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1. Introduction

Environmental pollution is a pressing global concern that demands immediate attention. The
degradation of air, water, and land due to the release of pollutants has far-reaching consequences.
Identifying and prioritizing the factors driving environmental pollution is crucial for devising
effective solutions. This paper aims to contribute to the existing body of knowledge by ranking the
factors affecting environmental pollution. By gaining insights into the relative significance of these

factors, targeted efforts can be made to mitigate pollution and promote sustainable development
[1].

Environmental pollution has adverse effects on ecosystems, human health, and overall well-being.

Identifying the key factors influencing pollution levels is essential for devising sustainable
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solutions and implementing effective policies. This study aims to identify and rank the factors
affecting environmental pollution, considering various industries, human activities, and natural

processes (Figure 1) [2].

Figure 1: Factors affecting environmental pollution.

This research is arranged into four sections. Section 2 defines the literature review and recent
studies in area of factors affecting environmental pollution and tries to show the gap in research.
Section 3 proposes the results of this research. It is presented the insights and practical outlook for

managers and conclusion in section 4.

2. Literature review

The recent work about Ranking of factors affecting environmental pollution are classified and try
to determine research gaps. Although the researchers cover gap research and suggest contributions
to this issue, when new concepts come, they can apply and combine with this study that is not
defined previously.

The literature review examines a wide range of studies and research articles focused on identifying
and discussing the factors influencing environmental pollution. The review explores various

pollution sources, such as industrial emissions, transportation, agricultural practices, and waste
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management. Additionally, it delves into the impacts of pollutants on ecosystems, human health,
and climate change. The review also highlights the role of policy interventions, technological
advancements, and public awareness in mitigating pollution. The synthesis of existing research

provides a comprehensive understanding of the factors contributing to environmental pollution
[3].
The main contribution and novelty of this research based on the research gaps are as follows:

e Ranking of factors affecting environmental pollution.

The literature review presents an overview of research findings related to the factors influencing
environmental pollution. It synthesizes studies across different disciplines, including atmospheric
science, water quality management, waste management, and industrial ecology. Key factors

identified include:

1. Industrial Emissions: Industrial activities, such as manufacturing processes and energy
production, contribute significantly to environmental pollution. Emissions of greenhouse
gases, particulate matter, and toxic chemicals from industries exacerbate air, water, and

soil pollution.

2. Transportation: Rapid urbanization and increasing vehicular emissions have led to
deteriorating air quality in many cities. The combustion of fossil fuels in automobiles
releases pollutants such as carbon monoxide (CO), nitrogen oxides (NOx), and volatile

organic compounds (VOCs).

3. Agriculture: Agricultural practices, including pesticide use, fertilizer runoff, and livestock
emissions, have substantial environmental consequences. Soil degradation, water
contamination, and greenhouse gas emissions from agricultural activities contribute to
pollution [4-6].

4. Waste Management: Improper waste disposal, including landfilling, incineration, and
lack of recycling infrastructure, leads to environmental pollution. Hazardous substances
from poorly managed landfills can infiltrate soil and groundwater, adversely affecting

ecosystems and human health.
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5. Urbanization and Population Growth: The rapid increase in urbanization and population
density puts immense pressure on infrastructure and resources. Inadequate waste
management and increased energy consumption lead to higher pollution levels in urban
areas [5-8].

3. Results and discussion

To determine the ranking of factors affecting environmental pollution, a quantitative analysis was
conducted. Data from diverse sources, including environmental agencies, research studies, and
governmental reports, were analyzed using statistical methods [5-9]. Factors such as greenhouse
gas emissions, air pollution from industrial sources, water contamination, deforestation, and
improper waste management were evaluated. The analysis involved weighting each factor based
on its significance and impact. The results, presented in tabular and graphical forms, provide a

clear ranking of the factors influencing environmental pollution (Figure 2) [5-10].
Factors Affecting Environmental Pollution:

Industrial Emissions: Industries release various pollutants into the environment, including
greenhouse gases, particulate matter, and toxic chemicals, contributing to air pollution and climate
change.

Vehicle Emissions: The burning of fossil fuels by vehicles releases pollutants, such as carbon

monoxide, nitrogen oxides, and particulate matter, leading to air pollution and respiratory issues.

Waste Disposal: Improper waste disposal, including landfilling and inadequate treatment of
hazardous waste, can contaminate soil, water, and air, posing risks to ecosystems and human
health.

Deforestation: Clearing of forests for agriculture, urbanization, and logging disrupts ecosystems,

reduces carbon sequestration, and leads to habitat loss, soil erosion, and climate change.

