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Abstract: The rapid development of Bangladesh's economy and excessive has caused environmental problems, threatening 

residents' health and the ecological environment's safety. In this process, in addition to the increase in environmental pollution 

caused by local economic growth and spatial spillover factors cannot be ignored. Due to the spatial spillover of environmental 

pollution and the increasingly close inter-regional connections, environmental quality is not only affected by the economic 

development of the region but also by neighboring regions. Environmental governance cannot rely solely on a single local 

government but is also affected by the policies of surrounding areas. Are there spatial spillover effects of socioeconomic factors 

affecting environmental quality? How is the space overflow size? Ignoring these problems will not only bring difficulties to local 

government pollution control but also directly affect the realization of Bangladesh's energy conservation and emission reduction 

goals. This paper studies the concept of the economic growth, and environmental quality from the perspective of spatial effect to 

provide a good reference for the environmental bureau more effective environmental policies. 

 

Index Terms – environmental development, economic growth, environmental quality and spatial effect. 

1.0. INTRODUCTION 

Based on domestic and foreign research, from the perspective of spatial effect, a theoretical framework for the study of the 

relationship between economic growth and environmental quality are constructed, and analyzed. Using the exploratory spatial data 

analysis method to measure the spatial correlation of Bangladesh's economic growth and environmental quality indicators, and use 

the spatial measurement method to empirically study the impact of economic growth and   on environmental quality. The influence 

of the three factors was examined from the perspective of feedback. On this basis, the economic growth and environmental quality 

are comprehensively evaluated from the perspective of systems science, and the spatial-temporal coupling evolution characteristics 

of the three and the spatial spillover effect of innovation-driven coupling and coordinated development are investigated, thereby 

providing suggestions for regional environmental governance and coordinated development policy recommendations. First, the 

theoretical research on the relationship between economic growth and environmental quality from the spatial effect perspective is 

carried out using logical reasoning. The thesis starts from the analysis of the classical theoretical basis and the construction of the 

influence mechanism. Concepts such as space and space effects are defined and based on the environmental Kuznets curve theory, 

space economics theory, economic growth theory, and system science theory, and it profoundly analyzes economic growth and   

from the perspective of local and spatial effects through scale, structure and technological effects on environmental quality. It 

constructs a theoretical analysis framework for the interaction of economic growth, and environmental quality, laying a theoretical 

foundation for studying the full text. 

The spatial spillover effect of high-tech industries helps to improve environmental quality. It expands the research on 

environmental quality impacts and lays the foundation for subsequent research based on economic structure effects and spatial 

effects. 

2.0. RESEARCH BACKGROUND 

Worldwide, environmental pollution poses a serious threat to the ecological environment in the economic development of various 

countries. Bangladesh also faces the problem of deteriorating environmental quality. Bangladesh's economic growth has achieved 

remarkable results, with significant achievements in economic development, and the demand for resources for residents' living and 

production has multiplied. During this process, the resources, environment, and social systems have developed rapidly problem such 

as energy shortage and severe environmental pollution have gradually emerged, and the contradiction between economic 

development and resources and the environment has become increasingly prominent. Water, air and soil pollution have become 

serious threats to the production and life of residents. The haze weather phenomenon frequently occurs in some areas, and the 
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phenomenon of water and soil pollution is becoming more serious. Environmental pollution discharges have chronic effects on human 

health, agricultural crop yields, forestry, fish, and building materials. For example, air pollution induces respiratory diseases, and 

water and soil pollution endanger food safety and human health. The issue of global warming caused by the greenhouse effect caused 
by carbon emissions has also received widespread attention from society. 

The temporal and spatial background of these problems lies in the rapid unbalanced development of Bangladesh's economy and 

excessive energy consumption. The extensive economic development mode of high energy consumption, high emission, and high 

pollution in the past has brought a series of environmental problems. Bangladesh's economy has entered a new normal, and it is 

necessary to shift from high-speed growth to high-quality development. In the context of promoting the implementation of supply-

side structural reforms, Bangladesh has maintained sound economic growth in recent years, which also provides an opportunity to 

achieve high-quality economic development, energy conservation, and emission reduction through economic structure and energy 

structure adjustment. The 2030 Agenda for Sustainable Development was adopted at the 2015 United Nations Development Summit. 

