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The brick industry is a vital sector of the Bangladeshi economy, but it also has a significant environmental impact, particularly in terms of carbon emissions. This study examines carbon accounting practices in the Bangladeshi brick industry, with the aim of providing insights into the environmental challenges and opportunities associated with the sector.The study concludes that the Bangladeshi brick industry lacks awareness of and adoption of carbon accounting practices. This is caused by a variety of things, including a lack of expertise, financial constraints, and the need for technical capacity training. Due to the significant number of unregulated, small-scale brick kilns in Bangladesh, the study also finds a number of difficulties in data collecting. Despite these challenges, the study finds that there are a number of potential opportunities for reducing carbon emissions in the Bangladeshi brick industry. These opportunities include upgrading kiln technologies, switching to cleaner fuels, and improving operational efficiency. The study also recommends that the government play a role in promoting sustainable practices in the brick sector through policies and programs.The study concludes by highlighting a number of future research directions, including improving carbon accounting methods suited to brick kilns, evaluating the economic and social effects of emissions reduction plans, and exploring creative financing options for initiatives that promote environmental sustainability.
Overall, the study provides a valuable overview of the current state of carbon accounting in the Bangladeshi brick industry and identifies a number of potential opportunities for reducing carbon emissions.
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The brick industry is vital for Bangladesh’s economic growth since it provides the necessary construction materials for infrastructure, housing, and other both rural and urban developments. However, this industry also significantly harms the environment, especially when it comes to emissions of carbon and pollution in the atmosphere. The need to reduce the carbon emissions of industries becomes essential while worldwide concerns about climate change and environmental sustainability grow.

[bookmark: _Toc147053190]1.1 Background of the Study
The purpose of this research is to look into the carbon accounting practices in the brick sector in Bangladesh. This research aims to provide valuable insights into the environmental challenges and opportunities associated with the industry by evaluating current carbon emissions from brick manufacturing processes, analyzing the factors contributing to these emissions, and exploring potential mitigation strategies. Carbon accounting involves determining, quantifying, and reporting the primary sources of emissions, which permits the creation of plans that decrease these emissions. Adopting carbon accounting procedures in the brick business can lead to the development of successful emission reduction plans, technological advancements, and the adoption of more environmentally conscious and sustainable manufacturing methods.
Furthermore, this study will contribute to the development of sustainable solutions that brick manufacturers can use to reduce their carbon footprint by conducting a thorough review of carbon accounting systems and their practicality. 

[bookmark: _Toc147053191]1.2 Significance of the Study
The significance of the study on carbon accounting cannot be overstated within the brick industry in Bangladesh. As our country continues to experience rapid industrial growth and urbanization so we take a closer look at the environmental impact of the sectors that are contributing significantly to carbon emissions. 
Firstly, this study increases brick industry awareness about carbon emissions in the air by identifying and quantifying emissions. Secondly, the study can identify technological alternatives that minimize emissions, manufacturers' greener practices, and the importance of carbon accounting by analyzing various productions of the brick industry.Furthermore, this research benefits academia by expanding knowledge on industrial carbon accounting, potentially guiding future research. Furthermore, this study benefits academia by expanding knowledge on industrial carbon accounting and guiding future research. Overall, the study not only informs industry practices of carbon accounting but also shows carbon reduction strategies. 

[bookmark: _Toc147053192]1.3 Objective of the Study
The primary objective of the study is to look out whether the brick industry's carbon accounting practices and carbon standards are followed or not for sustainability. Also, the objective is to determine the industry's impact on climate change and air pollution by analyzing its carbon footprint.

[bookmark: _Toc147053193]1.4 Scope of the Study
The purpose of this report is to give a detailed summary of the carbon accounting methods and consequences in the brick industry. The report will specifically focus on ten companies operating in this sector near Dhaka. The selection of these ten companies will be based on their size and location.

