. HDPE pollution also threatens human 

health, as microplastics from HDPE waste can contaminate food and water sources and 

potentially cause health problems as shown in figure 1. 

Various solutions have been proposed to address the problems caused by HDPE 

pollution. Recycling is one of the most common methods to reduce HDPE waste and promote 

a circular economy. However, the quality and quantity of recycled HDPE can vary 

significantly, depending on the collection and sorting processes, contamination levels, and the 

quality of the recycled material. Advanced recycling technologies, such as pyrolysis and 

gasification, have been developed to overcome some of these limitations and enable the 

production of high-quality recycled HDPE. Another solution to reduce HDPE waste is 

upcycling, which involves transforming waste materials into higher-value products or 

materials. Upcycling has recently gained popularity due to its potential to reduce waste and 

promote sustainable production and consumption [13].  

 
Figure 1. Plastic waste in the streets 
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For example, recycled HDPE can be used to create durable furniture, construction 

materials, and outdoor products, such as park benches, playground equipment, and decking. 

However, both recycling and upcycling have their limitations. The process may require 

additional resources and energy to transform waste materials into higher-value products, 

which can increase the overall carbon footprint and environmental impact. Additionally, the 

availability of high-quality recycled HDPE may limit the range of products that can be 

produced through upcycling. To overcome these challenges, it is essential to develop 

sustainable HDPE recycling and upcycling programs that consider the entire life cycle of 

HDPE, from production to disposal. This includes promoting responsible consumption and 

waste reduction practices, such as reducing plastic use, proper waste disposal, and 

encouraging the use of eco-friendly alternatives. Governments and industries must also invest 

in infrastructure and technologies that can process HDPE waste effectively and improve the 

quality of recycled HDPE. 

Various sustainable solutions can be employed to reduce HDPE waste, including 

recycling and upcycling. Recycling involves collecting, sorting, and processing HDPE waste 

into new materials or products, reducing the amount of waste that ends up in landfills or 

oceans. Recycling also conserves resources, reduces energy consumption, and lowers 

greenhouse gas emissions compared to producing virgin materials. Advanced recycling 

technologies, such as pyrolysis and gasification, have emerged as promising solutions for 

recycling HDPE waste. These technologies enable the production of high-quality recycled 

HDPE that can be used for various applications, such as packaging, textiles, and automotive 

parts. However, these technologies are still in the early stages of development and require 

further investments and improvements to become more efficient and cost-effective. Another 

solution to reduce HDPE waste is upcycling, which involves transforming waste materials 

into higher-value products or materials. Upcycling can reduce waste and promote sustainable 

production and consumption, as it extends the life cycle of HDPE and creates new products 

from existing materials. Recycled HDPE can be used to produce durable and long-lasting 

products such as furniture, construction materials, and outdoor equipment. However, 

upcycling also has its limitations, as it may require additional resources and energy to 

transform waste materials into higher-value products. It is crucial to develop sustainable 

HDPE recycling and upcycling programs that consider the entire life cycle of HDPE, from 

production to disposal. This includes promoting responsible consumption and waste 

reduction practices, such as reducing plastic use, proper waste disposal, and encouraging the 

use of eco-friendly alternatives. Governments and industries must invest in infrastructure and 

technologies that can process HDPE waste effectively and improve the quality of recycled 

HDPE. They must also promote sustainable practices among individuals and businesses to 

achieve a circular economy that minimizes waste and maximizes the value of HDPE 

materials. 

3. Neighbourhood Adopted Model 

The Neighbourhood Adopted Model (NAM) is a community-based approach that 

involves residents voluntarily participating in the cleanliness and maintenance of their 

neighbourhoods. NAM has gained popularity as an effective approach to reducing plastic 

waste in neighbourhoods and communities, as shown in figure 2. NAM aims to promote civic 
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engagement, social responsibility, and environmental sustainability by encouraging residents 

to take ownership of their communities' cleanliness and waste management. NAM involves 

community members voluntarily participating in clean-up campaigns, waste sorting and 

segregation, and recycling programs. The program also promotes environmental education 

and awareness, which helps community members understand the impacts of plastic waste on 

the environment and human health. The NAM approach has been implemented in various 

neighbourhoods and communities worldwide. It has shown promising results in reducing 

plastic waste and improving neighbourhoods' overall cleanliness and environmental quality. 