The Paris Agreement, adopted at the 21st UN Climate Change Conference in 2015, reached a political consensus on the issue of rising 

global temperatures by the end of the 21st century. Bangladesh's 13th Five-Year Plan also proposes to control carbon emissions. 

Against this background at home and abroad, to achieve high-quality economic development and fulfill international commitments, 

implementing energy conservation and emission reduction strategies and developing a low-carbon economy has become the only 

way for Bangladesh's sustainable development. Poor environmental quality and excessive   are significant problems facing 

Bangladesh's economic development. The contradiction between economic prosperity, environmental and ecological threats, and 

unbalanced regional development have attracted widespread attention from the public and academia. 

Economic growth and   not only affect the region's environmental quality but also significantly impact the environmental quality 

of neighboring regions through spatial spillover effects. Therefore, the spatial spillover of economic growth, and environmental 

pollution is not only a practical problem that urgently needs to be solved in formulating energy conservation and emission reduction 

policies and environmental governance by governments at all levels but is also a hot topic of academic attention. Due to the lack of 

empirical research tools, traditional economic research ignores the study of the spatial dimension. Based on traditional econometrics, 

spatial econometrics introduces the spatial dimension, which is helpful for the study of the relationship between economic growth, 

and environmental quality from the perspective of spatial effects. 

3.0. RESEARCH PURPOSE AND SIGNIFICANCE 

RESEARCH PURPOSE 

The main objective of this paper is to explore the spatial relationship between regional economic growth and environmental 

quality and the interrelationship between economic development and environmental quality from the perspective of spatial effects. 

1. Analyze the interaction process and internal mechanism of economic growth and environmental quality, establish a 

theoretical analysis framework, and study the relationship between economic growth and environmental quality from 

the perspective of spatial impact. Based on research results at home and abroad, comprehensively apply the theory of 

environmental Kuznett curve, economic growth theory, systems science and other theories to systematically explain the 

internal process of the interaction between economic growth and environmental quality, and develop theories that 
consider the spatial impact analysis framework. 

2. According to the theoretical analysis model of the effect of economic growth on environmental quality, from the 

perspective of spatial effect, the effect of economic growth on environmental quality is investigated through total effect, 

direct effect and indirect effect. The spatial correlation between economic growth and environmental quality in 

Bangladesh is investigated through exploratory spatial data methods, and then a spatial panel data model is developed 
to empirically examine the spatial effects of economic growth and environmental quality. 

3. According to the interaction between economic growth and environmental quality, the correlation between economic 

growth and environmental quality is examined from the perspective of spatial effects. From the perspective of spatial 

effects, the spatial and temporal evolution characteristics of integrated development of economic growth and 

environmental quality driven by technological innovation, and the spatial spillover effects of integrated economic-
energy-environmental development are studied. 

This paper aims to explore the spatial correlation and spatial spillover effects of Bangladesh's economic growth and environmental 

quality through research to provide a decision-making basis for the government's regional economic development planning, energy 
planning strategy, and environmental governance policy formulation. 

 

RELATED CONCEPTS 

SPACE 

Traditional economics studies three significant issues: "for whom production", "what to produce," and "how to produce". Spatial 

economics introduces a spatial dimension to examine the question of "where to produce". Economic and social activities need to be 

completed in spatial units, and economic relations also need to examine spatial locations. Therefore, the spatial dimension becomes 

a vital research object. The definition of the concept of space is the precondition and foundation for the analysis of social and 
economic activities from the perspective of space effects. 

At present, scholars have defined the concept of space from the perspectives of physics, geography, philosophy, economics, and 

other disciplines. Geography defines space as the relationship between the set of solar markers on the Earth's surface that defines a 

space. The form of matter, the structural process, and the distribution and pattern of functional relationships are all forms of existence 

in space. Spatial economics believes that the spatial dimension causes the transportation cost of social and economic activit ies. 

