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ABSTRACT 
As the world embraces a green transition, the integration of sustainable practices in wastewater 
treatment is increasingly essential. This article explores the intersection of green transition strategies 
with wastewater treatment, focusing on the identification of therapeutic targets within dwelling 
environments. The study highlights the role of innovative wastewater management techniques in 
promoting public health, environmental sustainability, and resource conservation. By examining 
existing literature and employing a comprehensive research methodology, the article presents findings 
that underscore the potential for enhanced wastewater treatment processes to serve as therapeutic 
interventions in urban dwellings. The results demonstrate that targeted improvements in wastewater 
systems can significantly contribute to the broader goals of the green transition. This study explores the 
integration of green transition strategies into wastewater treatment, with a focus on identifying 
dwelling-based therapeutic targets. As global efforts intensify to reduce environmental impact and 
promote sustainability, wastewater treatment systems offer a significant opportunity for innovation. By 
tailoring treatment processes to the specific needs of residential areas and utilizing advanced 
technologies such as anaerobic digestion and green infrastructure, this research highlights how 
localized, targeted approaches can enhance treatment efficiency and sustainability. The findings 
provide valuable insights for advancing green transition goals and improving wastewater management 
practices at the community level. 
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1.0 INTRODUCTION 
The ongoing global shift towards a green transition, aimed at reducing environmental impact and 
promoting sustainability, necessitates the reevaluation of traditional industrial practices. Wastewater 
treatment, a critical component of urban infrastructure, plays a significant role in this transition. The 
effective management of wastewater not only mitigates environmental pollution but also presents 
opportunities for therapeutic interventions within residential dwellings. This article examines the 
potential of integrating green transition strategies into wastewater treatment processes, with a focus on 
identifying therapeutic targets that can improve public health outcomes in urban environments. As 
cities grow and populations increase, the demand for efficient and sustainable wastewater treatment 
becomes more pressing. The concept of therapeutic targets, typically associated with medical and 
pharmaceutical fields, is explored here in the context of wastewater treatment within dwellings. This 
innovative approach aims to identify specific aspects of wastewater management that can be optimized 
to enhance the living conditions of residents while contributing to the overall goals of environmental 
sustainability. The ongoing global push towards sustainability has sparked an interest in integrating 
green transition strategies into various sectors, including wastewater treatment. As the effects of 
climate change become increasingly evident, there is a pressing need to rethink traditional wastewater 
management practices to not only minimize environmental impact but also to enhance the resilience of 
urban infrastructure. Wastewater treatment, a critical component of urban sustainability, offers 
significant potential for innovation by incorporating green technologies and practices that align with 
the broader goals of environmental stewardship. The transition to greener practices in wastewater 
treatment is particularly relevant in the context of densely populated urban areas, where the 
concentration of dwellings and the consequent generation of wastewater present both a challenge and 
an opportunity. The concept of green transition in wastewater treatment is rooted in the broader 
framework of sustainable development, which seeks to balance economic, environmental, and social 
objectives [1-11]. This balance is crucial in the design and implementation of wastewater treatment 
systems that not only meet regulatory requirements but also contribute to the overall well-being of 
communities. Integrating green transition strategies involves the adoption of practices that reduce the 



International Journal of Engineering and Applied Sciences      Volume 11, Issue 04 – 2024 

This work is licensed under the Creative Commons Attribution International License (CC BY). 
