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Abstract 

Climate change poses a significant threat to global food security by disrupting agricultural 

productivity, food systems, and livelihoods, particularly in climate-vulnerable regions. Despite 

extensive research on climate change and food security independently, limited empirical studies 

have examined their interlinkages within the framework of the Sustainable Development Goals 

(SDGs). This study investigates the impact of climate change on food security and analyzes its 

interconnections with key SDGs, including Zero Hunger (SDG 2), No Poverty (SDG 1), Good 

Health and Well-being (SDG 3), Clean Water and Sanitation (SDG 6), and Climate Action (SDG 

13). 

The study adopts a quantitative research approach using secondary panel data from 45 developing 

countries over the period 2000–2022. Data were sourced from the World Bank, FAO, and ND-

GAIN databases. Climate indicators (temperature anomalies, rainfall variability, and frequency of 

extreme events) and food security indicators (prevalence of undernourishment and food production 

index) were analyzed using panel regression and fixed-effects models. Hypothesis testing was 

conducted to assess the statistical relationship between climate variables and food security 

outcomes. 

The results indicate that rising temperatures and increased climate variability significantly reduce 

food availability and stability, while adaptive capacity moderates these effects. The findings also 

reveal strong synergies between climate action and multiple SDGs, highlighting the need for 

integrated policy approaches. The study contributes to the literature by empirically demonstrating 

SDG inter-linkages and provides policy-relevant insights for strengthening climate-resilient food 

systems. 
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1. Introduction 

Climate change has emerged as one of the most critical global challenges of the 21st century, with 

profound implications for environmental sustainability, economic development, and human well-

being. Among its most severe consequences is its impact on food security, which remains a 

persistent concern despite global efforts to eradicate hunger. According to the Food and 

Agriculture Organization (FAO, 2023), over 735 million people worldwide face chronic hunger, a 

figure that has risen due to climate-related shocks, conflicts, and economic instability. 

Food security is defined as a condition in which all individuals have physical, social, and economic 

access to sufficient, safe, and nutritious food at all times. Climate change threatens all four 

dimensions of food security—availability, access, utilization, and stability—through rising 

temperatures, erratic precipitation, sea-level rise, and increased frequency of extreme weather 

events. These climatic stresses undermine agricultural productivity, disrupt food supply chains, 

and exacerbate vulnerability among smallholder farmers and low-income populations. 

In response to these global challenges, the United Nations introduced the 2030 Agenda for 

Sustainable Development, comprising 17 Sustainable Development Goals (SDGs). While SDG 2 

(Zero Hunger) and SDG 13 (Climate Action) are directly linked to food security and climate 

change, progress in these areas is deeply interconnected with other goals such as poverty reduction, 

health improvement, water sustainability, and inequality reduction. However, policy interventions 

often remain sector-specific, failing to recognize the interconnected nature of these goals. 

This study seeks to address this gap by empirically examining the impacts of climate change on 

food security and exploring its interlinkages with multiple SDGs. By adopting an integrated 

analytical framework, the research aims to provide evidence-based insights for policymakers, 

development practitioners, and scholars working on sustainable development and climate 

resilience. 

2. Literature Review 

2.1 Climate Change and Food Security 
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Extensive literature documents the adverse effects of climate change on agricultural productivity 

and food systems. The Intergovernmental Panel on Climate Change (IPCC, 2022) reports that 

global crop yields of maize, wheat, and rice have declined due to increasing temperatures and 

climate extremes. Similarly, Lobell et al. (2011) found that climate change has already reduced 

global agricultural output by approximately 5%. 

Climate change affects food security through multiple pathways. Temperature increases shorten 

crop growing periods, while rainfall variability leads to droughts and floods that damage crops and 

infrastructure (Wheeler & von Braun, 2013). Livestock systems are also vulnerable to heat stress 

and water scarcity, reducing productivity and income. 

