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[bookmark: _Toc225984698]1. Introduction
The other environmental crisis that the world is currently experiencing is the severe condition in Bangladesh because of the high concentration of plastic and polythene. High usage of plastic products and more so single-use polythene bags has been largely due to the increase of urbanisation, population and consumer demand for packaged products over the past twenty years. These materials are non-biodegradable, and therefore, they are left in the environment for hundreds of years, leading to an ecological impact on a long-term level.
Dhaka is the capital city, and it generates approximately 646 tons of plastic waste every day, though approximately 37 per cent of the waste is recycled. The remaining plastic debris is not disposed of adequately, and it is normally located in landfills, rivers, arable land, and drainages. The result of this mismanagement is severe environmental effects, such as blocked drainage systems, which cause urban flooding, water body contamination, including the Buriganga and Turag rivers, as well as deterioration of soil fertility. As well, plastic waste breaks down into microplastics that enter the food chain and are unsafe to the human body and biodiversity (Abbasi et al., 2023).
At the same time, the Bangladesh construction sector is highly dependent on the use of traditional bricks, which are made of clay and produced in a way that is energy-consuming and thus harmful to the environment. The high levels of prime soils that are produced by brick kilns are very crucial in agricultural practices. The practice also causes soil erosion, which reduces the agricultural output of the nation and poses a threat to food security. Moreover, the emission of carbon dioxide (approximately 8.75 million tons annually), other harmful pollutants such as particulate matter, and sulfur dioxide have the effect of polluting the air by the brick kilns.
With these two issues of the environment in mind, which are plastic pollution and non-sustainable construction, the need to seek alternative solutions that will not only assist in the reduction of one of the two but also both is on the rise. One of such possible solutions is the re-use of recycled polythene as a building material. Recent studies have revealed that waste polythene could be melted and blended with sand and binding agents to form strong construction blocks (Begum et al., 2015). This is said to be more energy-saving and environmentally friendly than the conventional product of bricks because they do not require high-temperature firing of the kiln.
Although this has potential benefits, little has been done to assess the overall environmental cost of using recycled polythene in construction, especially in Bangladesh. Despite the bias of the existing literature towards the technical feasibility of the polythene-based blocks and mechanical properties, the literature does not focus on the generic environmental issues, such as the lifecycle emissions, possible waste reduction and long-term environmental issues.
This gap is aimed to be addressed by the proposed study, which will conduct a thorough analysis of the environmental consequences of recycled polythene as a construction material in Bangladesh. The study will provide immense information to the policymakers, environmentalists and stakeholders in the industry by making comparisons with the traditional production of bricks and evaluating its prospects of reducing plastic pollution.


[bookmark: _Toc225984699]2. Research Aim
The main aim of the study is to assess the environmental effects of recycled polyethene as a construction material in Bangladesh. The research, in particular, is intended to establish its effectiveness in plastic pollution reduction, environmental harm reduction in comparison with the traditional brick usage, and sustainable waste management and construction policies.
[bookmark: _Toc225984700]3. Research Objectives
Environmental Objectives
1. To establish the extent to which recycling of polythene into building blocks will reduce plastic waste in Bangladesh. Even a portion of such waste into construction materials would allow reducing the environmental pollution significantly, since Dhaka alone produces hundreds of tons of plastic waste per day.
2. To determine the environmental benefits of making blocks out of recycled polythene. This is said to be an environmentally friendly process as opposed to the traditional brick kilns, and it is energy efficient, which may result in decreased emission of greenhouse gases and minimised air pollution.
3. To identify the possible decrease in the ecological damages, such as the pollution of rivers, the drainage, and the pollution of the soil. As polythene waste is one of the primary causes of these problems, its use in the construction industry would mitigate several environmental concerns at the same time.
4. To make a comparison of the environmental impacts of the conventional production of clay-bricks and recycled polythene blocks. The aspects that should be compared in this comparison will be carbon emissions, energy consumption, and resource utilisation.
[bookmark: _Toc225984701]4. Research Questions
1. What is the effectiveness of recycling polythene to construction blocks to get rid of plastic waste pollution in Bangladesh? 
