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ABSTRACT 
The escalating environmental crisis presents unprecedented challenges to global 
sustainability, encompassing multiple interconnected issues from urban development to 
climate change. This research examines four critical aspects of environmental degradation: 
urban growth and consumption patterns, waste generation and pollution, climate change 
and greenhouse gas emissions, and deforestation. Through analysis of current data and 
trends, this study demonstrates the complex relationships between human activities and 
environmental degradation. Results indicate that current consumption patterns, waste 
management practices, and greenhouse gas emissions are unsustainable, with significant 
implications for future environmental stability. This research provides a comprehensive 
framework for understanding these challenges and suggests potential pathways for 
addressing them. 
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INTRODUCTION 

The environmental crisis represents one of the most significant challenges facing 

humanity in the 21st century. Drawing from the comprehensive analysis presented in 

“Environmental Crisis: Fleeing from Chaos” (Lobo, 2021), this research examines how 

profound social, economic, philosophical, and political changes have led to unprecedented 

environmental degradation. The study explores modern society's evolving relationship with 

the environment and its resulting impacts on natural systems. 

The relationship between modern society and environmental issues underlies a 

remarkable dynamic in the historical context. Understanding this relationship is crucial for 

relating social and environmental policies and guaranteeing individual rights while ensuring 

environmental protection. 

 

MATERIALS AND METHODS 

This research builds upon the framework established in “Environmental Crisis: 

Fleeing from Chaos” (Lobo, 2021), utilizing data from multiple international 

sources, including: 

• World Bank Development Indicators 

• United Nations Department of Economic and Social Affairs 

• Environmental Protection Agency (EPA) reports 

• United Nations Environment Programme (UNEP) 

Data analysis focused on four key areas: 

1. Urban growth and consumption patterns 

2. Waste generation and pollution metrics 

3. Greenhouse gas emissions and climate change indicators 

4. Deforestation rates and impacts 

 

RESULTS AND DISCUSSION 

URBAN GROWTH AND CONSUMPTION PATTERNS 

The environmental issue encompasses a complex array of challenges regarding 

socio-environmental conditions in both urban and non-urban areas. Our analysis reveals 

that these conditions significantly impact multiple environmental systems, including climatic, 

hydrological, geomorphological, pedological, and biogeographic conditions across various 

temporal and spatial scales. 



  

   

Revista Científica Sistemática, São José dos Pinhais, v.15, n.2, Fev., 2025 

Revista Científica Sistemática 
ISSN: 2675-521 142 

The environmental degradation observed over time stems from profound social, 

economic, philosophical, and political changes affecting humanity globally. Our research 

indicates that society has introduced values and practices that conflict with the basic 

necessities for maintaining a healthy environment and ensuring a high quality of life for all 

members of society. This degradation has intensified, with particularly severe impacts on 

climate change. 

The relationship between modern society and environmental issues demonstrates a 

remarkable dynamic within the historical context. Our analysis shows that comprehending 

the social context is crucial when examining environmental issues, particularly in relating 

social and environmental policies that guarantee individual rights. 

 

Consumption Patterns and Resource Utilization 

When examining consumption patterns, our research reveals that a society's 

consumption pattern can be defined by both the quality and quantity of natural resource use 

for consumer goods production. This includes how effectively these patterns meet society's 

demands for food, housing, transportation, and leisure. The data demonstrates a striking 

disparity: 16 percent of the world population uses 86 percent of consumer goods, while 84 

percent of the world population survives on just 14 percent of available goods. 

 

Population Growth and Environmental Impact 

To understand the complexity of these consumption patterns, our analysis examines 

population growth trends. According to the United Nations Department of Economic and 

Social Affairs (2019) shown in Figure 1, population growth has evolved dramatically over 

the last fifty years. In 1950, the world population was around 2,536,430,000; in 2020, it 

reached approximately 7,794,799,000; and in 2025, it is projected to exceed 8,000,000,000 

people. This analysis presents an estimated world population in year of 2050 of around 

9,735,000,000 people. By 2100, the world's population is expected to exceed 

10,875,300,000 people. 
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Figure 1. World Population Prospects 1950-2100. 

 
Source: United Nations Department of Economic and Social Affairs Population Division (DESA Population 
Division). 2019. “World Population Prospects 2019.” New York. Adapted by author. 