Copyright © The Author(s). Published by International Scientific Indexing & Institute for Scientific Information 343	

carbon footprint, enhance resource recovery, and promote the circular economy within the wastewater 
sector. These strategies are particularly important in urban settings, where the intersection of high 
population density, diverse socioeconomic conditions, and environmental pressures necessitates 
innovative solutions tailored to the unique characteristics of each community. One of the key 
challenges in integrating green transition strategies into wastewater treatment is identifying and 
addressing the specific needs of different residential areas or dwellings. Dwelling-based therapeutic 
targets refer to localized, specific treatment goals that address the unique wastewater characteristics of 
particular residential zones [12-20]. These targets are crucial in ensuring that the green transition 
strategies are effective and sustainable in the long term. For instance, different residential areas may 
have varying levels of wastewater contaminants due to differences in household practices, 
socioeconomic status, and infrastructure. By focusing on dwelling-based therapeutic targets, 
wastewater treatment processes can be optimized to address these specific needs, thereby enhancing 
overall treatment efficiency and environmental sustainability. The identification of dwelling-based 
therapeutic targets requires a deep understanding of the interaction between wastewater characteristics 
and the broader urban environment. This includes an analysis of factors such as population density, 
household water usage patterns, and the types of contaminants commonly found in residential 
wastewater. Additionally, the integration of advanced technologies such as anaerobic digestion and 
biofiltration can play a crucial role in achieving these targets. Anaerobic digestion, for instance, offers 
a sustainable method for the treatment of organic waste in wastewater, producing biogas as a 
byproduct, which can be used as a renewable energy source. This not only reduces the environmental 
impact of wastewater treatment but also contributes to the energy needs of urban communities. 
Moreover, the concept of therapeutic targets in wastewater treatment extends beyond mere pollution 
control. It encompasses a holistic approach to urban sustainability that includes the health and well-
being of the community. For example, by reducing the presence of harmful pathogens and chemicals in 
treated wastewater, green transition strategies can help mitigate public health risks [21-30]. This is 
particularly important in densely populated urban areas, where the potential for disease transmission is 
higher. Thus, identifying and implementing dwelling-based therapeutic targets is not only a technical 
challenge but also a public health priority. The integration of green transition strategies into wastewater 
treatment also requires a shift in the way these systems are designed and managed. Traditional 
wastewater treatment systems are often designed with a one-size-fits-all approach, which may not be 
suitable for the diverse needs of modern urban areas. In contrast, a green transition approach advocates 
for flexibility and adaptability in wastewater treatment design, allowing systems to be tailored to the 
specific needs of different residential areas. This includes the use of modular treatment units, 
decentralized treatment systems, and the incorporation of natural treatment processes such as 
constructed wetlands. By adopting these innovative approaches, urban areas can achieve more 
sustainable and resilient wastewater management. Finally, the successful integration of green transition 
strategies into wastewater treatment hinges on effective governance and community engagement. 
Policymakers, urban planners, and community leaders must work together to ensure that these 
strategies are implemented in a way that is equitable and inclusive. This involves not only technical 
and financial considerations but also the active participation of residents in decision-making processes. 
By involving communities in the planning and implementation of wastewater treatment projects, it is 
possible to build local support and ensure that the benefits of green transition strategies are shared 
equitably among all residents. In conclusion, integrating green transition strategies into wastewater 
treatment represents a critical step towards achieving urban sustainability. By focusing on dwelling-
based therapeutic targets, this approach addresses the unique needs of different residential areas, 
enhances the efficiency and effectiveness of treatment processes, and promotes the overall well-being 
of urban communities. As cities continue to grow and evolve, the adoption of these strategies will be 
essential in building resilient, sustainable urban environments that can meet the challenges of the future 
[31-42]. 

2.0 LITERATURE REVIEW 
The green transition has been widely studied in various fields, including energy production, 
transportation, and urban planning. However, its application to wastewater treatment remains relatively 
underexplored. Existing literature highlights the environmental benefits of advanced wastewater 
treatment technologies, such as membrane bioreactors and anaerobic digestion, which reduce pollutants 
and recover valuable resources from wastewater. These technologies align with the principles of the 
green transition by minimizing energy consumption and waste generation. Research on the health 
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impacts of wastewater management in residential settings has traditionally focused on preventing 
exposure to pathogens and hazardous chemicals. Recent studies, however, suggest that wastewater 
treatment can also play a therapeutic role by improving indoor air and water quality, thereby enhancing 
overall well-being. The concept of therapeutic targets in this context refers to specific pollutants or 
processes within wastewater systems that, when effectively managed, can lead to health benefits for 
residents. The intersection of these two areas of study—green transition and therapeutic targets in 
wastewater treatment—forms the basis of this article’s investigation. The integration of green transition 
strategies into wastewater treatment has become an increasingly important area of research, reflecting a 
broader societal shift towards sustainability. Traditional wastewater treatment systems, while effective 
in addressing basic sanitation needs, often fall short in terms of environmental sustainability. These 
conventional systems typically involve energy-intensive processes and result in significant greenhouse 
gas emissions, thereby contributing to environmental degradation. The emergence of green transition 
strategies offers a pathway to rethinking and redesigning wastewater treatment processes in ways that 
align with the principles of sustainability and resilience. This literature review explores the existing 
research on the integration of green technologies and the identification of dwelling-based therapeutic 
targets within wastewater treatment, highlighting key developments, challenges, and opportunities. 
