
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                      Volume: 07 Issue: 04 | April - 2023                          Impact Factor: 8.176                          ISSN: 2582-3930                 

 

© 2023, IJSREM      | www.ijsrem.com                                                                                                                   |        Page 1 

Climate Change, Global Food Supply and Risk of Hunger 

 

Pramod Sharma , 

Institute of Distance & Open Learning Dr. Shankar Dayal Sharma Bhavan, Vidyanagari, 

Santacruz East, Mumbai - 400098, Maharashtra, India 

 

 

ABSTRACT: 

Climate change is a significant threat to global food security, with the potential to exacerbate existing 

inequalities and increase the risk of hunger. This research paper investigates the relationship between 

climate change and the global food supply and identifies the risks of hunger resulting from climate 

change. The paper draws on a range of empirical studies, including recent reports from the 

Intergovernmental Panel on Climate Change (IPCC) and the Food and Agriculture Organization (FAO). 

The paper highlights the need for urgent action to address the risks of climate change to the global food 

supply and reduce the risk of hunger. 
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OVERVIEW: 

This research paper examines the impacts of climate change on the global food supply and the 

resulting risks of hunger and malnutrition. The paper begins by providing an overview of climate 

change and its impacts on agriculture and the global food system. It discusses the various factors that 

contribute to the risk of hunger and malnutrition, including reduced crop yields, food price increases, 

and disruptions to food supply chains. 

Overall, this research paper highlights the urgent need to address the impacts of climate change on the 

global food supply and the risks of hunger and malnutrition. It calls for coordinated efforts among 

governments, international organizations, and civil society to develop comprehensive and effective 

strategies to ensure food security in the face of climate change. 
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INTRODUCTION: 

Climate change has become one of the most pressing challenges of our time, posing significant threats 

to global food security. The world’s population is expected to reach 9.7 billion by 2050, placing 

increasing pressure on the global food supply. Climate change, with its impact on agriculture, is 

expected to exacerbate existing inequalities and increase the risk of hunger, particularly in the most 

vulnerable regions of the world. This research paper aims to investigate the relationship between 

climate change and the global food supply and identify the risks of hunger resulting from climate 

change. The paper draws on a range of empirical studies, including recent reports from the 

Intergovernmental Panel on Climate Change (IPCC) and the Food and Agriculture Organization (FAO).   

 

PURPOSE AND OBJECTIVES OF THE PAPER: 

The purpose of this research paper on Climate change, global food supply, and risk of hunger is to 

examine the impacts of climate change on the global food supply and the resulting risks of hunger . 

The objectives of this research paper are: 

 

1. To provide an overview of climate change and its impacts on the global food system. 

2. To discuss the potential policy and technological solutions to mitigate the risks of climate 

change on the global food supply and promote food security. 

3. To raise awareness about the urgent need to address the impacts of climate change on the 

global food supply and the risks of hunger . 

By achieving these objectives, this research paper aims to provide insights and recommendations that 

can inform policy-making and promote action to address the challenges posed by climate change to 

the global food system.  

 

CLIMATE CHANGE AND FOOD PRODUCTION: 

Climate change is having a significant impact on food production around the world. Agriculture is 

highly dependent on weather patterns and environmental conditions, and changes in climate can lead 

to reduced crop yields, increased pests and diseases, and decreased water availability. 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                      Volume: 07 Issue: 04 | April - 2023                          Impact Factor: 8.176                          ISSN: 2582-3930                 

 

© 2023, IJSREM      | www.ijsrem.com                                                                                                                   |        Page 3 

One of the most significant impacts of climate change on food production is the increased frequency 

and severity of extreme weather events, such as droughts, floods, and heatwaves. These events can 

cause significant damage to crops and infrastructure, disrupt food supply chains, and increase food 

prices. 

Climate change can also affect the nutritional quality of crops, with some studies suggesting that 

elevated levels of atmospheric carbon dioxide can lead to lower levels of protein and minerals in staple 

crops such as rice and wheat. This can have significant implications for human health, particularly in 

regions where these crops are a primary source of nutrition. 