 

We can see now that the planet is literally exploding. If consumerism continues to 

grow alongside population without regard for planetary boundaries, we will face collapse. 

Our research indicates that new technologies and economic models are essential for future 

viability. 

 

International Response and Future Challenges 

The research documents how growing and disorderly urbanization and its 

consequences for natural communities have consistently appeared on agendas of 

international environmental meetings. These include the Club of Rome, the Stockholm 

Conference (1972), the Brundtland Commission (1983), Rio 92 in Rio de Janeiro, Brazil 

(1992), Rio+10 in Johannesburg, South Africa (2002), Rio+20 in Rio de Janeiro, Brazil 

(2012), the UN Climate Summit in New York, United States (2014), the Paris Agreement, 

adopted by 196 Parties at the UN Climate Change Conference (COP21) in Paris (2015), 

and the UN Climate Conference (COP29) in Baku, Azerbaijan (2024), among others. 

Despite these international efforts, our findings show that cities continue to grow 

worldwide, consuming resources and contributing to significant environmental degradation, 

particularly regarding water resources. The research emphasizes that education and 

awareness of present and future generations hold indisputable value in changing attitudes 

and creating solutions to problems caused by current lifestyle patterns. 
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Implications for Sustainable Development 

Our analysis concludes that achieving sustainable development requires reconciling 

economic growth with ecological realities. The research indicates that current urban 

development and consumption patterns are unsustainable, necessitating fundamental 

changes in how we approach development, resource utilization, and environmental 

protection. 

 

WASTE GENERATION AND POLLUTION METRICS 

Global Waste Generation Patterns and Regional Analysis 

Our research presents a comprehensive analysis of global waste generation 

patterns, demonstrating significant regional variations in both total waste production and per 

capita generation rates. Figure 2 provides a comparative overview of waste generation 

across major global regions, measuring both annual tonnage and per capita daily 

generation rates. 

 

Figure 2: Regional Waste Generation Comparison. 

 
Source: World Bank, 2018. Created by author. 

 

The east Asia and Pacific regions produced the most annual waste by total volume 

(approximately 500 million tonnes). However, when comparing per capita waste generation, 

this region ranked third lowest among all regions, with only South Asia and Sub-Saharan 

Africa showing lower daily per capita rates. This distinction between total volume and per 

capita generation reveals important patterns in global waste production, with North America 

showing the highest individual waste generation rate despite lower total tonnage. 

Regional analysis reveals distinct patterns and challenges: 
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East Asia and Pacific Region 

 

Figure 3: East Asia and Pacific Waste Generation Map. 

 
Source: World Bank, 2018. DSAT Editor, 2020. Created by author. 

 

The East Asia and Pacific region, comprising 37 countries, generated 486 million 

tons of waste in 2016, with a per capita average of 0.56 kg/day. Singapore, Mongolia, 

Guam, Hong Kong-China, New Zealand, Macao SAR-China, Northern Mariana Islands, and 

Australia lead in waste generation, ranging from 1.54 to 3.72 kg/capita/day. China alone 

produces 47% of the region's waste, though both China and the Republic of Korea have 

recently invested in landfilling and recycling infrastructure. 

 

Europe and Central Asia 

 

Figure 4: Europe and Central Asia Waste Generation Map. 

 
Source: World Bank, 2018. DSAT Editor, 2020. Created by author. 

 



  

   

Revista Científica Sistemática, São José dos Pinhais, v.15, n.2, Fev., 2025 

Revista Científica Sistemática 
ISSN: 2675-521 146 

Europe and Central Asia, encompassing 57 countries, produced 392 million tons of 

waste in 2016, with an average per capita generation of 1.18 kg/day. Iceland, Faroe Islands, 

Monaco, Moldova, Channel Islands, Greenland, Liechtenstein, Denmark, Isle of Man, 

Ireland, Germany, and Luxembourg led with per capita rates between 1.72 to 4.45 kg/day. 

Notably, 31% of waste is recycled and/or composted, with Western Europe showing higher 

recycling rates while Eastern Europe and Central Asia work to modernize their waste 

management systems. Encouragingly, waste prevention and recycling efforts are increasing 

across all regions. 

 

Latin America and Caribbean 

 

Figure 5: Latin America and Caribbean Waste Generation Map. 

 
Source: World Bank, 2018. DSAT Editor, 2020. Created by author. 

