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Abstract: The brick manufacturing sector in Bangladesh is experiencing rapid growth, leading to 
notable environmental and health concerns. The primary objective of this research is to examine the 
Savar Upazila, a region of significant economic significance owing to its favorable brick 
manufacturing conditions and proximity to Dhaka city. Brick kilns, among other sources, constitute 
significant contributors to air pollution. The study utilized primary and secondary data to examine 
brick kiln emissions' effects on the surrounding area's environment and public health. The collection 
of primary data was conducted in multiple zones within Savar Upazila, which is home to a 
significant number of brick kilns. The utilization of secondary data provided valuable insights 
regarding the toxic pollutants discharged by these kilns and the corresponding health risks they 
pose. The participants provided accounts of various health ailments, such as dermatological 
conditions, optical difficulty, and respiratory complications, further aggravated by brick kilns' 
incidents. The prevalence of crop losses, soil degradation, and reduced agricultural yields was 
confirmed by 74% of the respondents. The trees and crops in the surrounding area experienced 
adverse effects due to the deposition of dust particles. During periods of inactivity, the 
concentrations of sulfur oxide (SOx) were between 6 and 9 times lower compared to periods of 
operation. Similarly, nitrogen oxide (NOx) levels were observed to be 4 to 6 times lower during non-
operational phases. The degradation of water quality in adjacent bodies has been attributed to the 
deposition of dust and ash originating from brickfields, resulting in substantial repercussions on 
aquaculture. A significant proportion of participants indicated experiencing diverse health issues, 
notwithstanding the employment prospects generated by brick kilns, thereby underscoring the 
adverse consequences on both the environment and the local economy. 

Keywords: brick kiln emission; ecological & environmental impacts; human health impacts; socio-
economic consequences 

 

1. Introduction  

The study of brick manufacturing has often been regarded as an exploration of civilization, as 
brick, crafted from mud and straw, has been a fundamental building material for millennia [1–3]. The 
art and science of brick production have been an integral part of architectural heritage, and in 
Bangladesh, brick-making dates to its earliest days [4,5]. Due to the influx of people into urban areas, 
Bangladesh's rapid urbanization has resulted in a boom in the brick industry, increasing demand for 
bricks [6,7]. Consequently, an ever-growing number of brick kilns have been established. More than 
400,000 individuals are employed within the brick industry in Bangladesh [8,9]. Regrettably, brick 
kilns are the second primary source of air pollution, following closely behind vehicular emissions 
and urban settlements [10–12]. Brick burning exacerbates environmental pollution, disrupts 
ecosystems, and significantly contributes to the absorption of greenhouse gases into the atmosphere 
[13]. Unfortunately, brickfield laborers are compelled to lead substandard lives due to the polluted 
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air and deteriorating water quality [14–16]. Long-term exposure to high pollution levels is awful for 
people's health [14]. Respiratory diseases like lung cancer, asthma, chronic bronchitis, and 
emphysema can happen [13,17]. This is primarily because of particles more significant than 10 
microns, standard in brick kilns [18,19]. Brick kilns exhibit both short-term and long-term 
consequences on the environment [20]. Long-term effects include the depletion of the ozone layer, 
global warming, photochemical smog production, less fertile land, and the long process of topsoil 
regeneration after excavation for brick production [20]. Short-term effects include the disruption of 
natural vegetation processes, lower crop yields, and deforestation [21,22]. Each brick kiln consumes 
a substantial 350 tons of wood annually, further fuelling deforestation [23]. Moreover, the emission 
of black smoke from brick kilns adversely affects pollinators and agricultural production, causing a 
decline in crop yields [24,25]. Regrettably, in Bangladesh, approximately 8,000 brickfields operate 
without clear environmental regulations [15,26]. Traditionally, brick manufacturing has remained a 
small-scale, unregulated industry, primarily concentrated in rural and peri-urban areas of developing 
countries. This has led to the annual utilization of 25 to 26 percent of the country's wood for brick 
burning, significantly contributing to deforestation [5,27,28]. Typically, brickfields are established 
near towns and major construction sites, exacerbating environmental concerns. 

