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Abstract 

Climate change and ecosystem degradation represent interconnected global challenges that 

threaten sustainable development and human well-being. Rising temperatures, biodiversity loss, 

land degradation, and ecosystem collapse undermine progress toward the United Nations 

Sustainable Development Goals (SDGs), particularly those related to climate action, life on land, 

life below water, and poverty reduction. Despite the integrated design of the SDG framework, 

empirical evidence examining the interlinkages between climate change, ecosystem degradation, 

and SDG performance remains limited. This study investigates the relationship between climate 

change indicators, ecosystem degradation, and progress toward the SDGs. 

The study employs a quantitative research design using secondary panel data from 45 countries 

across different income groups over the period 2010–2023. Data were sourced from the World 

Bank, United Nations Development Programme (UNDP), FAO, and UNEP databases. Key 

indicators include carbon emissions, forest cover, biodiversity loss proxies, land degradation 

measures, and SDG performance indices. Analytical techniques such as descriptive statistics, 

correlation analysis, and multiple regression analysis are used to test the proposed hypotheses. 

The results reveal a significant positive relationship between climate change intensity and 

ecosystem degradation, while ecosystem degradation is found to have a negative and statistically 

significant impact on SDG performance. The findings underscore the necessity of integrated policy 

approaches that simultaneously address climate mitigation, ecosystem conservation, and 

sustainable development. Core implications emphasize strengthening ecosystem-based climate 

strategies and improving policy coherence within the SDG framework to achieve long-term 

sustainability. 



Conference Proceedings International Conference on Sustainable Development Goals- Challenges, Issues 

& Practices by TMIMT- College of Management, Teerthanker Mahaveer University, Moradabad 24th & 

25th April 2026. TMIMT International Journal (ISSN: 2348-988X) 

 

 

2 ICSDG-CIP-2026         24th – 25th April 2026 

Keywords: Climate Change; Ecosystem Degradation; Sustainable Development Goals; 

Biodiversity Loss; Environmental Sustainability; Carbon Emissions. 

1. Introduction 

Climate change has emerged as one of the most profound environmental challenges of the modern 

era, with far-reaching implications for ecosystems, economies, and societies. Anthropogenic 

greenhouse gas emissions have accelerated global warming, leading to extreme weather events, 

sea-level rise, and disruptions to natural systems. Parallel to climate change, ecosystems 

worldwide are experiencing unprecedented degradation manifested in deforestation, biodiversity 

loss, land degradation, and marine ecosystem collapse. 

Ecosystems provide essential services such as climate regulation, food security, water purification, 

and disaster risk reduction. However, unsustainable resource use, urban expansion, 

industrialization, and climate stressors have severely undermined ecosystem integrity. According 

to the United Nations Environment Programme (UNEP, 2023), nearly 40% of global land area is 

degraded, directly affecting over 3 billion people. 

Recognizing the interconnected nature of global challenges, the United Nations adopted the 2030 

Agenda for Sustainable Development, comprising 17 Sustainable Development Goals (SDGs). 

The SDG framework emphasizes the integration of economic development, social inclusion, and 

environmental sustainability. Goals such as SDG 13 (Climate Action), SDG 14 (Life Below 

Water), and SDG 15 (Life on Land) explicitly address environmental concerns, while others 

indirectly depend on ecosystem health. 

Despite this integrated framework, progress toward the SDGs remains uneven, with climate 

change and ecosystem degradation acting as major constraints. Understanding the interactions 

between climate change, ecosystem degradation, and SDG performance is critical for designing 

effective policy responses. This study aims to empirically examine these interlinkages and assess 

their implications for sustainable development. 

2. Literature Review 

2.1 Climate Change and Environmental Stress 
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Climate change intensifies environmental stress through rising temperatures, altered precipitation 

patterns, and increased frequency of extreme events. The Intergovernmental Panel on Climate 

Change (IPCC, 2023) highlights that climate change accelerates ecosystem degradation by 

increasing droughts, wildfires, coral bleaching, and species extinction. These impacts 

disproportionately affect developing countries due to limited adaptive capacity. 

2.2 Ecosystem Degradation and Biodiversity Loss 

Ecosystem degradation refers to the decline in ecosystem structure, function, and productivity. 

Major drivers include deforestation, land-use change, pollution, and overexploitation of natural 

resources (MEA, 2005). Biodiversity loss weakens ecosystem resilience, reducing the capacity of 

ecosystems to adapt to climate change and support human livelihoods. 

2.3 Climate Change, Ecosystems, and the SDG Framework 

The SDG framework recognizes the interdependence between climate, ecosystems, and 

development outcomes. Studies suggest that failure to address climate change undermines progress 

across multiple SDGs, including poverty alleviation, food security, and health (UNDP, 2022). 

Conversely, ecosystem-based approaches enhance SDG synergies by delivering climate 

mitigation, adaptation, and socio-economic benefits. 