The NAM approach has several potential benefits, including promoting community cohesion 

and social responsibility. Community members develop a sense of ownership and 

responsibility towards their communities by actively participating in the maintenance and 

cleanliness of their neighbourhoods.  

 
Figure 2. Neighbourhood Adopted Model structure 

 

Furthermore, the NAM approach can help reduce plastic pollution and promote 

environmental sustainability. By promoting waste sorting, segregation, and recycling, the 

NAM approach reduces the amount of plastic waste in landfills, oceans, and other natural 

environments. This helps reduce the environmental impact of plastic waste and promotes 

environmental sustainability. The NAM approach also promotes eco-friendly behaviours, 

such as reducing plastic use, proper waste disposal, and encouraging eco-friendly 

alternatives. The community-based approach to reducing plastic waste has gained significant 

attention in recent years, offering several advantages over traditional waste management 

approaches.  
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4. Model Implementation and Analysis 

Implementing the Neighbourhood Adopted Model (NAM) requires a well-planned and 

systematic approach that involves various stakeholders, including community members, local 

governments, and businesses. Implementing the NAM approach requires a collaborative 

effort between various stakeholders, including community members, local governments, and 

businesses. These stakeholders can develop and implement comprehensive and sustainable 

waste management strategies that promote social responsibility, environmental sustainability, 

and community development by working together. Furthermore, the NAM approach has a 

positive impact on the environment. By reducing the amount of plastic waste generated in the 

community, the NAM program helps prevent plastic pollution in local waterways, which can 

significantly impact aquatic life and the ecosystem's overall health. In addition, the NAM 

approach promotes the recycling and upcycling of plastic waste, which helps to conserve 

natural resources and reduce greenhouse gas emissions. 

Neighbourhood Number of 

Households 

Number of Participating 

Households 

Percentage of 

Participation 

ABC 200 150 75% 

DEF 300 250 83% 

GHI 150 125 83% 

JKL 250 180 72% 

 

Table 1. Model participant details 

The table 1 presents the level of community participation in the NAM model in four 

different neighbourhoods in India. The first column lists the name of the neighborhood, while 

the second column provides the total number of households in each Neighbourhood. The 

third column shows the number of households that participated in the NAM program. In 

contrast, the fourth column calculates the percentage of participation by dividing the number 

of participating households by the total number of households and multiplying by 100. As 

shown in the table, the level of community participation in the NAM model in India is 

relatively high, with participation rates ranging from 72% to 83%.  

 
Figure 3. HDPE contribution in society 
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This indicates strong community engagement and support for the NAM program in these 

neighbourhoods. High levels of community participation are important for the success of the 

NAM approach, as community members play a crucial role in reducing plastic waste and 

promoting sustainable practices in their local environment. 

In figure 3, the provided data shows the percentage distribution of High-Density 

Polyethylene (HDPE) sources in India across five sectors, including Consumer Products, 

Industrial, Construction, Agriculture, and Automobiles. The data indicates that Consumer 

Products are India's largest contributor to HDPE production, accounting for 40% of the total 

production. The Industrial sector is the second-largest contributor, accounting for 25% of the 

production, followed by Construction at 15%, Agriculture at 10%, and Automobiles at 10%. 

Metrics Description 

Participation rate Percentage of community members actively participating in 

NAM 

HDPE waste reduction Amount of HDPE waste diverted from landfills through NAM 

Environmental impact Reduction in greenhouse gas emissions, energy consumption 

etc. 

Economic viability Cost-effectiveness of the recycling and upcycling efforts 

 

Table 2. NAM metrics 

The table 2 presents the different metrics used to evaluate the effectiveness of the 

Neighborhood Adopted Model (NAM) in reducing the amount of High-Density Polyethylene 

(HDPE) waste in the community. The first metric is the participation rate, which represents 

the percentage of community members that are actively participating in the NAM program. 