[bookmark: _Toc147053194]1.5 Limitations of the Study
A number of limitations have been encountered during the preparation of this project. Given below are the limitations: 
· The amount of time needed to finish the thesis paper prevents thorough information gathering.
· There is a lack of primary data due to a lack of time.
· There could be problems with the accuracy of the data even when it is accessible.
· Data collection and analysis are very complex and complicated in this case.  
· The brick industry in Bangladesh is composed of a diverse range of manufacturers with varying production scales, technologies, and practices.
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Bangladesh's brick industry has historically played a significant role in the country's infrastructure and construction sectors. However, given its fast development and dependence on conventional technology, questions have been raised concerning its environmental effect, particularly with regard to carbon emissions. In order to analyze the current research on carbon accounting in Bangladesh's brick industry, a literature analysis was conducted. Numerous measurement, mitigation, and policy activities that target carbon emissions are included in the review. It focuses especially on the practical ramifications of the industry's reduced carbon footprint.

Carbon Emissions in the Brick Industry
According to(Smith, 2018), the brick business contributes significantly to global greenhouse gas emissions. Due to its energy-intensive nature and widespread usage of inefficient kiln methods, it has a significant place in Bangladesh's carbon emissions profile (Ahmed, 2017). This circumstance calls for a thorough study of the elements influencing carbon emissions within the brick sector. To decrease the emissions linked to brick manufacture, new methods and approaches are thus required. This can entail employing different materials, upgrading the efficiency of current kilns, or converting to renewable energy sources.
Carbon Credits
Investigating potential carbon credit prospects may offer financial incentives for the brick business to reduce emissions. Brick kiln operators can create carbon credits by deploying environmentally friendly equipment and practices by leveraging international frameworks like the Clean Development Mechanism (CDM) (Akhtar, 2018). This has positive economic effects in addition to reducing emissions.
Carbon Accounting Methods
Employing reliable carbon accounting techniques is crucial for addressing carbon emissions in the brick business. For this objective, a number of frameworks and standards have been created. Two extensively used methods for measuring and controlling carbon emissions are the Carbon Trust Standard (CTS) and the Greenhouse Gas Protocol (GHGP) (WRI, 2017). These frameworks give businesses a methodical way of measuring and reporting their carbon emissions, laying the groundwork for understanding how the sector affects the environment.
Carbon Emission Factors for Brick Kilns
Brick kilns' carbon emissions are affected by a number of variables, including kiln technology, fuel type, and operational procedures (Yunus, 2016). For accurate carbon accounting and for directing emissions reduction efforts, brick kiln-specific emission variables are essential. According to research, upgrading kiln technologies, such as switching from conventional clamp kilns to Hoffmann kilns and Zigzag kilns, can significantly lower carbon emissions (Hasan, 2019).
Fuel Switching
Fuel switching is a key additional method for reducing emissions. Brick kilns in Bangladesh frequently use conventional biomass fuels, which raises pollution levels. According to studies, switching to cleaner fuels like natural gas can significantly reduce emissions (Karim, 2020). This change tackles issues with air quality and health that are related to burning biomass while also reducing emissions.
Policy Initiatives
The promotion of sustainable practices within the brick sector is greatly aided by government policies and programs. To reduce emissions and promote the use of cleaner technology in Bangladesh, the government has put in place programs like the National Energy Efficiency and Conservation Action Plan (NEECA) (GoB, 2020). Such regulations establish a structure that encourages players in the industry to reduce emissions.
Life Cycle Assessment (LCA)
Life Cycle Assessment (LCA) is a comprehensive technique for understanding the environmental impact of bricks. Bricks' whole lifecycle, including the extraction of raw materials, manufacturing, delivery, and usage, is evaluated by LCA(Huq, 2015). This approach offers insightful information on the wider impacts of brick manufacture.