Through the entry point of transportation cost, the spatial dimension is incorporated into the general equilibrium theory research 

framework. The basic unit of analysis of Wu Jigui is the area, that is, the surface element. When dividing regions, Bangladesh's 
provincial administrative regions are used to define them, which is also the most common research method. 
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4.0. SPATIAL SPILLOVER AND SPATIAL EFFECT 

Spatial spillover is an essential concept in spatial economics. Scholars have carried out a lot of research on spatial spillover in the 

field of environmental economics from the perspective of theoretical research and empirical research. In economic theory, spillovers 

arise from externalities. For example, Samuelson (2007) believes that the influence of a rational person's behavior on the welfare of 

others, this externality is a spillover. This externality of economic activity is not captured in market transactions, so spillover is an 
additional benefit not included in market transactions. And spillovers can lead to reduced economic efficiency. 

Some scholars believe that economic spillover is manifested as the diffusion of social and economic activities and the results of 

actions at the spatial level and is the interaction between spatial unit variables. Many types of research revolve around knowledge 

spillovers and technology spillovers. Wu Jigui (2016) believes that spatial spillover is not limited to knowledge spillover, and spillover 

refers to the extra income or welfare loss that an individual's economic behavior produces for others. The resulting externalities may 
be positive or negative, described as external economics and diseconomies. 

At a practical level, there are often significant spatial correlations between economic activities in different spatial units. The 

spatial effect is a factor that cannot be ignored in the research on the impact of economic growth and   on environmental quality. 

Scholars have also begun to investigate the impact of economic growth and   on environmental quality from the perspective of spatial 

effect. The spatial econometrics research method developed by Anselin considers spatial effects, including spatial heterogeneity and 

spatial correlation, and has contributed significantly to fields such as energy economics and environmental economics. Spatial 

heterogeneity refers to the irregularity in the spatial distribution of spatial data. 

 

 
Figure 1: The impact path of economic growth on environment quality with spatial effects 

 

The investigation of spatial spillover effects needs to be based on the interaction of economic activities between regions. Specific 

to the interrelationship of variables in regions, spatial effects examine the interaction of variables between spatial units, including 

spatial autocorrelation and spatial spillover effects. Adopting the definition of Wu Jigui (2016), he believes that spatial spillover 

refers to the external impact of social and economic activities that cross borders and their scopes based on a specific relationship, 

such as geographic relationships, economic relationships, and other relationships. 

 

ENVIRONMENTAL QUALITY 

Environmental quality is the suitability of the overall environment or elements to human life, production, and social development. 

Environmental quality includes natural environment quality and social environment quality. Environmental quality is divided into 

broad and narrow environmental quality. In a broad sense, environmental quality refers to the overall suitability of natural or 

artificially transformed natural factors such as air, water, land, forest, and organisms for human life, production, and social 

development. In a narrow sense, environmental quality mainly refers to the discharge of air pollution, soil and water pollution, solid 

waste pollution, etc., that cause pressure or damage to the environment. Environmental quality can be described qualitatively or 

quantitatively. Quantitative description can use environmental pollution indicators to measure environmental quality. This paper 

adopts the concept of environmental quality in a narrow sense. The environmental quality involved refers to the quality of the 

natural environment, and the degree of environmental pollution or damage is used to reflect the quality of the environment. 

Environmental pollution is a phenomenon in which the substances added to the environmental system by human activities exceed 

the carrying capacity of the environmental system, the state and typical indicators of the environmental system change, the 

environmental quality declines, and the average production and living conditions of residents and the ecosystem are destroyed. In 

a narrow sense, pollution refers to environmental additives that harm human production and life in the short term. Although carbon 

dioxide is not a pollutant that causes direct damage, considering its essential role in global climate change, it has caused massive 

environmental pressure. As a final product sector, carbon dioxide emissions are also consumed by the environment, resulting in the 

deterioration of environmental quality. In the traditional sense, pollutant emissions that harm production and life in the short term, 
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and emissions that bring long-term negative externalities, such as carbon emissions that cause global warming, will both cause 

damage and pressure to the environment and deteriorate the environment quality. 