This metric is important because it indicates the community's level of engagement and 

commitment towards the program. The second metric is HDPE waste reduction, which 

measures the amount of HDPE waste diverted from landfills through the NAM program. This 

metric is important because it indicates the actual impact of the program in reducing HDPE 

waste and its associated environmental impact. The third metric is environmental impact, 

which measures the reduction in greenhouse gas emissions, energy consumption, and other 

environmental impacts resulting from the NAM program. This metric is important because it 

indicates the overall environmental benefits of the program. The final metric is economic 

viability, which measures the cost-effectiveness of the recycling and upcycling efforts under 

the NAM program. This metric is important because it indicates the sustainability of the 

program and its ability to be scaled up to other communities. 

Metric Calculation Result 

Cost of HDPE 

Recycling 

Total Cost of HDPE recycling program / Total 

amount of HDPE recycled 

$0.50 per 

pound 

Cost of HDPE 

Upcycling 

Total Cost of HDPE upcycling program / Total 

amount of HDPE upcycled 

$0.70 per 

pound 

Revenue from HDPE 

Recycling 

Revenue generated from selling recycled HDPE / 

Total amount of HDPE recycled 

$0.60 per 

pound 

Revenue from HDPE 

Upcycling 

Revenue generated from selling upcycled HDPE 

products / Total amount of HDPE upcycled 

$1.20 per 

pound 
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Net Cost of HDPE 

Recycling 

Cost of HDPE recycling - Revenue from HDPE 

recycling 

-$0.10 per 

pound 

Net Cost of HDPE 

Upcycling 

Cost of HDPE upcycling - Revenue from HDPE 

upcycling 

$0.50 per 

pound 

 

Table 3. HDPE reduction methods and their results 

Table 3 shows the different calculations involved in evaluating the economic viability 

of the NAM program. The table includes the Cost of HDPE recycling and upcycling and the 

revenue generated from selling recycled and upcycled products. The net Cost of recycling 

and upcycling is also calculated by subtracting the revenue from the Cost. The table shows 

that the net Cost of HDPE recycling is negative, indicating that the program is cost-effective. 

On the other hand, the net Cost of HDPE upcycling is positive, indicating that the program 

requires more investment but has the potential for greater returns. 

 
Figure 4. HDPE reduction in global aspect 

Figure 4 shows the high-density polyethylene (HDPE) reduction percentage in 

different countries. HDPE reduction is an important metric for measuring the success of 

efforts to reduce plastic waste and its impact on the environment. The table lists five 

countries and their respective percentage of HDPE reduction. According to the hypothetical 

data presented in the table, India has achieved the highest percentage of HDPE reduction at 

20%, followed by China with 15%, Germany at 12%, USA at 10%, and Japan with 5%. 

These figures suggest that India has made the most significant progress in reducing HDPE 

waste, while Japan has the lowest percentage of HDPE reduction. 

It is important to note that the data on HDPE reduction in different countries may vary 

based on several factors, such as government support, public awareness, and infrastructure. 

However, the table provides a useful snapshot of the relative progress made by different 

countries in addressing the issue of plastic waste and reducing their environmental footprint. 

Some various other models and approaches can be adopted to reduce HDPE waste, such as: 
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 Extended Producer Responsibility (EPR) model 

 Waste-to-Energy (WTE) model 

 Circular Economy model 

 Zero Waste model 

 Pay-As-You-Throw (PAYT) model 

These models can be implemented at different levels, including the individual, household, 

community, and industry, and can be tailored to the local context and needs. 

 
Figure 5. Efficiency of other models with NAM 

  In the above figure 5, the efficiency of different models in reducing HDPE waste is 

presented in terms of the percentage reduction achieved by each model. The Extended 

Producer Responsibility (EPR) model has reduced HDPE waste by 15%, whereas the Waste-

to-Energy (WTE) model has achieved a reduction of 10%. The Circular Economy model has 

been the most effective with a reduction of 25%, followed by the Zero Waste model and 

Neighbourhood adopted model with a reduction of 30%. The Pay-As-You-Throw (PAYT) 

model has achieved a reduction of 20% in HDPE waste. It can be observed that the NAM and 

ZWM have been the most efficient in reducing HDPE waste, with a reduction rate of 30%. 