Community and Stakeholder Engagement
The effective implementation of emissions reduction initiatives depends on involving local stakeholders and communities (Rahman M. &., 2018). Increased acceptance and sustainability of green efforts within the brick sector can be achieved by including these groups in decision-making processes and resolving their concerns.
Challenges in Data Collection
Due to Bangladesh's high concentration of small-scale, unregulated brick kilns, gathering accurate data on emissions and brick production is difficult (BBS, 2019). For efficient carbon accounting and emissions reduction activities, it is crucial to overcome these data problems.
Barriers to Adoption
Cleaner methods and procedures already exist, but the brick business faces obstacles that prevent them from being widely used. The main barriers include financial limitations, a lack of knowledge, and the requirement for technical capacity training (Islam A. e., 2020). To reduce emissions in a significant way, these obstacles must be removed.
Environmental Impact Assessment
Thorough Environmental Impact Assessments (EIAs) are required to fully assess the environmental effects of brick industry activities(Guidelines), 2016). EIAs aid in identifying potential ecological and societal effects, facilitating industry decision-making.
Reporting and Monitoring
Effective carbon accounting requires the establishment of a strong system for ongoing emissions monitoring and reporting ((UNFCCC), 2018). Assuring that efforts to reduce emissions are on track by routine monitoring allows for any necessary corrections to be made.
Future Research Directions
A future study on the Bangladeshi brick industry's carbon accounting should investigate improving techniques suited to brick kilns, evaluate the economic and social effects of emissions reduction plans, and explore creative financing options for initiatives that promote environmental sustainability. In order to reduce emissions and resource consumption, a circular economy might be applied to brick manufacturing.
Sustainable Brick Production
According to researchers (Islam S. &., 2021), a switch to sustainable brick production methods must be made to reduce emissions and protect the environment. By changing its practices, the industry will significantly reduce its environmental impact.
Conclusion
To sum up, addressing carbon emissions in the brick industry of Bangladesh is a complex problem that requires a comprehensive approach. This literature review highlights key areas for further investigation and intervention, such as adopting new technologies, switching to alternative fuels, receiving legal backing, and involving local communities. By tackling the carbon footprint of the brick sector, Bangladesh can make substantial progress towards its climate mitigation objectives and simultaneously promote sustainable growth in the construction sector.
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[bookmark: _Toc147053197]3.1Type of Data

This study uses a mixed-methods approach, gathering data using both quantitative and qualitative techniques. This layout enables a thorough investigation of the carbon accounting procedures used by Bangladesh's brick business, providing a greater comprehension of the difficulties, chances, and public views related to measuring and disclosing carbon emissions. 
Quantitative Component
The structured survey questionnaire for the quantitative component will be used to gather information from Bangladeshi brick industries. The survey questionnaire is a series of closed-ended questions and the main aim is to know more about participants’ knowledge of carbon accounting, challenges they have faced, and thoughts regarding its use. 
Qualitative Component
The goal is to carry out a quantitative study using a standardized questionnaire that will be sent to various Bangladeshi brick-manufacturing businesses. The majority of the survey's closed-ended questions are intended to gather information on how familiar the participating firms are with carbon accounting, their current procedures, any challenges they have had, and their overall perspective on the implementation of this system. 

[bookmark: _Toc147053198]3.2 Methods of Data Collection
The qualitative and quantitative analysis of the study is based on field surveys and online articles. So, for qualitative analysis, the data is been collected from various online articles, journals, and websites. To represent the quantitative analysis the numerical data is also collected from surveys and different sources. 

[bookmark: _Toc147053199]3.3 Source of Data
The information for this study will come from a range of primary and secondary sources, each of which will provide insightful details on the carbon accounting practices used by Bangladesh's brick business. 