In the context of the challenges posed by environmental pollution, particularly in regions with 
a growing brick manufacturing industry, such as Bangladesh, sustainable waste management 
practices have become paramount [29–35]. One of the ways to address this issue is by converting 
organic solid waste, such as agricultural residues or waste materials from brick production, into 
bioenergy [36–41]. This not only offers an eco-friendly solution for waste disposal but also contributes 
to reducing the demand for non-renewable energy sources, potentially mitigating the adverse 
environmental impacts associated with their extraction and use [42–45]. Moreover, the by-products 
of waste-to-bioenergy processes can be utilized in the brick manufacturing industry, enhancing its 
ecological sustainability [46,47]. As part of a holistic approach to environmental management, the 
challenges presented by air pollution from brick kilns should be considered alongside other 
environmental concerns [10,48,49]. Adequate wastewater treatment and management play a crucial 
role in safeguarding local water bodies and aquatic ecosystems from the harmful effects of industrial 
discharges [50–52]. Proper wastewater treatment can alleviate water pollution, ensuring that the by-
products of brick manufacturing, including suspended solids and pollutants, do not compromise 
water quality. Furthermore, the proficient administration of landfill leachate is imperative in order 
to avert its pollution of water sources, thereby augmenting the capacity to maintain water quality 
near brick field areas [53–55]. In the context of Bangladesh, where brick kilns are often situated near 
towns and construction sites, it becomes essential to address both air and water pollution challenges 
concurrently, as they are interrelated and share common sources [27,48,56]. Integrating solid waste 
management, waste-to-bioenergy production, and wastewater treatment and management aligns 
with the overarching objective of reducing the environmental and health impacts associated with 
brick manufacturing, as discussed in the previous paragraph. By adopting these comprehensive 
measures, it becomes possible to mitigate the adverse effects on human health, ecosystems, and the 
environment, thereby fostering more sustainable and responsible industrial practices within the brick 
manufacturing sector. High chloride content in water not only poses a threat to living beings and 
construction material but also results in the degradation of mild steel reinforcing bars, underscoring 
the interconnected challenges that effective environmental management in brick manufacturing 
regions, such as Bangladesh, seeks to address [57]. 

Where brick manufacturing has rapidly expanded, ensuring a reliable water supply and efficient 
sanitation system has become increasingly vital [58–60]. As mentioned earlier, the elevated chloride 
content in water sources not only endangers the environment and construction materials but also 
affects the overall quality of the water supply [57,60,61]. Such contamination can lead to increased 
health risks for the population dependent on these water sources, exacerbating the need for improved 
sanitation and access to safe drinking water [61–65]. To deal with these problems, we must include 
complete environmental management plans that handle bioenergy production, wastewater 
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treatment, and waste management. As industries grow, these steps are essential for protecting the 
environment and people's health. 

Despite its economic significance, Bangladesh's brick industry remains resource-intensive and 
environmentally detrimental, resulting in considerable social and ecological implications [5,66–71]. 
This sector relies on outdated technologies, exhibits high emissions, and heavily depends on a single 
raw material, clay, to produce solid clay bricks [72,73]. Bangladesh currently manufactures 
approximately 150 billion bricks annually [5,7,19], consuming a substantial 45 million tons of fertile 
soil, equivalent to about 2,600 hectares of agricultural land [7]. This unsustainable rate of soil usage 
poses a looming threat of severe food shortages in the near future. Furthermore, brick kilns consume 
nearly 3.5 million tons of coal and 1.9 million tons of wood annually, using outdated designs that 
significantly contribute to air pollution [24,74]. Research indicates that almost 38 percent of 
particulate matter pollution near Dhaka can be attributed to brick kilns [70,75–77]. 