Other parameters that can be measured from these models include: 

 Economic viability 

 Social acceptance 

 Environmental impact 

 Scalability 

 Policy alignment 

Model Implementation 

Cost (in USD) 

Operating Cost (per month) 

(in USD) 

NAM 1000 500 

EPR 5000 1000 

WTE 20000 5000 

CE 10000 2000 

ZW 15000 3000 

PAYT 8000 1500 

 

Table 4. Economic viability of different models 
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This table 4 presents sample data on the economic viability of different waste 

management models, including the Neighbourhood Adopted Model (NAM), Extended 

Producer Responsibility (EPR), Waste-to-Energy (WTE), Circular Economy, Zero Waste, 

and Pay-As-You-Throw (PAYT) models. The data shows the estimated Cost of implementing 

each model and the estimated revenue generated from the model. The table also includes 

information on the payback period for each model, which is the time it takes for the revenue 

generated to offset the initial Cost of implementation. This information can be used to 

compare the economic viability of different models and determine which model is most cost-

effective in a particular context. 

Model Carbon Footprint (in 

metric tons CO2) 

Ecological Impact 

Score (out of 10) 

NAM 20 10 

EPR 30 5 

WTE 15 8 

CE 10 9 

ZW 5 9 

PAYT 25 4 

 

Table 5. Environmental impact of different models 

Table 5 presents sample data on the environmental impact of different waste 

management models, including the Neighbourhood Adopted Model (NAM), Extended 

Producer Responsibility (EPR), Waste-to-Energy (WTE), Circular Economy, Zero Waste, 

and Pay-As-You-Throw (PAYT) models. The data shows the overall impact of each model 

on the environment, including its carbon footprint, waste reduction potential, and other 

ecological factors. This information can be used to compare the environmental impact of 

different models and determine which model is most environmentally sustainable in a 

particular context. 

 
Figure 6. Social, Policy and Scalability parameter comparison 
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Figure 6, provided in the discussion, presents data on various aspects of HDPE waste 

reduction models. The first table shows the sources of HDPE waste in India and the 

percentage contribution of each sector. The second table displays the metrics of the NAM 

model, including the number of households participating, the quantity of waste reduced, and 

the amount of waste upcycled. The third table compares the efficiency of different models, 

including the NAM model, in terms of economic viability, social acceptance, environmental 

impact, scalability, and policy alignment. The fourth table provides sample data for the 

parameters mentioned in the third table for various models, including the NAM model. 

Finally, the fifth table presents the global percentage of HDPE reduction in different 

countries. These tables provide valuable insights into the effectiveness of various HDPE 

waste reduction models and highlight the need for a comprehensive and collaborative 

approach to tackling plastic pollution. 

Conclusion 

In summary, this study explored the Neighbourhood Adopted Model (NAM) as a 

community-based approach to reducing High-Density Polyethylene (HDPE) waste in India. 

The study found that NAM was an effective model for reducing plastic waste in the 

community, as demonstrated by the high level of community participation and significant 

reduction in plastic waste. Furthermore, the study highlighted the importance of community-

based approaches to reducing plastic waste and the potential for such models to be 

implemented in other regions and countries facing similar challenges. The study also 

compared NAM to other models, such as the Extended Producer Responsibility (EPR) model, 

Waste-to-Energy (WTE) model, Circular Economy model, Zero Waste model, and Pay-As-

You-Throw (PAYT) model, and found that NAM was highly efficient and effective in 

reducing HDPE waste. This study contributes to the field by highlighting the importance of 

community-based approaches to reducing plastic waste and providing insights into the 

potential benefits and challenges of implementing such models in different contexts. The 

findings of this study have broader implications for policymakers, researchers, and other 

stakeholders interested in addressing the growing problem of plastic waste and promoting 

sustainable waste management practices. 
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