[bookmark: _Toc147053200]3.3.1 Primary Sources of Data

The data for this procedure was primarily collected from surveys. The initial samples were gathered from brick kiln workers, and direct surveys were used to disseminate and collect all of these assessments. The surveys helped to find more accurate results, which were then analyzed and used to inform our next steps.
[bookmark: _Toc147053201]3.3.2 Secondary Source of Data

In this study, secondary data is collectedfrom different sources but a significant portion of the data will be conducted through literature review. This secondary data will consist of scholarly articles, industry studies, reports from the academic community, and other pertinent publications that offer an in-depth background on carbon accounting.
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The brick business in Bangladesh is flourishing due to the country's rapid urbanization and the current growth of the building sector. As a result of the shortage of stone aggregate, there is a high demand for bricks in the country. However, the majority of brick kilns still rely on traditional coal-burning equipment, which is the largest stationary source of CO2 emissions in the country and a significant contributor to dangerous air pollution in urban areas. It is important to find more sustainable solutions to meet the demand for bricks while reducing the negative impact on the environment and public health.With a population of almost 190 million people, providing affordable housing is a critical challenge in the country. The construction industry has been developing at a rate of about 5.28% over the last couple of years(Dey, 2017).This has resulted in increased demand for bricks, which are a major component of the construction industry.Alternative methods for building bricks must be discovered because it has been established that traditional methods are bad for the environment and the general public's health.
The maximum number of brick kilns located in urban areas. According to the Minister of Environment, the total number of brick kilns in the country is 7881(Tribune, 2023). Of these, 3,248 are being operated legally. 4,633 brick kilns are still running, meanwhile, without the necessary environmental permits.

[bookmark: _Toc147053203]4.1 Sources of Carbon Emissions

As a result of Bangladesh's brick industry's significant carbon footprint, this chapter sheds light on the intricate web of factors contributing to these significant emissions. Our quest to uncover the roots of this environmental challenge leads us to traditional kilns, biomass combustion, and deforestation.
1. Fuel Combustion
Traditional Kilns
Historically, the fixed chimney kiln was the main method of producing bricks in Bangladesh's brick industry. These kilns, which frequently have primitive designs, are known for their infamous environmental footprint and their apparent inefficiency. Typically, they use agricultural waste, coal, or wood as fuel. When these fuels are burned, significant amounts of carbon dioxide (CO2) and other greenhouse gases are released into the environment.Traditional kiln emissions are of great concern since they are a large source of carbon emissions as well as a sign of the industry's inefficiency and disdain for the environment. Reform initiatives have long been concentrated on these kilns.
Modern Zigzag Kilns
A significant effort has been made in more recent years to move away from FCKs, which are harmful to the environment, and towards more energy-efficient technologies, including zigzag kilns. As their name implies, zigzag kilns fire in a manner that allows for more effective heat transfer and combustion. They therefore use less energy and emit fewer emissions than their conventional counterparts. It is important to remember that even zigzag kilns produce large amounts of CO2, albeit at lower rates than FCKs.A step in the right direction towards lowering emissions and the environmental effect of the brick sector is the implementation of zigzag kilns. It shows how much the business community has come to value sustainability and better procedures(Tandon, 2016).
2. Biomass Burning
In Bangladesh, using agricultural waste as fuel when producing bricks is a popular practice. However, this seemingly environmentally favorable practice comes with a cost in emissions. These agricultural waste products, such as straw and rice husks, are burned as fuel in kilns, where they release the carbon they contain as CO2. Although the carbon in biomass is regarded as a component of the natural carbon cycle, its quick release into the atmosphere raises the levels of greenhouse gases.
3. Deforestation and Land Use Change
Deforestation frequently becomes a major problem as a result of the high demand for fuel in the brick-making process, particularly in traditional kilns. There are two important ways that deforestation contributes to carbon emissions. First off, cutting down trees and burning the leftover wood releases carbon that was previously stored in the trees as CO2 into the atmosphere. Second, the disruption caused by deforestation reduces the efficiency with which local ecosystems can sequester carbon.




[bookmark: _Toc147053204]4.2 Carbon Emission Quantifying

It is a difficult task to precisely estimate the carbon emissions from Bangladesh's wide range of brick kilns. The brick industry is a difficult issue to evaluate due to its variability in terms of kiln types, fuel sources, and output levels. However, a number of important research and reports have offered useful estimates, illuminating the scope of emissions:
The total annual amount of CO2emissions and the Brick industry cola emission from 2017 to 2021 is presented in Table 1. It has been found that a big proportion of emissions comes from cola-based brick kilns though Bangladesh hasother types of kilns like foul and gas. 