Water pollution is the artificial introduction of harmful substances into the water body, reducing the value of water resources and 

destroying the water ecological environment. These harmful substances include acids, alkalis, oxidants, copper, cadmium, mercury, 

arsenic, benzene, dichloroethane, ethylene glycol, and the like. Water pollution is watershed pollution. That is, it spreads with water 

flow. The area through which the water flows is geographically adjacent, such to the Dhaka Turag River Economic Belt. Water 

pollution has a spatial effect in this local area, but the spatial effect in the province is not apparent. Solid waste includes hazardous 

waste, industrial waste, domestic waste, construction waste, agricultural waste, etc. Solid waste belongs to local pollution, and the 

spatial effect of geographical distance is not apparent. Air pollution refers to the entry of substances produced by social and 

economic activities into the atmosphere, impacting human life and the ecological environment. Air pollution is a kind of global 

pollution that is highly mobile and easy to spread among regions, with apparent spatial effects. Compared with water pollution and 

solid pollutants, the fluidity and diffusivity of air pollutant emissions are more vital, the diffusion speed is faster, and the impact 

range is more comprehensive. Air pollution is also environmental pollution that needs to be urgently addressed in Bangladesh. 

Therefore, from the perspective of spatial effects, air pollution emissions are mainly selected as environmental quality indicators. 

 

Table 01: Variables descriptive statistical results 

Variable name Symbol Company Max Min Mean Std. 

CO2 emissions ce Ton/10000 persons 12.96 9.12 11.03 0.63 

SO2 emissions se Ton/10000 persons 6.47 2.73 5.03 0.66 

Economic growth pgdp Taka/person 160.72 115.5 138.11 8.56 

 

Industrial production and residents' life are the main sources of air pollutants, of which industrial production is essential. In 2014, 

the proportion of SO2 emissions from industrial production was as high as 88.0%, and the proportion of soot and dust emissions 

from industrial production was also as high as 80.7%, while the proportion of SO2 and soot emissions from residential life was 

relatively small. Air pollution is related to unfavorable meteorological factors and a large number of pollutants emitted by industrial 

production, motor vehicles, and coal combustion.   releases carbon monoxide, sulfur dioxide, and nitrogen oxides, which aggravate 

air pollution. Soot emissions are mainly from coal combustion, and dust emissions are mainly from industrial production. These 

two types of emissions constitute soot emissions. Industrial smoke and dust constitute the main source of primary fine particles and 

the main component of atmospheric smog. 

STUDIED ON TECHNOLOGICAL EFFECTS AND ENVIRONMENTAL QUALITY IN ECONOMIC GROWTH 

In the research on environmental effects from the perspective of technological progress, some scholars believe that technological 

progress is conducive to energy conservation and emission reduction. For example, Stokey (1998) believes that technological 

progress promotes the formation of the environmental Kuznets curve. Jaffe et al. (2000) believed that technological progress would 

help to change traditional production methods and achieve energy conservation and emission reduction. Bruvoll and Medin (2000) 

analyzed environmentally harmful emissions in the air. They found that economic growth promotes emissions per unit of production, 

while clean energy substitution and other technological advancements inhibit emissions growth. Among them, technological 

changes are the main reasons for reducing sulfur dioxide and lead emissions. In economic development, technological progress has 

become an essential factor affecting emission reduction. Ang (2009) found the inhibitory effect of technological progress on carbon 

dioxide emissions. (2015) found that technological progress can help curb, and technological progress is an essential factor in carbon 

dioxide emission reduction. Another research by some scholars believes that the current technological progress is applied chiefly 

to the production process and has not yet alleviated the contradiction between economic growth and environmental pollution. 