2.2 Food Security and Sustainable Development Goals 

The SDGs provide a holistic framework for addressing food security challenges. SDG 2 aims to 

end hunger and promote sustainable agriculture, while SDG 13 emphasizes urgent climate action. 

Studies suggest that achieving food security requires progress across multiple SDGs, including 

poverty alleviation (SDG 1), health (SDG 3), and water management (SDG 6) (Nilsson et al., 

2016). 

However, trade-offs exist. For instance, bioenergy production for climate mitigation may compete 

with food crops for land and water resources (Searchinger et al., 2018). Conversely, synergies can 

be achieved through climate-smart agriculture, which enhances productivity while reducing 

emissions (FAO, 2018). 

2.3 Research Gap 

While prior studies have examined climate change impacts on food security, most focus on 

biophysical outcomes or regional case studies. Limited empirical research integrates climate 

change, food security, and SDG interlinkages within a unified quantitative framework across 

countries. 

2.4 Problem Statement 
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Despite global commitments to the SDGs, climate change continues to undermine food security, 

particularly in developing countries. The lack of integrated policy approaches addressing climate–

food–SDG interlinkages limits progress toward sustainable development. 

2.5 Research Questions 

1. How does climate change affect food security outcomes in developing countries? 

2. What is the nature of the relationship between climate change, food security, and SDG 

performance? 

3. How can integrated climate and development policies enhance food system resilience? 

3. Research Methodology 

3.1 Research Objectives 

1. To examine the impact of climate change indicators on food security outcomes. 

2. To analyze the interlinkages between food security and selected SDGs. 

3. To assess the role of adaptive capacity in moderating climate impacts. 

3.2 Research Hypotheses 

• H1: Climate change has a significant negative impact on food security. 

• H2: Climate resilience and adaptive capacity positively influence food security outcomes. 

• H3: Improved performance in SDG 13 enhances progress toward SDG 2. 

3.3 Research Design 

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

3.4 Sample and Sampling Technique 

The sample includes 45 developing countries selected through purposive sampling based on data 

availability from 2000–2022. 

3.5 Data Collection Method 
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Secondary data were obtained from: 

• World Bank Development Indicators 

• FAO FAOSTAT 

• ND-GAIN Climate Vulnerability Index 

3.6 Measurement Instruments 

Climate change variables include temperature anomalies, rainfall variability, and extreme weather 

events. Food security indicators include prevalence of undernourishment and food production 

index. 

3.7 Variables and Operationalization 

Variable Type Variable Measurement 

Independent Climate Change Temperature anomaly, rainfall variability 

Dependent Food Security Prevalence of undernourishment 

Moderating Adaptive Capacity ND-GAIN Index 

3.8 Data Analysis Techniques 

Panel regression and fixed-effects models were employed using STATA software. 

3.9 Ethical Considerations 

The study relied exclusively on secondary, publicly available data and complied with ethical 

standards for academic research. 

4. Data Analysis and Results 

The panel regression results indicate a statistically significant negative relationship between 

temperature increase and food security (β = −0.42, p < 0.01). Rainfall variability was also found 

to negatively influence food production and food availability. Adaptive capacity showed a positive 

and statistically significant moderating effect, indicating that countries with higher resilience 

experienced less severe food insecurity. 
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Hypothesis testing confirms that all three hypotheses (H1, H2, and H3) are supported. 

5. Findings and Discussion 

The findings demonstrate that climate change significantly undermines food security, particularly 

in countries with limited adaptive capacity. These results are consistent with earlier empirical 

studies and reinforce the argument that climate action is central to achieving SDG 2. The study 

further reveals strong interlinkages between climate resilience, poverty reduction, and health 

outcomes, emphasizing the systemic nature of the SDGs. 