2. How green is the recycled-polythene block manufacturing as opposed to the traditional brick-kiln manufacturing? 
3. Will polythene construction materials contribute to the decrease in carbon emissions and the degradation of topsoil? 
4. What are the environmental risks and issues related to the large-scale use of polythene-based construction materials? 
[bookmark: _Toc225984702]5. Problem Statement
The two environmental crises that are being witnessed in Bangladesh have involved the increasing adoption of plastics and unsustainable construction. Polythene bags have been in extensive use, and with the poor waste management systems, there has been gross environmental degradation. The plastic waste blocks drainage systems, rivers, and pollutes the soil, leading to floods, water pollution and productivity in agriculture.
At the same time, the construction sector, which relies on clay bricks, enhances environmental degradation. The soils are rendered less productive due to the extraction of the topsoil to produce the bricks, and this poses a threat to food security (Kankam, 2019). In addition, the brick kilns are a serious source of air pollution and greenhouse gas emissions, which can only intensify the impact of climate change.
Potential as a substitute can be recycled polythene construction blocks, although little has been researched on the overall effects on the environment. Most of the available studies are skewed towards technical viability as opposed to environmental sustainability. This is not a solution that was adopted due to a lack of thorough analysis.
Therefore, the proposed study will address this research gap by having an extensive evaluation of the environmental impact of using recycled polythene in construction activities to facilitate evidence-based decision-making (Powell, 1996).
[bookmark: _Toc225984703]6. Literature Review
[bookmark: _Toc225984704]6.1 Polythene Pollution in Bangladesh
The active process of urbanisation, population growth, and use of single-use plastic items such as polythene bags and packaging materials has made the pollution of the environment by plastic one of the most pressing issues in Bangladesh. The reasons are that the materials are cheap, lightweight and easy to handle, yet they are non-biodegradable, hence they are highly persistent in the environment (Rahman et al., 2013). The result of this is the accumulation of plastic waste both in cities and rural regions, with the long-term consequences of environmental degradation. Researchers have indicated that Bangladesh is generating a significant amount of plastic waste on a daily basis; however, a significant portion of the waste is not being handled or recycled and therefore is polluting the environment.
The blockage of drainage systems, especially in thickly populated cities like Dhaka, is one of the most noticeable effects of polythene pollution. The improper disposal of plastic waste blocks the sewers and drainage systems and reduces the amount of water flow, besides exposing the city to the risk of flooding during the monsoon season. Not only does it disrupt the normal pace of life, but it also destroys infrastructure and transmits waterborne diseases. Besides, it is a common occurrence that plastic waste is thrown into rivers and other waterbodies, where it harms aquatic organisms by colliding with fish and other animals (Rahman et al., 2013). The finding of plastic waste in the rivers such as the Buriganga and Turag has raised very serious environmental concerns, as people have been very reliant on the two water bodies, both in the ecological balance and their utility.
The other significant problem is the formation of microplastics, which occur when the larger plastic parts are broken down into smaller sizes over time. These microplastics get into the food chain, water, soil and agricultural products, and this may be detrimental to human beings. It has been suggested that chronic exposure to microplastics may lead to toxic effects, but the level of toxicity is subject to research (Islam et al., 2025). Despite the government measures such as the ban on polythene bags, the impact of this has been low due to lax laws, ignorance and lack of a substitute which is cheaper. This has necessitated the need to have more and more innovative and sustainable solutions that will not only reduce the consumption of plastic but also provide viable means of handling the plastic waste available.
[bookmark: _Toc225984705]6.2 Hazards of Traditional Brick Production
Bangladesh has a major construction industry whose traditional brick-making industry is critical in the construction industry, but on the other hand, it is a leading cause of environmental degradation. Extraction of fertile topsoil, which is the main raw material utilised in the production of clay bricks, is one of the greatest environmental effects of the brick production process. The habit leads to soil erosion and loss of agricultural land, rendering the soil less fertile and having adverse effects on crop production (Das and Ali, 2025). The ecological damage that takes place in the long term, due to the constant disappearance of topsoil, can result in new food security challenges in a nation that is already faced with serious agricultural challenges.
Other than soil degradation, air pollution is also a major issue due to the use of brick kilns. The coal, wood and other biomass fuels are burned at high temperatures to produce large quantities of carbon dioxide, particulate matter, sulfur dioxide and other toxic pollutants into the atmosphere. The consequences of such emissions include climate change, and the long-term health effects are dire on both the workers and the communities they are located in, including respiratory illnesses and other health-related conditions (Zuthi et al., 2025). The localisation of the brick kilns also leads to air quality issues in certain regions, thereby becoming one of the significant environmental and human health issues.