The impacts of climate change on food production are likely to be felt most acutely in developing 

countries, where agriculture is a major source of employment and food security is already a significant 

challenge.  

To mitigate the impacts of climate change on food production, there is a need for concerted action at 

the local, national, and international levels.  

 

IMPACT OF CLIMATE CHANGE ON THE GLOBAL FOOD SUPPLY: 

Climate change is expected to have significant impacts on the global food supply, with changing 

temperature and precipitation patterns affecting crop yields and production. Changes in temperature 

and precipitation can lead to increased frequency and intensity of extreme weather events such as 

droughts, floods, and storms, which can cause crop failures and reduce agricultural productivity. The 

IPCC’s 2019 report highlights the urgent need for action to mitigate the risks of climate change to the 

global food supply. 

 

The impact of climate change on food production varies depending on the region and the crop. In some 

regions, such as sub-Saharan Africa, climate change is expected to reduce crop yields by up to 20% by 

2050. In other regions, such as South Asia, changing precipitation patterns and increasing 

temperatures are expected to increase the risk of crop failures. The FAO’s 2021 report highlights that 

approximately 2.37 billion people are already experiencing moderate to severe food insecurity. 

Climate change is expected to exacerbate these existing inequalities, with the most vulnerable 

communities and countries being the hardest hit. 
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The impact of climate change on agriculture also varies depending on the type of crop. For example, 

rice and wheat, which are staple crops in many parts of the world, are particularly vulnerable to 

climate change. Rising temperatures can reduce the yield of these crops, and changing precipitation 

patterns can affect their growth and quality. In addition, rising atmospheric CO2 concentrations are 

reducing the nutritional quality of staple crops, such as wheat and rice, which will lead to increased 

risks of malnutrition and associated health problems, particularly in vulnerable communities. A study 

by Myers et al. (2014) found that increasing CO2 concentrations could lead to a 17% reduction in the 

iron content of rice, which could lead to an additional 600 million people being at risk of iron 

deficiency. 

 

RISK OF HUNGER RESULTING FROM CLIMATE CHANGE: 

The risks of hunger resulting from climate change are significant, particularly in the most vulnerable 

regions of the world. According to the FAO’s 2021 report, approximately 9.9% of the world’s 

population was undernourished in 2019, with the highest levels of undernourishment in sub-Saharan 

Africa and Southern Asia. Climate change is expected to exacerbate these existing inequalities, with 

the most vulnerable communities and countries being the hardest hit. 

 

Climate change is also expected to lead to increased food prices, reducing access to food for many 

people. A study by Lobell et al. (2011) found that global crop production has already been affected by 

climate change, leading to an increase in food prices. The impact of climate change on food prices is 

expected to be particularly significant in developing countries, where food represents a higher 

proportion of household spending. 

 

FOOD SECURITY AND NUTRITION: 

Food security refers to the availability, accessibility, and affordability of sufficient and nutritious food 

to meet the dietary needs of all individuals at all times. In contrast, malnutrition refers to a range of 

conditions resulting from inadequate or imbalanced intake of nutrients, including undernutrition, 

micronutrient deficiencies, and overweight and obesity. 
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Climate change is a significant threat to food security and nutrition, particularly in developing 

countries where food insecurity and malnutrition are already major challenges. Climate change can 

affect food security and nutrition in a variety of ways, including by reducing crop yields, increasing 

food prices, and exacerbating the spread of foodborne illnesses. 

Extreme weather events, such as floods and droughts, can also lead to food shortages and contribute 

to food price spikes, which can have a significant impact on vulnerable populations. In addition, climate 

change can contribute to the spread of foodborne illnesses, which can be particularly dangerous for 

children and individuals with compromised immune systems. 