Bangladesh uses a lot of energy and produces a lot of pollution during the conventional brick-making process. Clay is baked into bricks in kilns that are typically powered by coal or wood. Along with other pollutants including particulate matter, Sulphur dioxide, and nitrogen oxides, burning produces a sizable amount of CO2 that is released into the environment.According to a study, Bangladeshi brick kilns typically emit 0.72 tonnes of CO2 for every 1,000 bricks they manufacture. In Bangladesh, 27 billion bricks were produced in all 6000 plus brick kilns each year producing 22% of black carbon and 17% of total annual CO2 emissions. Since 2013, the Bangladeshi government has promoted zigzag kilns (ZZK), which currently reduce around 80% of pollution. 
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The practice of measuring and estimating an organization's carbon dioxide (CO2) and other greenhouse gas (GHG) emissions that are both added to and removed from the environment is known as carbon accounting.It is a crucial component of calculating and managing an organization's carbon footprint, or the total amount of GHG emissions that result from human activity and are emitted into the atmosphere. By using carbon accounting, people and organizations can assess the environmental impact of carbon emissions from their various operations, processes, and mitigation measures. It gives these organizations a basis for making decisions to decreasetheir carbon footprint while also assisting them in understanding their influence on the environment.


[image: ]


Calculating carbon accounting requires data collection and data processing. The industry needs correct data to ensure the right calculation. From the perspective of Bangladesh, carbon emission data is hard to find, and recording the carbon emission is not essential. So, Businesses must make sure that their data collection is thorough and that their data processing methodology is reliable if they want to successfully account for their emissions.
Three main scopes, commonly known as Scope 1, Scope 2, and Scope 3 emissions, make up carbon accounting. These scopes outline the many aspects of assessing greenhouse gas (GHG) emissions. Scope 1 emissions include direct emissions coming from internal organizational sources such as company-owned cars, industrial operations, fugitive emissions, and on-site fossil fuel combustion. The production of power, heating, or cooling used by the organization is primarily responsible for Scope 2 emissions, which are indirect emissions related to the organization's energy usage. These emissions happen during the energy production process, which may include a combination of fossil fuels and renewable energy sources.The most inclusive type of emissions, known as scope 3 emissions, includes all indirect emissions produced by an organization's operations that cross organizational borders. This covers waste management, product use, supply chain emissions, employee commutes, and business travel. While Scopes 1 and 2 are generally easier to manage and are directly under the control of an organization, tackling Scope 3 emissions needs cooperation throughout the value chain and a comprehensive approach to sustainability.
Carbon accounting uses two types of data first on is business data and second on is emission factors. The operations of a business are described by its business data and the business data have two types of data first, spend data indicates how much an organization spends on a specific good or service, whereas activity data reveals how much they consume. While activity data is crucial for determining a company's efficiency, spending data is crucial for budgeting and planning.
The second category of data needed for carbon accounting is emissions factors. They list the quantity of greenhouse gas emissions connected to a specific piece of business data. To determine a company's overall emissions and to compare the emissions of various firms or activities, emissions factors are required. As they are used to compute the emissions reductions required to fulfill specific targets, they are also used to calculate the cost of carbon.
GHG emissions statistics are necessary for organizations that want to monitor and report on their progress towards net zero targets.Carbon accounting informs the “E” in environmental, social, and governance (ESG) reporting, which has surged in prominence amid a growing realization among investors and financial institutions that sustainability risk is investment risk (ibm.com, n.d.). In order to receive a score or other peer-comparison benchmark from ESG reporting standards, information must be submitted, whether it be quantitative or qualitative. The main users of this information are boards, shareholders, and investors.Reporting frameworks show the potential environmental effects of an organization's operations as well as the potential effects of climate change on the organization's capacity to create value—whether financial or not. This information may be useful to the general public in addition to financial stakeholders like investors, insurers, and creditors.