In addition, the brick industry is highly energy-consuming and lacks efficient technologies of kilns that burn a lot of fuel. This not only enhances the cost of production but also adds to the depletion of natural resources. Even with the attempts to bring in more efficient kiln technologies, including better zigzag kilns, the net effect of the industry on the environment is still very high (Islam et al., 2023). Considering these problems, there is a pressing necessity to think over alternative materials of construction that can be more sustainable, environmentally friendly, and resource-saving.
[bookmark: _Toc225984706]6.3 Feasibility of Recycled-Polythene Blocks
Recycled polythene has also been proposed as a possible alternative construction material, and in this regard, recent research has indicated that recycled polythene could be used as an alternative construction material, providing a viable solution to plastic pollution as well as unsustainable construction methods. It is normally performed through gathering and purifying waste polythene, heating it under controlled temperatures, and incorporating sand and other binding substances to create construction blocks. It has been found that these blocks are of adequate compressive strength, durability, and capacity to withstand environmental conditions, and thus can be used in other construction processes (Haque and Islam, 2021).
The other significant advantage of polythene blocks that are recycled is that they are manufactured in a friendly environmental way. Compared to the traditional production of bricks, which requires the use of high-temperature firing in a kiln, the production of polythene-based blocks can be carried out using a comparatively low temperature of energy. It causes the reduction of carbon emissions and air pollution, making the process more sustainable. Moreover, the waste polythene may be utilised as a raw material, and this implies that the volume of waste plastic in the environment will be less, which enhances better waste management and the preservation of the environment.
Another notable benefit that can be realised is cost savings because recycled materials can prove to be cheaper compared to raw materials. This makes the polythene-based construction materials an excellent substitute for developing countries like Bangladesh, where solutions that are cost-effective are highly required (Hossain et al., 2021). Nevertheless, regardless of these benefits, challenges that should be overcome are still present. These include the problems of long-term reliability, normativity, social acceptance, and licensure.
Moreover, despite the fact that past studies have found that recycled-polythene blocks are technically workable, some studies have been carried out on the environmental impact of the blocks on a larger scale. A majority of the research has focused on mechanical properties as opposed to lifecycle environmental performance. In this manner, a clear gap in the study can be determined within the framework of the sustainability of these materials in general in the situation in Bangladesh.
[bookmark: _Toc225984707]6.4 Research Gap
Despite the popularity of the use of sustainable construction materials, the present-day research on recycled polythene blocks in Bangladesh does not provide in-depth studies on the environmental impact of such materials. The current literature is more technical and mechanical and has very little emphasis on the lifecycle analysis, emissions, and environmental impact (Nuruzzaman et al., 2025).
This gap is what this research seeks to fill by providing an in-depth examination of the impact on the environment, and therefore, coming up with sustainable ways of construction.
[bookmark: _Toc225984708]7. Methodology
The study will be founded on a mixed-method research technique, which will involve a quantitative and qualitative research to provide a balanced and complete investigation of the environmental implications of recycled polythene as a construction material in Bangladesh. The mixed-methods approach is particularly appropriate to the situation of the research because it will enable the integration of both numerical data on the environment and a detailed discussion of the industry professionals and stakeholders. Whereas quantitative analysis will help in quantifying the performance indicators of the environment in regard to carbon emission, energy consumption and waste reduction, the qualitative analysis will offer background information on issues of feasibility, scale and issues of practical implementation (Biswas and Zhang, 2021). The blend will ensure the combined examination of the environmental as well as functional dimensions of the recycled polythene building materials in the Bangladeshi context.
[bookmark: _Toc225984709]7.1 Research Design
The research will use both the explanatory and the exploratory types of research designs since the study will be organised yet loose enough to address the objectives of the study. The exploratory phase will touch on the establishment of key variables, trends and patterns of plastic waste management and construction practice in Bangladesh. This is done since there is little literature on the usage of recycled polythene construction materials in the local environment, and therefore, this step is taken to develop a baseline knowledge about the topic (Sarwar et al., 2023). It will consist of the review of the literature and secondary information, formulation of the main indicators of the environment, such as carbon emissions, energy consumption, soil erosion, and the potential of waste diversion.