The study sought to unveil alterations in the socio-economic, environmental, and health aspects 
as perceived by the respondents both before and following the establishment of brickfields in their 
vicinity. The gathered data was anticipated to shed light on the potential positive or negative 
influences of these brickfields on agriculture, aquaculture, and the overall socio-economic status of 
the study area. 

2. Methodology 

The research aims to consolidate and analyze current evidence regarding the level of exposure 
to risk factors and health issues among brickfield workers. This comprehensive assessment involves 
the examination of various research sources, including published research articles, unpublished 
studies, reports from organizations and corporations, and theses, all of which delve into the 
environmental conditions, occupational pollutants, and their impact on the health of individuals. 

2.1. Present Scenario of the Study Area 

Savar is situated at coordinates 23.8583°N 90.2667°E, encompassing a total area of 280.13 square 
kilometers (108.16 sq mi) and housing 66,956 household units [78,79]. It shares boundaries with 
Kaliakair and Gazipur Sadar Upazilas to the north, Keraniganj Upazila to the south, and Dhaka City's 
Mirpur, Mohammadpur, Pallabi, and Uttara thanas to the east, while the western borders are with 
Dhamrai and Singair Upazilas. The southern region of the Upazila is characterized by alluvium soil 
from the Bangshi and Dhalashwari rivers. Major water bodies in the area include the Bangshi, Turag, 
Buriganga, and Karnatali rivers. The total cultivable land spans 16,745.71 hectares, with an additional 
10,551.18 hectares designated as fallow land. According to the 2011 Bangladesh census, the 
population of Savar Upazila was 1,387,426, with males comprising 54.20% and females 45.80% of the 
total population [80]. Figure 1 provides a visual representation of the study area, Savar Upazila. 

The Savar Upazila hosts over 200 brick kilns, with approximately 30 to 35 located in Amin Bazar 
and 10 to 15 in the Genda area, as reported by local sources. The assessment of the socio-economic 
impact of brickfields on individuals considered their occupation, income, health, and housing 
conditions. Figure 2 illustrates the socio-economic status of the study area, with the primary sources 
of income being agriculture and agricultural labor, followed by commercial activities.  
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Figure 1. Location of the study area (Savar Upazila)(Source: Google Map). 

2.2. Data collection 

A comprehensive research endeavor was undertaken, encompassing field investigations and a 
questionnaire survey, with the objective of substantiating existing evidence and acquiring empirical 
data concerning the environmental and health impacts associated with brick fields within the Savar 
Upazila region of Dhaka. The questionnaire survey, designed to gauge the perceptions and 
experiences of individuals closely linked to brick field operations, was administered to a total of 560 
respondents, who could be categorized into two distinct groups: Category-1 comprised 160 workers 
directly engaged in brick field activities. At the same time, Category-2 included 400 individuals 
residing in the vicinity of brickfields. The study's findings revealed that both groups, Category-1 
workers and Category-2 residents, experienced adverse consequences arising from the operations of 
brickfields, indicating the significant and detrimental effects of this industry on the affected 
population. 

3. Results and Discussions 

3.1. Socio-economic status of Savar upazila 

The predominant economic activities in the region primarily revolve around agriculture and 
agricultural labour, with a substantial portion (24 and 13%, respectively) of the population engaged 
in these pursuits. This is closely followed by employment in the service sector, which constitutes a 
significant source of livelihood for a noteworthy proportion of the population. The service holders 
consist of 21% of the population. Notably, commerce plays a vital role in the economic landscape of 
Savar Upazila, sustaining the livelihoods of approximately 17% of its residents. A minimal fraction, 
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specifically 1% of the population, was identified as individuals who possess direct ownership or 
involvement with industrial activities within the surveyed area. A graphical representation of the 
socio-economic status within the study area can be observed in Figure 2.  

 
Figure 2. Socio-economic status of Savar upazila. 