Pesticides and Chemicals: The use of pesticides, herbicides, and other chemicals in agriculture,
industry, and households can contaminate water sources, harm biodiversity, and have detrimental

effects on human health.



Chang Li International Journal of Industrial
Engineering and Operational Research

Mining Activities: Mining for minerals and resources often involves excavation, chemical
processes, and waste disposal, leading to habitat destruction, soil erosion, water pollution, and
ecosystem disruption.

Air Pollution: Besides industrial and vehicle emissions, sources of air pollution include fossil fuel
combustion, agricultural practices, and burning of biomass, contributing to climate change,
respiratory issues, and ozone depletion.

Water Pollution: Pollution of water bodies can occur due to industrial discharges, improper sewage
treatment, agricultural runoff, and oil spills, harming aquatic life, contaminating drinking water

sources, and affecting ecosystems.

Climate Change: The release of greenhouse gases, primarily from burning fossil fuels and
deforestation, leads to global warming, sea-level rise, altered weather patterns, and impacts on

ecosystems and human societies.

Overpopulation and Urbanization: Growing populations and rapid urbanization put pressure on
natural resources, increase waste generation, and intensify pollution in areas with inadequate

infrastructure and waste management systems [10-15].

Vehicle Emissions Industrial Emissions

. Overpopulation and
Waste Disposal Urbanization

Environmental

Climate Change
pollution

Deforestation

Pesticides and Water Pollution
Chemicals

Mining Activities Air Pollution

Figure 2: Ranking of factors affecting environmental pollution.
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It's crucial to address these factors through sustainable practices, regulations, and public awareness

to mitigate environmental pollution and protect the planet's health [15-16].

The matrix of decision making for ranking of factors affecting environmental pollution that is

determined by experts is as follow (Table 1):

Table 1: Matrix of factors affecting environmental pollution

Factors affecting
environmental
pollution

Expertl
Expert2
Expert3
Expert4
Expert5
Expert6
Expert7
Expert8
Expert9

Min
Max

Expert10
Score

Industrial Emissions | 13% 9% 15% % 4% 14% 5% 1% 14% 6% 8.7% | 1% | 15%

Vehicle Emissions 4% 11% 4% 2% 16% 9% 15% % 9% 1% 8.0% | 1% | 16%

Waste Disposal 13% | 9% 8% | 18% | 14% | 3% | 16% | 15% | 10% | 10% | 11.4% | 3% | 18%
Deforestation 16% | 16% | 12% | 16% | 9% | 12% | 12% | 10% | 7% 3% | 11.2% | 3% | 16%
Pesticides and

) 2% | 12% | 9% | 18% | 2% 5% 1% 16% | 16% | 19% | 11.1% | 1% | 19%
Chemicals

Mining Activities 10% | 15% | 12% | 6% 8% 9% 9% | 15% | 8% | 17% | 10.9% | 6% | 17%

Air Pollution 0% 7% 9% 4% 10% | 13% 9% 17% 2% 10% | 81% | 0% | 17%
Water Pollution 14% 9% 13% | 15% | 14% | 14% | 13% 2% 8% 14% | 11.7% | 2% | 15%
Climate Change 3% | 10% | 5% | 10% | 16% | 6% | 11% | 1% | 12% | 1% | 75% | 1% | 16%

Overpopulation and
Urbanization

Summation 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%

15% 3% 14% 4% % 14% 9% 15% 13% 18% | 11.3% | 3% | 18%

This table represents different factors that contribute to environmental pollution, along with their

respective scores, minimum values, and maximum values. The factors are as follows:

1. Industrial Emissions: This factor accounts for 8.7% of environmental pollution, with a

minimum value of 1% and a maximum value of 15%.

2. Vehicle Emissions: Vehicle emissions contribute 8.0% to environmental pollution, ranging

from 1% to 16% in intensity.

3. Waste Disposal: Waste disposal activities contribute 11.4% to environmental pollution,

with a minimum value of 3% and a maximum value of 18%.

4. Deforestation: Deforestation is responsible for 11.2% of environmental pollution, ranging
from 3% to 16%.
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Pesticides and Chemicals: The use of pesticides and chemicals contributes 11.1% to

environmental pollution, with a minimum value of 1% and a maximum value of 19%.

Mining Activities: Mining activities account for 10.9% of environmental pollution, ranging
from 6% to 17%.

Air Pollution: Air pollution contributes 8.1% to the overall environmental pollution, with

a range from 0% to 17%.

Water Pollution: Water pollution is responsible for 11.7% of environmental pollution, with

a minimum value of 2% and a maximum value of 15%.

Climate Change: Climate change contributes 7.5% to environmental pollution, ranging
from 1% to 16%.