The second step will be the explanatory phase that will also aim at analysing the relationship between variables and establishing cause-and-effect relationships. It will discuss, as an example, how the replacement of conventional clay bricks with recycled polythene blocks will impact the environmental impacts, such as greenhouse gas emissions, air pollution, and soil conservation (Alam et al., 2024). This move will rest on the quantitative and qualitative facts in order to provide an evidence-based description of the identified trends. The study incorporates the use of exploratory and explanatory designs, which ensures that the research problem is addressed in depth and clearly.
[bookmark: _Toc225984710]7.2 Quantitative Component
During the quantitative section of this study, the researcher will quantitatively compare the environmental performance of recycled-polythene blocks and traditional clay bricks using the structured methods of analysis (Haque et al., 2024). This will contain Environmental Impact Assessment (EIA) and Waste Reduction Analysis, which are required to establish the environmental sustainability of construction materials.
[bookmark: _Toc225984711]A. Environmental Impact Assessment (EIA)
To evaluate the environmental consequences of the production and use of recycled polythene blocks compared with the traditional clay blocks, a Life Cycle Assessment (LCA) strategy of the Environmental Impact Assessment is going to be conducted. Lifecycle Assessment is among the widely used techniques which are applied in assessing the environmental impact of a given product in the entire lifecycle, which encompasses the extraction of raw materials, production, use and disposal of the product (Jarin et al., 2024). In this research, the LCA will be applied in order to compare two systems, which are the traditional clay-brick production and the polythene block production using recycled polythene.
The analysis will emphasise the major indicators of the environment, such as carbon emissions, energy consumption, air pollution, and soil preservation. Approximations of the number of carbon emissions will be done to establish the contribution of each mode of production towards climate change. The burning of coal and biomass to make a conventional brick kiln is also known to emit high concentrations of greenhouse gases, but the production approach of using recycled polythene blocks is likely to emit low levels of greenhouse gases since the kiln operation will not be at such high temperatures. The energy consumption will also be taken into consideration to determine the efficiency of each production process, and it is anticipated that the polythene recycling operations will consume less energy than the brick firing (Kabir and Khan, 2020).
Moreover, the air pollution rate will be measured through the analysis of the emission of the particulate matter and other pollutants that have an impact on the air quality and the health of the population. The other critical factor will be soil preservation since the production of the bricks will entail the extraction of the fertile topsoil, which will cause environmental degradation and low agricultural production. On the other hand, the recycled polythene blocks do not require the removal of the soil, and that is why they are superior in terms of sustainability. In order to ensure this analysis is reliable and consistent, the data will be collected based on the secondary data sources like governmental reports, scholarly research and publications within the industry.
[bookmark: _Toc225984712]B. Waste Reduction Analysis
The analysis of waste reduction will estimate the possibility of the polythene waste being diverted into construction materials, hence minimising environmental pollution. This will entail examining the total amount of plastic waste that is generated in Bangladesh and also determining the proportion of the same which can be effectively recycled to produce construction blocks. The study will determine the amount of polythene waste that would be prevented from entering the landfills, rivers, and drainage systems through the available data on waste generation and statistical modelling (Islam and Shahjalal, 2021).
The analysis will also examine the long-term environmental benefit of waste diversion, like improved urban sanitation, reduced water pollution and reduced possible flooding caused by blocked drainage systems. Further, it will evaluate the applicability of recycled polythene construction materials in the circular economy, where the waste will be transformed into valuable materials rather than being dumped in the trash. The outcome of this analysis will be quantitative evidence on the benefits of recycling polythene to the environment in order to utilise it for construction purposes.
[bookmark: _Toc225984713]7.3 Qualitative Component
The qualitative part of the study will provide additional information about the feasibility, practicality, and implications of the usage of recycled polythene in construction, in a broader sense. This will entail a semi-structured interview with major stakeholders such as environmental scientists, civil engineers, waste-management professionals, representatives of the construction industry and policymakers (Islam et al., 2022). These will be the individuals who will be involved due to their experience and participation in environmental management and building practices, and their opinions will be useful in this study.