 

The Latin America and Caribbean region comprises 42 countries, including South 

America, and generated 231 million tons of waste in 2016, averaging 0.99 kg per capita 

daily. High-generating countries (1.01-4.46 kg/capita/day) include the US Virgin Islands, 

British Virgin Islands, Cayman Island, Puerto Rico, Aruba, Bahamas, Barbados, St. Martin, 

St. Kitts and Nevis, Trinidad and Tobago, St. Lucia, Mexico, Chile, Argentina, Dominican 

Republic, Brazil, Panama, and Uruguay. The region demonstrates strong urban recycling 

practices, particularly for paper, plastic, and aluminum (excluding Caribbean Islands), with 

most countries maintaining at least one regulatory system for waste management. 
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Middle East and North Africa 

 

Figure 6: Middle East and North Africa Waste Generation Map. 

 
Source: World Bank, 2018. DSAT Editor, 2020. Created by author. 

 

The Middle East and North Africa region, comprising 21 countries from Morocco to 

Iran, generated 129 million tons of waste in 2016 - the lowest total among all regions due to 

lower population. The average per capita generation was 0.81 kg/day. Waste generation 

varies significantly: Bahrain, Israel, Malta, UAE, Kuwait, Saudi Arabia, Qatar, Oman, Libya, 

and Iraq generate over 1.0 kg/person/day, while Morocco, Yemen, and Djibouti generate 

under 0.6 kg/person/day. While Gulf Cooperation Council countries invest in waste-to-

energy projects, 53% of waste still goes to open dumps, with recycling and composting only 

at pilot scale. Projections indicate waste generation will double by 2050, with management 

practices varying due to political factors. 

 

North America 

 

Figure 7: North America Waste Generation Map 

 
Source: World Bank, 2018. DSAT Editor, 2020. Created by author. 
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North America, comprising Bermuda, Canada, and the United States, generated 289 

million tons of waste in 2016, with the highest regional per capita rate at 2.21 kg/day. The 

United States specifically averaged 2.24 kg/capita/day. Despite having more developed 

waste management and disposal practices, only one-third of waste is recycled. In 2012, the 

U.S. produced 251 million tons of trash, with 34.5% (87 million tons) recycled and 

composted, indicating an established but underutilized recycling infrastructure. 

 

South Asia 

 

Figure 8: South Asia Waste Generation Map 

 
Source: World Bank, 2018. DSAT Editor, 2020. Created by author. 

 

South Asia, with eight countries, generated 334 million tons of waste in 2016, 

averaging 0.52 kg/capita/day. Maldives led the region with 1.44 kg/capita/day. Despite 

widespread open dumping practices, all eight governments are working to improve 

infrastructure through sanitary landfills and recycling initiatives. Waste generation is 

projected to double by 2050. 

 

Sub-Saharan Africa 

 

Figure 9: Sub-Saharan Africa Waste Generation Map. 

 
Source: World Bank, 2018. DSAT Editor, 2020. Created by author. 
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Sub-Saharan Africa, encompassing 48 countries, generated 174 million tons of 

waste in 2016, with a per capita rate of 0.46 kg/day. Seychelles and Rwanda exceeded 1.0 

kg/capita/day. The region is developing more sustainable waste management systems, 

focusing on improved collection coverage, dumpsite closure, and environmental education. 

Projections indicate waste generation will triple by 2050 due to population growth. 

This comprehensive analysis, drawing extensively from World Bank data and 

research (2018), reveals complex patterns in global waste generation and management. 

The data demonstrates critical relationships between economic development, population 

density, and waste management capabilities across regions. 

The research identifies urgent challenges: 

• Inadequate waste collection and recycling infrastructure, particularly in 

developing regions 

• Growing environmental scarcity due to urban, agricultural, and industrial waste 

disposal 

• Increasing water pollution affecting oceans, rivers, and groundwater 

• Health impacts from improper waste management, as noted by Barbosa et al. 