Overpopulation and Urbanization: Overpopulation and urbanization activities account for

11.3% of environmental pollution, with a range from 3% to 18%.

These values represent the relative significance of each factor in contributing to environmental

pollution (Figure 3, 4).

Significant

Ranking of factors affecting environmental

pollution
20.0%
18.0%
u Water Pollution
16.0%
14.0% = Waste Disposal
.U70

12.0% 11'70/‘11-4‘Vd1-3°/¢11.2%11.10/110,9% = Overpopulation and Urbanization

Deforestation

1:230 8.7% 8.1% 8.0% 75% | Pesticides and Chemicals
V70 ® Mining Activities
6.0% ® Industrial Emissions
4.0% m Air Pollution
2.0% m Vehicle Emissions
0.0% m Climate Change
Score
Factors

Figure 3: Results of factors affecting environmental pollution.
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Figure 4: Analysis of factors affecting environmental pollution.

4. Conclusion

Based on the analysis and ranking of factors affecting environmental pollution, several key
findings emerge. The research highlights the significant role of industrial emissions and
transportation in contributing to air pollution. Deforestation and improper waste management also
feature prominently, leading to land and water pollution. The study emphasizes the importance of
adopting sustainable practices, implementing stringent regulations, and promoting green
technologies to mitigate pollution. By prioritizing these factors and implementing targeted
interventions, it is possible to minimize environmental pollution and foster a healthier and more
sustainable future [16-20].

In conclusion, this paper has explored and ranked the factors affecting environmental pollution
based on an analysis of existing literature and scientific studies. The following factors emerged as

significant contributors to pollution:

1. Industrial Emissions: Industrial activities, including manufacturing processes and energy

production, have a substantial impact on environmental pollution. Emissions of greenhouse
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gases, particulate matter, and toxic chemicals from industries significantly degrade air,

water, and soil quality.

2. Vehicle Emissions: The rapid increase in transportation, particularly in urban areas, has led
to a rise in vehicle emissions. Combustion of fossil fuels in automobiles releases pollutants
such as carbon monoxide, nitrogen oxides, and volatile organic compounds, contributing

to air pollution.

3. Waste Disposal: Improper waste disposal practices, including landfilling and inadequate
recycling infrastructure, result in environmental pollution. Poorly managed landfills can
release hazardous substances into soil and water, leading to contamination and degradation

of ecosystems.

4. Deforestation: Rapid deforestation leads to the loss of crucial carbon sinks, disruption of
ecosystems, and increased soil erosion. Deforested areas often experience higher pollution

levels due to the reduction in natural vegetation that helps mitigate pollution.

5. Pesticides and Chemicals: The use of pesticides and chemicals in agricultural practices
contributes to environmental pollution. Runoff from agricultural fields can contaminate

water bodies, affecting aquatic life and human health.

6. Mining Activities: Mining operations can result in significant environmental pollution
through soil erosion, water contamination, and release of harmful substances into the
atmosphere. Improper waste disposal from mining activities can have long-lasting

detrimental effects on ecosystems.

7. Air Pollution: Various sources, including industrial emissions, vehicle emissions, and
burning of fossil fuels, contribute to air pollution. Poor air quality adversely affects human
health and ecosystems, leading to respiratory problems and the degradation of natural
habitats.

8. Water Pollution: Industrial discharge, agricultural runoff, sewage, and improper waste
disposal contribute to water pollution. Contaminated water adversely impacts aquatic
ecosystems, threatens biodiversity, and poses risks to human health when used for

consumption or recreation.
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9. Climate Change: The accumulation of greenhouse gases in the atmosphere, primarily from
burning fossil fuels, leads to climate change. The warming of the planet affects weather

patterns, sea levels, and ecosystems, amplifying environmental pollution.

10. Overpopulation and Urbanization: The increasing global population and rapid urbanization
exert immense pressure on resources, infrastructure, and ecosystems. Overpopulation and
urbanization contribute to pollution through increased energy consumption, waste

generation, and habitat destruction.

Understanding the ranking of these factors is imperative for designing effective strategies to reduce
and mitigate environmental pollution. Policymakers, environmental agencies, industries, and
individuals must prioritize efforts to address these factors and promote sustainable practices.
Collaborative actions, such as implementing stricter emission regulations, promoting cleaner
technologies, embracing sustainable waste management systems, supporting reforestation
initiatives, and adopting eco-friendly practices, are necessary to combat the persistent issue of

environmental pollution.

By considering the ranking and interconnections among these factors, stakeholders can work

collectively to achieve a cleaner and healthier environment for present and future generations.
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