3.2. Income level of respondents 

Category-1 participants were predominantly involved in various aspects of the brick 
manufacturing process, encompassing molding, burning, and transportation, rendering them more 
susceptible to health-related risks. Their primary motivation for engaging in these activities was 
economic, frequently without giving the potential negative effects due consideration. In contrast, 
Category-2 respondents pursued various careers, including farming, aquaculture, and household 
duties, but their proximity to the brickfields continued to have a negative impact. Examining 
respondents engaged in brickfield work revealed that they garnered economic benefits from their 
employment. A significant portion of this group, 47%, fell within a medium-income range, earning 
between 8000 and 12,000 (Bangladeshi Taka) BDT, although this wage level was considered 
insufficient for maintaining a standard of living. Nevertheless, they regarded brickfield employment 
as an opportunity to improve their quality of life, as it presented the availability of locally-based 
permanent job prospects that were previously scarce. For 37% of the respondents involved in other 
occupations, their income levels were within the lower range, averaging 5000–8000 BDT. 

3.3. Effect on agricultural production 

Approximately 26% of the respondents expressed the view that brickfields had no discernible 
impact on agricultural production. Conversely, a substantial majority, accounting for 74% of 
respondents, attributed the reduction in agricultural productivity to the emission of black smoke 
from these brickfields. Over a period of a decade following the establishment of brick kilns near crop 
fields, the production of crops experienced a significant decline, amounting to approximately 78%. 
Furthermore, a notable portion of agricultural land was rendered unsuitable for crop cultivation, as 
observed during the field investigation. This was attributed to factors such as the excessive 
exploitation of topsoil, the depletion of water sources, the inadequate water retention capacity of 
soils, reduced crop stability, and diminished crop yields [81,82]. In addition to these detrimental 
effects, emissions originating from brickfields were found to have adverse consequences on coconut 
trees, mango trees, and mustard seed crops. Moreover, contemporary agricultural practices involve 
the application of high doses of chemical fertilizers, raising concerns about the potential for ecological 
imbalances to arise from their utilization. 
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3.4. Air pollution of brickfields 

The emissions produced by brickfields have a discernible impact on the atmospheric 
composition, primarily by elevating the concentration of carbon dioxide in the air at the expense of 
oxygen. This alteration in air quality becomes manifest through observable air pollution 
characterized by emissions and dust particles discharged from the brickfields. The consequences of 
such pollution are notably detrimental to the respiratory health of individuals residing in these areas, 
leading to a higher incidence of respiratory diseases attributed to acute air pollution. In accordance 
with the International Ambient Air Quality Standards (IAAQS), the research findings indicated 
substantial disparities in air quality between operational and non-operational phases of brick kilns. 
The average concentrations of sulfur oxides (SOx) during non-operational phases were 
approximately 6 to 9 times lower than during operational phases, with a similar pattern observed in 
nitrogen oxides (NOx) concentrations, which were 4 to 6 times lower during non-operational phases. 

3.5. Health effects of brickfields 

The emissions of black smoke from brick kilns have resulted in a significant health burden for 
the affected population, leading to the emergence of various diseases. Health assessments conducted 
among individuals residing in close proximity to brick kilns demonstrated notable disparities in 
hygiene conditions between those directly exposed to the emissions (the exposed group) and those 
not directly exposed (the non-exposed group). This divergence in conditions can be attributed to the 
distinct chemical composition and optical properties of the black smoke, which contribute to its 
unique impact on visibility and climate, setting it apart from other particulate matter. These factors 
collectively account for the release of toxic gases into the environment. The study findings indicate 
that among Category-1 respondents, 64% reported suffering from severe health problems, 27% 
experienced minor health issues, and 9% reported no health problems. In Category-2, respondents 
predominantly presented with respiratory diseases (36%), followed by eye irritation (34%) and skin 
conditions (12%). Notably, 18% of Category-2 respondents remained unaffected by any of these 
health issues, as summarized in Table 1. 

Table 1. Types of disease found in category-2 respondents. 