(2019, cited in Alves, 2020) 

• Projected increases in waste generation across all regions by 2050 

While some regions show progress in sustainable waste management, others face 

significant obstacles. As Calderan (2013, cited in Lobo, 2021) emphasizes, waste disposal 

in less developed areas creates additional environmental and health challenges. The 

research emphasizes the need for targeted interventions and policy developments specific 

to each region's unique challenges and capabilities, including: 

• Enhanced metrics for service quality assessment 

• Expanded recycling and selective collection programs 

• Improved technical measures for basic sanitation 

• Region-specific intervention strategies 

• Strengthened environmental protection policies 

This analysis, supported by World Bank studies, provides a framework for 

understanding global waste management challenges while highlighting the necessity of 

tailored solutions that account for regional variations in infrastructure, resources, and 

capabilities. 
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GREENHOUSE GAS EMISSIONS AND CLIMATE CHANGE INDICATORS 

Global climate change impacts stem primarily from fossil fuel use and elevated 

greenhouse gas concentrations (CO2, CH4, N2O). Carbon dioxide accounts for the largest 

share of greenhouse gas contributions to global warming, causing: 

• Temperature increase 

• River and forest acidification 

• Polar ice cap melting 

• Sea level rise 

• Biodiversity loss 

• Human health effects 

 

Global CO2 Emission Patterns 

 

Figure 10: CO2 Emissions. 

 
Source: Sachs, 2015. Adapted by author. 

 

Analysis of CO2 emissions from 1990-2010 shows China's emergence as the 

leading emitter, overtaking the United States in 2007. While China leads in total emissions, 

the US maintains the highest per capita rate (17.6 tons vs China's 6.2 tons per capita). 

From 1998 to 2018, the fifteen countries that emitted the most carbon dioxide (in 

megatons) into the atmosphere were China (10,065), United States (5,416), India (2,654), 

Russia (1,711), Germany (759), Iran (720), South Korea (659), Saudi Arabia (621), 

Indonesia (615), Canada (568), Mexico (477), South Africa (468), Brazil (457), and Turkey 

(428). By 2018, Brazil ranked 14th in CO2 emissions, with Mexico being the only other Latin 

American country in this group (BBC Brazil News, 2019). 
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The World Bank emphasizes that CO2 comprises the largest share of greenhouse 

gases contributing to global warming. To enable comparison and determine total warming 

contributions, other greenhouse gases — methane (CH4), nitrous oxide (N2O), 

hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and Sulphur hexafluoride (SF6) — 

are converted to CO2 equivalents. 

 

Figure 11: Total Greenhouse Gas Emissions Trends (1971-2012). 

 
Source: World Development Indicators. Created by author. 

 

Analysis of total greenhouse gas emissions from 1971 to 2012 reveals significant 

shifts in global emissions patterns. In 1971, the United States led with 5,440,420.6 kt, 

followed by Russia (2,244,826.9 kt) and China (1,914,331.8 kt). By 2012, these positions 

had dramatically changed, with China becoming the largest emitter at 12,454,710.6 kt, 

followed by the US at 6,343,840.5 kt, while Russia dropped to fifth place with 2,803,398.5 

kt. 

Notable country-specific trends include: 

• China's rise from 1,914,331.8 kt in 1971 to 12,454,710.6 kt in 2012 

• Indonesia's peak emissions in 1997 (5,040,841.3 kt) before declining to 

780,550.8 kt in 2012 

• India's significant increase from 754,018.5 kt in 1971 to 3,002,894.9 kt in 2012 

• Brazil's growth from 968,552.5 kt in 1971 to 2,989,418 kt in 2012 

• Japan's fluctuation from 960,481.9 kt in 1971 to 518,377.0 kt in 2012 

 

 

 

 

 



  

   

Revista Científica Sistemática, São José dos Pinhais, v.15, n.2, Fev., 2025 

Revista Científica Sistemática 
ISSN: 2675-521 152 

Figure 12: CO2 emissions (kt). 

 
Source: World Development Indicators. Created by author. 

 

More recent data from 2016 confirms these trends, with China maintaining its 

position as top emitter (9,893,038.0 kt), followed by the United States (5,006,302.1 kt) and 

India (2,407,671.5 kt). This progression across the three figures clearly demonstrates 

China's rise to become the world's largest emitter, while showing the consistent presence of 

the US and India among top emitters. 