Research in the field of sustainable wastewater treatment has primarily focused on the development 
and application of green technologies that minimize environmental impact while maximizing resource 
recovery. One of the most widely studied green technologies is anaerobic digestion, which has been 
shown to effectively treat organic waste in wastewater while producing biogas as a renewable energy 
source [1-12]. Studies have demonstrated the potential of anaerobic digestion to reduce the carbon 
footprint of wastewater treatment plants and contribute to the circular economy. The integration of 
anaerobic digestion into wastewater treatment systems not only reduces the environmental impact of 
these systems but also provides a valuable energy resource that can be utilized locally, thus 
contributing to the sustainability of urban areas. In addition to anaerobic digestion, other green 
technologies such as constructed wetlands and biofiltration have also gained attention in the context of 
sustainable wastewater treatment. Constructed wetlands, for instance, mimic natural wetland processes 
to treat wastewater through a combination of physical, chemical, and biological mechanisms. These 
systems are particularly effective in removing pollutants such as nitrogen and phosphorus, which are 
common in residential wastewater. Research has highlighted the effectiveness of constructed wetlands 
in treating wastewater in a sustainable manner, emphasizing their potential for integration into urban 
wastewater management strategies. Biofiltration, another green technology, involves the use of natural 
or engineered biological processes to remove contaminants from wastewater. Studies have 
demonstrated the ability of biofiltration systems to effectively treat a wide range of pollutants, making 
them a versatile option for sustainable wastewater treatment. The concept of dwelling-based 
therapeutic targets is relatively new and represents a shift towards more localized and customized 
approaches to wastewater treatment. This approach recognizes that different residential areas may have 
unique wastewater characteristics due to factors such as population density, household practices, and 
socioeconomic status. The identification of dwelling-based therapeutic targets involves analyzing these 
characteristics and developing targeted treatment strategies that address the specific needs of each area. 
While the concept is still emerging, there is growing interest in its potential to enhance the 
effectiveness and sustainability of wastewater treatment systems. Studies have begun to explore this 
approach, emphasizing the importance of localized treatment strategies in achieving sustainable urban 
wastewater management. The integration of dwelling-based therapeutic targets into wastewater 
treatment also aligns with broader trends in urban sustainability and resilience. As cities continue to 
grow and evolve, there is an increasing need for flexible and adaptable infrastructure systems that can 
respond to changing conditions and needs. The concept of resilience, which has gained prominence in 
urban planning and environmental science, emphasizes the ability of systems to withstand and recover 
from shocks and stresses. In the context of wastewater treatment, resilience involves designing systems 
that can adapt to fluctuations in wastewater characteristics and demand, while also minimizing 
environmental impact [13-22]. Research has highlighted the importance of resilience in urban 
infrastructure, suggesting that dwelling-based therapeutic targets could play a key role in enhancing the 
resilience of wastewater treatment systems. Despite the potential benefits of integrating green transition 
strategies and dwelling-based therapeutic targets into wastewater treatment, there are also significant 
challenges that need to be addressed. One of the main challenges is the need for comprehensive data on 
wastewater characteristics at the dwelling level. While traditional wastewater treatment systems are 
typically designed based on average wastewater characteristics, dwelling-based approaches require 
more detailed and localized data. This can be difficult to obtain, particularly in large and diverse urban 
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areas. Additionally, there are technical challenges related to the design and implementation of green 
technologies in wastewater treatment systems. For example, while anaerobic digestion and constructed 
wetlands have been shown to be effective in certain contexts, their performance can vary depending on 
factors such as climate, wastewater composition, and system design. Research has emphasized the need 
for context-specific design and implementation strategies to ensure the effectiveness of these 
technologies. Another challenge in integrating green transition strategies into wastewater treatment is 
the need for effective governance and policy frameworks. The successful implementation of these 
strategies requires collaboration between various stakeholders, including government agencies, urban 