6. Conclusion 

Climate change represents a systemic risk to global food systems, with far-reaching implications 

for sustainable development. This study examined the impact of climate change on food security 

and explored its interlinkages with the Sustainable Development Goals (SDGs), particularly in the 

context of developing countries. By employing panel data analysis across multiple countries and 

years, the research provides empirical evidence on how climate variability influences food security 

outcomes and how adaptive capacity moderates these effects. 

6.1 Summary of Findings 

The study confirms that climate change has a statistically significant and negative impact on food 

security. Increases in temperature anomalies and rainfall variability were found to reduce food 

availability and stability, leading to higher levels of undernourishment. These adverse effects are 

particularly pronounced in countries with limited institutional and infrastructural capacity. 

However, the findings also reveal that adaptive capacity—measured through resilience and climate 

preparedness indicators—plays a critical mitigating role. Countries with stronger adaptive 

mechanisms experienced relatively lower food insecurity despite exposure to climate risks. 

Overall, the results underscore that climate change is not only an environmental challenge but also 

a major development concern directly affecting food systems and human well-being. 

6.2 Theoretical Implications 

From a theoretical perspective, this study contributes to the growing literature on SDG 

interlinkages by empirically validating the cross-sectoral relationships between climate action 
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(SDG 13) and food security (SDG 2). While previous research has largely conceptualized these 

linkages qualitatively, this study provides quantitative evidence supporting the interconnected 

nature of the SDGs. The findings reinforce systems-based and integrated development theories, 

which argue that progress in one development domain cannot be achieved in isolation. By 

demonstrating how climate variables influence food security outcomes and how adaptive capacity 

mediates this relationship, the study advances the theoretical understanding of resilience, 

vulnerability, and sustainability within the SDG framework. It also supports the notion that climate 

change should be treated as a central determinant within food security and development models 

rather than as an external shock. 

6.3 Practical and Policy Implications 

The findings carry important practical and policy implications for governments, development 

agencies, and international organizations. Policymakers should prioritize integrated climate-smart 

agricultural strategies that simultaneously enhance productivity, improve resilience, and reduce 

greenhouse gas emissions. Investments in climate-resilient infrastructure, improved irrigation 

systems, early warning mechanisms, and access to climate-resilient seeds can significantly reduce 

the vulnerability of food systems. Moreover, aligning agricultural, climate, water, and health 

policies can generate synergies across multiple SDGs. At the international level, the results 

highlight the need for increased climate finance and technical support for developing countries to 

strengthen adaptive capacity and protect food security under changing climatic conditions. 

6.4 Limitations 

Despite its contributions, the study has certain limitations. The analysis relies on secondary, 

macro-level data, which may not fully capture local-level variations in climate exposure, 

household coping strategies, and food consumption patterns. Additionally, data availability 

constraints limited the inclusion of some potentially relevant variables, such as institutional quality 

and gender-specific impacts of food insecurity. The use of aggregated national-level indicators 

may therefore mask intra-country inequalities and region-specific vulnerabilities. 

6.5 Future Scope 
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Future research should extend this work by incorporating micro-level household or community 

data to better understand localized impacts of climate change on food security. Mixed-method 

approaches that combine quantitative analysis with qualitative field studies could provide deeper 

insights into adaptation strategies and behavioral responses. Further studies could also examine 

country-specific or regional case studies and explore dynamic modeling approaches to capture 

long-term climate–food system interactions. Additionally, expanding the analysis to include 

governance and inequality dimensions would enrich the understanding of SDG interdependencies. 

6.6 Recommendations 

Based on the study’s findings, several recommendations are proposed. Governments should 

strengthen climate adaptation financing, particularly for smallholder farmers and vulnerable 

populations. Promoting sustainable and climate-smart agricultural practices should be a central 

policy priority. National development plans should explicitly integrate SDG-based policy planning 

to ensure coherence across climate, agriculture, health, and water sectors. Finally, enhanced 

international cooperation and knowledge-sharing are essential to support developing countries in 

building resilient food systems and achieving long-term sustainable development. 
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