 

Urban Air Pollution Sources 

Air pollution continues to increase with industrial development, significantly impacting 

urban air quality. Multiple sources contribute to this environmental challenge: 

Industrial sources: 

• Industrial activities and processes 

• Toxic gas discharge 

• Suspended particle emissions 

Vehicle emissions: 

• According to the Environmental Protection Agency (EPA, 2014), CO₂ emissions 

vary by fuel type:  

• Gasoline: 8,587 grams CO₂ per gallon 

• Diesel: 10,180 grams CO₂ per gallon, approximately 15% more than gasoline 

• Motor vehicles constitute a primary source of air pollution in major urban areas 

• Vehicle emissions in large urban centers reach pollution rates comparable to 

industrial sources 

These pollutants affect not only air quality but impact the broader environment, 

including: 

• Human health and quality of life 
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• Animal populations 

• Aquatic ecosystems (rivers, lakes, and seas) 

• Overall environmental conditions 

Weather conditions can further aggravate these impacts, particularly in urban areas 

where industrial emissions and vehicular pollution combine with adverse weather patterns. 

 

DEFORESTATION RATES AND IMPACTS 

By the late twentieth century, there were three primary causes of deforestation 

worldwide: cattle ranching, commercial logging , and both commercial and subsistence 

agriculture. Other causes include gathering fuel wood, clearing for roads and settlements, 

and clearing as part of mining operations (Theilmann, 2024). Deforestation represents a 

major global environmental challenge, fundamentally affecting planetary balance through its 

impact on forests and biodiversity. Economic development drives deforestation through 

multiple activities: 

• Agriculture and livestock 

• Industrial and commercial timber use 

• Mining operations 

• Infrastructure development (roads, housing) 

• Resource transportation networks 

 

Figure 13: Global Distribution of Original and Remaining Forests. 

 
Source: Sachs, 2015. Adapted by author. 

 

The figure demonstrates the significant impact of deforestation on global biodiversity. 

By comparing previous (former) and current vegetation coverage, the research reveals 

substantial vegetation loss, particularly in tropical regions. The Amazon Forest, located in 

the tropical zone, shows notable impact where the equatorial tropical forest and Amazon 

https://research.ebsco.com/c/ix3dnl/viewer/html/fqjagwuahb
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basin intersect. Despite long-term efforts to combat deforestation, human pressures 

continue to reduce forest areas globally (Sachs, 2015). 

Underlying causes of deforestation are complex, but the most important component 

has been population pressure (Theilmann, 2024). According to the United Nations 

Environment Programme (UNEP), approximately 1.6 billion people depend directly on 

forests for their livelihoods. Forest degradation has led to: 

• 8% extinction rate among terrestrial animals 

• 22% of species at risk of extinction globally 

Deforestation has several directly observable impacts on, and long-term 

consequences for, the environment. (Theilmann, 2024) The environmental consequences 

include: 

• Food chain disruption 

• Species extinction 

• Habitat elimination 

• Increased carbon emissions from forest burning 

• Broader ecosystem degradation 

The Amazon region has become a focal point for international environmental 

concern, drawing attention from environmentalists, scientists, teachers, critics, and activists 

worldwide. Governments all over the world made an ambitious pledge to end global 

deforestation by 2030 during the UN Climate Summit held in New York in 2014 [...] This 

goal was reaffirmed at the 2023 UN Climate Change Conference (Theilmann, 2024).  

As Forattini (1992) notes, unsustainable natural resource consumption degrades 

physical, biological, and social systems while increasing public health risks. Foladori (2004) 

emphasizes that the relationship between human society and environment has become a 

central concern in both public policy development and knowledge production. This 

heightened focus reflects growing recognition that reducing pressure on environmental 

resources requires addressing socioeconomic inequalities while promoting both social 

justice and environmental protection. 

 

CONCLUSION AND PATH FORWARD 

This comprehensive analysis, supported by World Bank studies and extensive 

research, reveals complex environmental challenges facing our planet. The research 

demonstrates that environmental degradation continues at an alarming rate, driven by: 

• Unsustainable urban growth and consumption patterns 
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• Inadequate waste management systems 

• Increasing greenhouse gas emissions 

• Ongoing deforestation 

The findings emphasize the interconnected nature of environmental issues, where 

climate change reflects relationships between all aspects of environmental degradation. 

The research shows how these challenges affect biodiversity, forest health, human 

productivity, and public health, requiring integrated solutions that address both 

environmental protection and social equity. 

Future research should focus on developing comprehensive solutions that: 

• Address socioeconomic inequalities 

• Promote sustainable development practices 

• Strengthen environmental protection policies 

• Foster international cooperation 

• Balance economic growth with ecological preservation 
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