planners, and local communities. This collaboration is essential to ensure that the strategies are not 
only technically feasible but also socially and economically viable. Research has highlighted the 
importance of governance and community engagement in the success of sustainable urban 
infrastructure projects [23-33]. These studies suggest that the integration of green transition strategies 
into wastewater treatment will require not only technical innovation but also changes in policy and 
governance structures. Finally, there is a growing recognition of the importance of equity in the green 
transition. As cities transition towards more sustainable infrastructure systems, it is crucial to ensure 
that the benefits of these systems are distributed equitably among all residents. This is particularly 
important in the context of wastewater treatment, where the impacts of inadequate treatment systems 
are often felt most acutely by marginalized communities. Research has highlighted the need for equity-
focused approaches to urban sustainability, suggesting that the identification of dwelling-based 
therapeutic targets could play a role in addressing these issues. By tailoring wastewater treatment 
strategies to the specific needs of different residential areas, it may be possible to ensure that all 
communities benefit from the green transition. In conclusion, the literature on integrating green 
transition strategies into wastewater treatment highlights the significant potential of green technologies 
and dwelling-based therapeutic targets to enhance the sustainability and resilience of urban wastewater 
systems. However, it also underscores the challenges that need to be addressed, including the need for 
detailed data, context-specific design, effective governance, and a focus on equity. As research in this 
area continues to evolve, it will be important to address these challenges to fully realize the potential of 
green transition strategies in wastewater treatment [34-42]. 

3.0 RESEARCH METHODOLOGY 
This study employs a mixed-methods approach, combining qualitative and quantitative analyses to 
explore the integration of green transition strategies into wastewater treatment with a focus on 
identifying therapeutic targets. The research begins with a comprehensive review of existing literature 
on green transition practices, advanced wastewater treatment technologies, and public health outcomes 
related to wastewater management. To identify potential therapeutic targets within dwelling-based 
wastewater systems, the study analyzes data from a series of case studies conducted in urban 
environments that have implemented green wastewater treatment technologies. These case studies 
provide insights into the effectiveness of various treatment methods in reducing pollutants and 
improving health outcomes. Additionally, interviews with environmental engineers, public health 
experts, and urban planners are conducted to gather expert opinions on the feasibility and impact of 
integrating green transition strategies into residential wastewater systems. The research methodology 
for integrating green transition strategies into wastewater treatment, with a focus on identifying 
dwelling-based therapeutic targets, involves a multi-step approach combining both qualitative and 
quantitative methods. The study begins with a comprehensive data collection phase, where wastewater 
samples from various residential areas, or "dwellings," are collected and analyzed. This sampling is 
stratified based on key variables such as population density, household income, and existing 
infrastructure to capture a representative diversity of urban settings. The wastewater samples are 
subjected to detailed chemical and biological analysis to identify specific pollutants, organic matter 
content, and microbial communities. These data serve as the basis for identifying unique therapeutic 
targets specific to each dwelling type, allowing for a tailored approach to treatment. Following data 
collection and analysis, the next phase involves the design and simulation of green transition strategies 
tailored to the identified therapeutic targets. This includes the application of anaerobic digestion, 
constructed wetlands, and other green technologies, modeled to assess their efficiency in treating 
wastewater under the specific conditions identified for each dwelling type. Simulation software, such 
as BioWin or GPS-X, is used to model the performance of these technologies, considering variables 
such as flow rates, pollutant loads, and climatic conditions. The effectiveness of these strategies is 
evaluated based on metrics such as pollutant removal efficiency, energy consumption, and greenhouse 
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gas emissions. Finally, the study incorporates stakeholder engagement through surveys and interviews 
with residents, urban planners, and policymakers to ensure the proposed strategies are socially 
acceptable and economically feasible, aligning with broader goals of sustainability and equity in urban 
infrastructure development. 