Types of Diseases Percentages of Affected Respondents (%) 

Skin disease 12 
Eye irritation  14 
Respiratory problems 13 
Skin disease and Eye irritation 15 
Skin disease and respiratory diseases 14 
Eye Irritation and respiratory diseases 14 
No problem 18 
Total 100 

3.6. Effect on aquaculture 

A significant majority, approximately 59% of the respondents, asserted that brickfields exert a 
substantial impact on fish production and the growth of aquatic plants. The remaining respondents 
indicated only minor effects on aquaculture. Notably, respondents who owned ponds in close 
proximity to brickfields reported a notable decline in fish production, amounting to approximately 
80-85% following the establishment of brickfields in the vicinity. The detrimental effects on 
aquaculture can be attributed to the multifaceted consequences of brickfields, including waterlogging 
and water pollution, which in turn contribute to a variety of diseases among aquatic life, directly or 
indirectly implicating brickfields in these ecological disruptions.  
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3.7. Effect on vegetation  

A majority of respondents, constituting 83% of the sample, expressed a shared concern regarding 
the ongoing decline in agricultural production, attributing this trend to the significant adverse effects 
of brickfields on vegetation. These effects encompassed diminished production, stunted growth, and 
the emergence of various plant diseases, collectively contributing to a challenging agricultural 
environment. In contrast, a smaller segment of respondents, comprising 10%, ascribed only minor 
effects to brickfields, while an additional 7% professed a lack of awareness regarding any detrimental 
consequences on vegetation. Notably, a distinct group of respondents, specifically the 43% who 
owned brickfields, were less inclined to acknowledge the adverse impacts on vegetation reported by 
the farmers. However, a noteworthy subset within this category, encompassing 28% of brickfield 
owners, conceded to experiencing substantial effects, particularly in terms of impaired flowering and 
fruiting of trees. These varying perspectives underline the complex and multifaceted interactions 
between brickfield operations and agricultural outcomes. 

3.8. Effect on soil fertility 

A substantial portion of the respondents, accounting for approximately 440 individuals, 
expressed a consensus regarding the profound impact of brickfields on both soil fertility and 
agricultural production. Those who owned agricultural lands in proximity to brickfields reported 
adverse effects stemming from the dispersal of black smoke and ash over their crops. In contrast, 15% 
of respondents cited minor impacts, and 7% asserted that they perceived no discernible influence on 
soil fertility. Corroborating these observations, the Upazila Agricultural Office reported a notable 
reduction in crop production, estimated at around 75-80%, in areas adjacent to brickfields over recent 
years. This decline is attributed to the incineration of the soil, which results in a decrease in soil pH, 
an increase in sand content, and a reduction in clay content [83–85]. These alterations exert profound 
and multifaceted effects on the physical, biological, and chemical properties of the soil, ultimately 
leading to a pronounced decrease in soil fertility and overall agricultural productivity. The interplay 
of these factors underscores the intricate relationship between brickfield operations and soil quality. 

4. Conclusion 

In light of the comprehensive investigation conducted in this study, it becomes evident that a 
significant proportion of brickfields within the study area are closely situated to agricultural lands 
and residential areas, contributing to substantial losses in agricultural production and impeding fish 
cultivation. Moreover, these brickfields have emerged as a primary driver of topsoil degradation and 
pervasive environmental pollution throughout the study area. The repercussions of these 
environmental factors extend to the community's health, manifesting as a spectrum of issues 
including skin diseases, eye irritation, respiratory ailments, gastrointestinal complications, injuries, 
reproductive health challenges, and mental health concerns. 

Of particular note, gastrointestinal health problems have surfaced as a pronounced concern 
among brick kiln workers due to the lack of access to sufficient and clean water supplies within their 
working environment. Additionally, the mental well-being of brick kiln workers is another pressing 
issue, given the low remuneration and the demanding nature of their work in exceedingly polluted 
conditions. These findings collectively underscore the multifaceted challenges associated with 
brickfield operations, emphasizing the imperative need for comprehensive and sustainable solutions 
to mitigate their adverse impacts on both the environment and public health. 
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