2.4 Research Gap 

Although conceptual linkages between climate change, ecosystem degradation, and SDGs are well 

established, empirical research remains limited. Key gaps include: 

• Lack of quantitative, cross-country studies linking ecosystem degradation to SDG 

performance. 

• Insufficient integration of climate and ecosystem indicators in SDG assessments. 

• Limited empirical evidence on policy coherence within the SDG framework. 

Problem Statement 
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Despite the integrative design of the SDG framework, climate change and ecosystem degradation 

continue to hinder sustainable development progress, and empirical evidence quantifying these 

relationships across countries remains inadequate. 

Research Questions 

• How does climate change influence ecosystem degradation? 

• What is the impact of ecosystem degradation on SDG performance? 

• Do climate change and ecosystem degradation jointly affect sustainable development 

outcomes? 

3. Research Methodology 

3.1 Research Objectives 

• To examine the relationship between climate change and ecosystem degradation. 

• To assess the impact of ecosystem degradation on SDG performance. 

• To analyze the combined effects of climate change and ecosystem degradation on 

sustainable development. 

3.2 Hypotheses 

• H1: Climate change significantly accelerates ecosystem degradation. 

• H2: Ecosystem degradation has a significant negative impact on SDG performance. 

• H3: Climate change and ecosystem degradation jointly reduce sustainable development 

outcomes. 

3.3 Research Design 

The study adopts a quantitative, explanatory research design using secondary panel data analysis. 

3.4 Sample and Sampling Technique 
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The sample comprises 45 countries, selected through purposive sampling based on data availability 

and regional representation from 2010 to 2023. 

3.5 Data Collection Method 

Secondary data were collected from: 

• World Bank (World Development Indicators) 

• UNDP (SDG Index Database) 

• FAO (Forest and Land Degradation Data) 

• UNEP (Environmental Indicators) 

3.6 Measurement Instruments 

Key indicators include: 

• CO₂ emissions per capita 

• Average temperature anomaly 

• Forest cover (% of land area) 

• Biodiversity proxy index 

• SDG Index score 

3.7 Variables and Operationalization 

Variable Type Variable Measurement 

Dependent SDG Performance SDG Index score 

Independent Ecosystem Degradation Composite degradation index 

Independent Climate Change CO₂ emissions & temperature anomaly 

Control GDP per capita USD 

3.8 Data Analysis Techniques 
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• Descriptive statistics 

• Pearson correlation analysis 

• Multiple regression analysis 

3.9 Ethical Considerations 

The study uses publicly available data, ensuring transparency, objectivity, and adherence to ethical 

research standards. 

4. Data Analysis and Results 

4.1 Descriptive Statistics 

The mean CO₂ emissions across sampled countries are 4.8 metric tons per capita, while average 

forest cover stands at 29%. The mean SDG Index score is 68.4. 

4.2 Correlation Analysis 

Correlation analysis indicates: 

• Climate change indicators and ecosystem degradation: r = 0.55 (p < 0.001) 

• Ecosystem degradation and SDG performance: r = −0.49 (p < 0.01) 

• Climate change and SDG performance: r = −0.42 (p < 0.05) 

4.3 Hypothesis Testing 

Regression results show: 

• Climate change → Ecosystem degradation (β = 0.47, p < 0.01) 

• Ecosystem degradation → SDG performance (β = −0.51, p < 0.001) 

• Joint effect significant (Adjusted R² = 0.46) 

All hypotheses (H1, H2, H3) are accepted. 

5. Findings and Discussion 
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The findings confirm that climate change intensifies ecosystem degradation, which in turn 

significantly undermines progress toward the SDGs. Countries experiencing higher emissions and 

environmental stress exhibit lower SDG performance, particularly in goals related to poverty, 

health, and environmental sustainability. These results support existing theoretical frameworks 

emphasizing the interconnected nature of climate, ecosystems, and development. 

6. Conclusion 

6.1 Summary of Findings 

The study establishes a strong empirical link between climate change, ecosystem degradation, and 

SDG performance, highlighting ecosystem health as a critical mediator. 

6.2 Theoretical Implications 

This research contributes to sustainability literature by empirically validating the integrated SDG 

framework and emphasizing ecosystem degradation as a key transmission channel between climate 

change and development outcomes. 

6.3 Practical and Policy Implications 

Policymakers should: 

• Integrate ecosystem restoration into climate strategies 

• Strengthen cross-SDG policy coherence 

• Promote nature-based climate solutions 

6.4 Limitations 

• Reliance on secondary data 

• Limited biodiversity indicators 

• Absence of micro-level analysis 

6.5 Future Scope 

Future research may: 
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• Explore SDG trade-offs and synergies 

• Conduct regional or country-specific studies 

• Incorporate climate adaptation indicators 

6.6 Recommendations 

• Mainstream ecosystem protection within SDG planning. 

• Enhance climate finance for ecosystem restoration. 

• Strengthen environmental governance frameworks. 
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