4.0 RESULT 
The analysis of case studies and expert interviews reveals several key findings. First, advanced 
wastewater treatment technologies that align with green transition principles, such as decentralized 
systems and natural treatment processes, are effective in reducing environmental pollution and resource 
consumption. These systems not only support the green transition but also offer therapeutic benefits by 
improving the quality of water and air in residential dwellings. Second, specific pollutants, such as 
nitrogen compounds and pharmaceutical residues, were identified as critical therapeutic targets within 
wastewater systems. Effective management of these pollutants through advanced treatment methods 
can significantly reduce their presence in the environment and, consequently, improve public health 
outcomes. The study also found that community engagement and education are crucial for the 
successful implementation of green wastewater treatment strategies, as they ensure that residents 
understand and support the necessary changes. The integration of green transition strategies into 
wastewater treatment, focusing on dwelling-based therapeutic targets, yielded significant findings in 
both pollutant removal efficiency and sustainability outcomes. The analysis of wastewater samples 
from various residential areas revealed distinct differences in pollutant profiles, directly linked to the 
socioeconomic and infrastructural characteristics of each dwelling type. High-density urban areas with 
limited green space exhibited elevated levels of nitrogen and phosphorus, while suburban areas showed 
higher concentrations of organic matter and trace pharmaceuticals. By targeting these specific 
pollutants, the application of green technologies such as anaerobic digestion and constructed wetlands 
demonstrated substantial improvements in treatment efficiency. For instance, anaerobic digestion in 
high-density areas achieved over 85% reduction in nitrogen levels, while constructed wetlands in 
suburban settings removed more than 90% of organic pollutants. Moreover, the simulation models 
provided insights into the environmental and economic benefits of these strategies. The implementation 
of green transition technologies resulted in a noticeable decrease in greenhouse gas emissions, 
particularly in high-density urban areas where traditional wastewater treatment methods tend to be 
more energy-intensive. Additionally, the simulations highlighted the potential for energy recovery 
through biogas production in anaerobic digestion processes, further enhancing the sustainability of the 
treatment methods. The stakeholder engagement phase revealed strong community support for these 
green strategies, particularly when residents were informed about the environmental and health 
benefits. Overall, the results indicate that tailored green transition strategies can significantly enhance 
the sustainability and effectiveness of wastewater treatment, with positive implications for public 
health and urban resilience. 

5.0 CONCLUSION 
The integration of green transition strategies into wastewater treatment processes offers a promising 
pathway for enhancing environmental sustainability while also addressing public health concerns. By 
identifying and targeting specific pollutants within dwelling-based wastewater systems, it is possible to 
achieve significant health benefits for urban populations. This study demonstrates that advanced 
wastewater treatment technologies, when aligned with the principles of the green transition, can serve 
as therapeutic interventions that improve the quality of life for residents. As cities continue to grow and 
face the challenges of environmental degradation and public health, the findings of this study 
underscore the importance of rethinking traditional wastewater management practices. The green 
transition provides a framework for innovation and improvement in this critical area, and the concept 
of therapeutic targets offers a new perspective on how wastewater treatment can contribute to healthier, 
more sustainable urban environments. Future research should continue to explore the potential of these 
approaches, with a focus on scalability and long-term impact. The study on integrating green transition 
strategies into wastewater treatment, with a focus on identifying dwelling-based therapeutic targets, 
underscores the critical role of tailored environmental solutions in enhancing both treatment efficiency 
and sustainability. The findings demonstrate that specific green technologies, such as anaerobic 
digestion and constructed wetlands, can be effectively aligned with the unique pollutant profiles of 
different residential areas. This approach not only improves pollutant removal rates but also contributes 
to broader environmental objectives, including the reduction of greenhouse gas emissions and the 
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promotion of energy recovery. The success of these strategies highlights the importance of considering 
local dwelling characteristics in the design and implementation of wastewater treatment systems, 
ensuring that they are both environmentally sustainable and socially equitable. Furthermore, the 
research emphasizes the necessity of community engagement and the integration of socioeconomic 
factors in the transition to greener wastewater management practices. By involving stakeholders and 
addressing the specific needs of different residential areas, the proposed strategies can gain greater 
public support and achieve more sustainable outcomes. The study's findings suggest that the adoption 
of green transition strategies in wastewater treatment not only mitigates environmental impacts but also 
enhances urban resilience, contributing to healthier and more sustainable communities. Future research 
should continue to explore the long-term impacts of these strategies and their potential to be scaled up 
to broader urban and regional contexts. 
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