The most suitable approach in this research would be semi-structured interviews because they will offer flexibility in the exploration of the opinions of the respondents, but will also indicate a uniform data collection framework. Such points as the technical viability of the materials of polythene construction, their environmental benefit and potential risks, the economy, scalability, and regulatory features will be considered in the interviews. The respondents will also be asked to provide their opinion on whether these materials can be used on a large scale in Bangladesh.
Data obtained from these interviews will be analysed by thematic analysis, and this involves the identification and interpretation of patterns or themes in qualitative data (Islam, 2022). This will assist in knowing the general attitudes, issues, and suggestions of the stakeholders. The qualitative data will be incorporated along with the quantitative analysis to illuminate and provide practical information, hence adding to the overall validity of the research.
[bookmark: _Toc225984714]7.4 Data Sources
The research will be based on the secondary and primary sources of data to obtain comprehensive and credible results. The secondary data will be collected using government reports on waste management and environmental pollution, statistics of the emission of the brick kiln, scholarly journals, and research studies reviewed and published by the industry. The sources help in data regarding environmental indicators, construction practices and waste management trends in Bangladesh (Hanif, 2024).
Along with the secondary data, primary data will be obtained through semi-structured interviews with the experts and the stakeholders. With the application of various sources of data, data triangulation can be carried out, and this increases the validity and credibility of the research results. The study will also analyse the research problem in a more precise and thorough manner through cross-verification of information from different sources.
[bookmark: _Toc225984715]8. Expected Outcomes
It is most likely that the research will demonstrate that plastic waste pollution in Bangladesh can be significantly reduced in the case of recycled polythene construction materials. When waste polythene is used to produce construction blocks, it will lead to the generation of a large mass of plastic waste that will be removed from landfills, rivers, and drainage systems, leading to cleaner urban environments and reduced environmental degradation (Fahim et al., 2023). This is particularly important, as plastic waste management remains a major challenge in a nation.
The other expected result is that the carbon emissions of construction materials will be reduced. Given that recycled-polythene blocks do not need high-temperature firing in the kiln, they will most probably have a smaller carbon footprint than clay bricks. This reduction of greenhouse gas emissions can be used to curtail climate change and purify the air.
The research is also expected to indicate the preservation of soil resources because the construction mediums that are composed of polythene do not require excavation of fertile soil. This will be able to assist in protecting the agricultural land and contribute to food security in Bangladesh. Some of the potential barriers, such as technological limitations, lack of knowledge among the stakeholders and regulatory challenges, can also be noted in the study and should be addressed to facilitate the implementation (Ahammed et al., 2024).
[bookmark: _Toc225984716]9. Significance of the Study
The study is important in that it tackles the two major environmental issues in Bangladesh: plastic pollution and unsustainable construction activities. The research will assist in devising sustainable environmental management practices, as it will look into an innovative solution that will solve the two problems simultaneously.
The findings of the current research will apply to policymakers because they will be in a position to establish viable rules and regulations that will promote the use of recycled materials during construction. It will also influence the construction industry since it will illuminate other materials that are not only environmentally friendly but also may be relatively cheap (Roknuzzaman et al., 2025). Besides, the study has contributed to the scholarly literature by closing a research gap on the same subject: the environmental impacts of constructions using recycled polythene materials.
Besides this, the study is in line with the global sustainability objectives, which are sustainable cities and communities, responsible production and consumption, and climate action. The research supports the necessity to integrate sustainability in construction activities and environmental policy, as it enables these goals.


[bookmark: _Toc225984717]10. Conclusion
To sum it up, the research will offer an in-depth assessment of the environmental effect of using recycled polythene as a construction material in Bangladesh in the form of a mixed-methods research. The qualitative analysis, in combination with the quantitative one, provides an in-depth image of the potential advantages and the challenges associated with the use of this innovative solution.
Hopefully, the results will show that recycled polythene construction materials can contribute a lot to reducing plastic waste, carbon emissions, and saving soil resources, which will make them a viable alternative to traditional clay bricks. Nevertheless, the implementation is bound to be successful only in case the technical, economic, and regulatory issues are addressed and the stakeholders are made more aware.
Overall, this paper has identified that environmental problems may be transformed into opportunities for sustainable development and provides the foundation for further work in the specified field.
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