[bookmark: _Toc147053206]Chapter 6: The Brick Kilns Carbon Accounting Practices

In Bangladesh, most of the brick kilns are privately owned kilns, and 80 percent of kilns are small size. The brick kilns are emitting black smoke and violating other environmental rules on local influential and dishonest brick field owners.Despite the laws, many of the approximately 6,000 brickfields across the nation continue to operate using traditional methods, destroying agricultural land by clearing land and polluting the air with emissions. Many other brickfields have been operating simply without the consent of the relevant authorities, including the Department of Environment(Tandon, 2016). They also did not audit for the year and were not concerned about the sustainability of the production process.  

A crucial component of combating climate change and advancing sustainability is carbon accounting. The brick kiln industry is not an exception to the growing demand on companies globally to decrease their carbon footprint. Due to their energy-intensive procedures and reliance on fossil fuels, brick kilns are well known for being large contributors to greenhouse gas emissions. Brick kilns have been using various carbon accounting practices to measure, control, and ultimately lower their carbon emissions in order to counteract these effects. In this study, we'll look at how brick kilns are tackling carbon accounting and the methods they're using to run more sustainably.

1. Understanding the Carbon Footprint
Understanding the carbon footprint of brick kilns is the first step in efficient carbon accounting. This entails calculating emissions from a range of factors, such as energy use, the extraction of raw materials, transportation, and waste management. Brick kilns may precisely calculate their carbon emissions by using emission factors and calculating methods.
2. Improved Energy Efficiency
Increasing energy efficiency is a critical component of carbon accounting in brick kilns. The quantity of energy needed to create bricks can be greatly decreased by implementing contemporary, energy-efficient technologies. To reduce energy waste, kiln operators are investing in technologies including high-efficiency kilns, heat recovery systems, and better insulation.

3. Monitoring and Reporting
Systems for precise monitoring and reporting are necessary for effective carbon accounting. To continuously monitor emissions and energy use, kilns are utilizing cutting-edge sensors and data collection techniques. Regular reporting, frequently in accordance with national and international standards, aids kilns in openly communicating to stakeholders their carbon performance.
4. Government Regulations
Government regulations significantly influence how brick kilns account for carbon emissions.The unlicensed kilns must be removed in accordance with the law currently in effect regulating the burning of bricks, and the licenses of kilns burning wood must be revoked. Additionally, for comparable violations, offenders face a year in prison, a Tk 50,000 fine, or both. These regulators have the authority to fine those kilns for air pollution.However, the current situation is that brickfield owners with a focus on profit.


The brick kiln sector is changing as a result of mounting environmental concerns and regulatory demands. For kiln operators to measure, control, and cut their carbon emissions, carbon accounting practices are quickly becoming a need. Brick kilns are making an effort to lessen their carbon footprint and contribute to a more sustainable future by switching to cleaner energy sources, increasing energy efficiency, and engaging in carbon offsetting and sequestration. In order to accelerate these efforts and bring about real change in this historically emissions-intensive sector, government assistance and business cooperation are essential.








[bookmark: _Toc147053207]Chapter 7: Conclusion

In conclusion, Bangladesh's brick industry is crucial to the nation's infrastructure growth and economic development. However, it also presents important environmental difficulties, particularly in terms of pollution and carbon emissions. Addressing these issues becomes necessary as global worries about climate change and environmental sustainability continue to rise.
This study intends to offer information on carbon accounting procedures used in Bangladesh's brick industry. This study aims to offer useful insights into the industry's environmental issues and potential by assessing existing carbon emissions, examining contributing variables, and investigating mitigation solutions. The implementation of carbon accounting processes can open the door to technology improvements, strategies for emissions reduction, and more environmentally friendly production methods.The literature study focuses on a number of carbon emission-related issues in the brick business, such as the effect of conventional kilns, biomass burning, deforestation, and the potential for carbon credits. Methods of carbon accounting, emission variables, legislative measures, and the significance of community involvement are all covered.
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