5.0. RESULTS AND DISCUSSION 

STUDIED ON ECONOMIC GROWTH AND ENVIRONMENTAL QUALITY FROM THE PERSPECTIVE OF SPATIAL EFFECTS 

This paper studies the relationship between economic growth and environmental quality from the perspective of spatial effects. 

Firstly, the process and internal mechanism of the interaction between economic growth, and environmental quality are theoretically 

analyzed; secondly, the time evolution and spatial distribution characteristics of economic growth and environmental indicators are 

analyzed; based on the rules, exploratory space technology is used to examine the spatial effects of the three indicators; a spatial 

econometric model is constructed to examine the impact of economic growth and   on regional environmental quality; a spatial 

simultaneous equation model is constructed to examine economic growth and energy under the feedback effect. Finally, based on 

theoretical and empirical results analysis, policy recommendations for regional environmental governance are put forward. 

The main research contents include: 

(1)  Theoretical research on the relationship between economic growth and environmental quality from the perspective of 

spatial effects. 

 Using the theory of environmental Kuznets curve, economic growth theory, system science theory, and space theory, 

based on logical analysis and mechanism analysis, systematically expounds on the impact path of   and economic growth 

on environmental quality and examines economic growth and energy from the perspective of spatial effect Interaction 

between consumption and environmental quality; systematically expound the mechanism of economy-energy-environment 

coupling, analyze the influence process and mechanism of external factors on the coordinated development of economy-

energy-environment coupling, and construct the relationship between economic growth, and environmental quality The 

theoretical analysis framework provides a theoretical basis for further research and provides theoretical basis and guidance 

for empirical testing and analysis.. 

(2) Research economic growth's temporal and spatial evolution characteristics and environmental quality indicators. Based on 

theoretical analysis, the changing trend and evolution law of economic growth and environmental quality indicators are 

analyzed, and the spatial correlation and spatial agglomeration characteristics of economic growth, energy intensity, energy 

structure, and environmental quality indicators are analyzed by experimental spatial techniques. Analyze the spatial 
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differences of the regional economy-energy-environment coupling coordination degree over time, and conduct a 

mathematical analysis of the spatial correlation and spatial accumulation of the regional economy-energy-environment 

coordination degree. 

(3)  Empirical research on the impact of economic growth on environmental quality from the perspective of spatial effects. 

Firstly, the spatial correlation and spatial accumulation of regional economic growth and environmental quality are 

analyzed using exploratory spatial techniques. Then, based on the theory of the mechanism of economic growth affecting 

environmental quality and the research hypotheses formed through specific impact mechanisms such as scale effect, 

structural effect, and technological effect, exploratory spatial data analysis tools are used to investigate the spatial 

correlation, and spatial-temporal distribution of economic growth and regional environmental indicators feature. 

According to the test results, considering the spillover of social and economic factors, construct a regional environmental 

spatial panel data model to examine the spatial spillover effect of economic growth on regional environmental quality.  

(4)  Empirical research on the impact on environmental quality from the perspective of spatial effects. Based on the mechanism 

theory that energy intensity, and energy structure affect regional environmental quality, research hypotheses are formed 

through specific impact mechanisms. The spatial correlation and spatiotemporal distribution characteristics of   and 

regional environmental indicators were analyzed using exploratory spatial techniques. According to the results of spatial 

exploratory testing, a spatial Dobin panel data model of environmental impact is constructed to investigate the spatial 

spillover effects of energy intensity, and energy structure on environmental emissions. 

Empirical research on the interactive effects of economic growth and environmental quality from the perspective of spatial effects. 

Research hypotheses are formed based on the process and theoretical research on the interaction between economic growth and 

environmental quality from the perspective of spatial effects. Reuse exploratory spatial techniques to analyze the spatial correlations 

of economic growth and regional environment. According to the results of spatial exploratory testing, using the output model 

considering energy and environmental constraints, construct a spatial simultaneous panel model that economic growth and affect 

environmental quality from the perspective of spatial effects and empirically test the interaction between economic growth and 

environmental quality. 
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