To address the threats to food security and nutrition posed by climate change, it is essential to adopt 

a multi-sectoral approach that integrates agriculture, health, and nutrition. This includes promoting 

sustainable agriculture practices, investing in research and development of climate-resilient crops, 

and strengthening food safety and quality control systems. It also involves addressing the root causes 

of food insecurity and malnutrition, including poverty and social inequality, and promoting access to 

education and health services. 

 

SOCIOECONOMIC AND POLITICAL FACTORS: 

The impacts of climate change on the global food supply and the risk of hunger are not only determined 

by environmental factors but are also influenced by socioeconomic and political factors. These factors 

can exacerbate the negative impacts of climate change and make vulnerable communities more 

susceptible to food insecurity and malnutrition. 

 

One of the primary socioeconomic factors that affect food security and nutrition is poverty. Poor 

households often lack the financial resources to purchase sufficient quantities of nutritious food, which 

can lead to malnutrition and related health problems. Climate change can exacerbate poverty by 

reducing crop yields, increasing food prices, and disrupting livelihoods, making it even more difficult 

for poor households to access food. 

 

In addition to poverty, inequality is another key socioeconomic factor that can exacerbate the negative 

impacts of climate change on food security and nutrition. In many countries, wealth and power are 
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concentrated in the hands of a few, while the majority of the population struggles to make ends meet. 

This can lead to disparities in access to food, health care, and other basic needs, making vulnerable 

communities more susceptible to the negative impacts of climate change. 

Overall, addressing the socioeconomic and political factors that contribute to food insecurity and 

malnutrition is essential for mitigating the impacts of climate change on the global food supply and 

reducing the risk of hunger. This requires coordinated action across sectors and levels of governance 

to address the root causes of poverty, inequality, and weak governance, and to promote access to 

nutritious and affordable food for all. 

 

 

CASE STUDIES: 

Climate change is affecting the global food supply in different regions of the world in various ways. 

Here are some examples: 

1. Africa: In Africa, climate change is affecting agricultural productivity due to rising 

temperatures, erratic rainfall patterns, and prolonged droughts. According to the Food and 

Agriculture Organization (FAO), 70% of Africans depend on agriculture for their livelihoods, 

making the region particularly vulnerable to food insecurity. In East Africa, for example, 

recurrent droughts have led to reduced crop yields and livestock deaths, affecting the food 

security and livelihoods of millions of people. 

2. Asia: In Asia, climate change is affecting rice production, which is a staple food for millions of 

people in the region. Rising temperatures and changes in rainfall patterns are reducing yields 

and affecting the quality of the rice crop. In Bangladesh, for example, saltwater intrusion is 

making it difficult for farmers to grow rice in coastal areas, where saltwater is contaminating 

the soil. 

3. Latin America: In Latin America, climate change is affecting coffee production, which is an 

essential source of income for many small farmers in the region. Rising temperatures and 

changing rainfall patterns are affecting the quality and quantity of coffee crops. In Brazil, for 

example, droughts have led to reduced coffee yields, while excessive rainfall has led to fungal 

diseases that affect the quality of the coffee beans. 

4. North America: In North America, climate change is affecting crop yields and the quality of 

produce. Rising temperatures and extreme weather events, such as floods and droughts, are 
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affecting the production of crops such as corn, wheat, and soybeans. In California, for example, 

droughts have led to reduced yields of crops such as almonds and pistachios, which are 

essential sources of income for farmers in the region. 

These are just a few examples of how climate change is affecting the global food supply in different 

regions of the world. The impacts of climate change on food security and nutrition are complex and 

varied, and require coordinated action across sectors and levels of governance to mitigate the negative 

impacts and ensure access to safe, nutritious, and affordable food for all. 

 

ADAPTATION AND MITIGATION STRATEGIES: 

 

Adaptation and mitigation strategies are crucial in addressing the impacts of climate change on the 

global food supply and reducing the risk of hunger. Here are some examples of such strategies: 

1. Crop diversification: Crop diversification is an adaptation strategy that involves growing 

different crops that are adapted to different weather conditions. This helps to reduce the risk 

of crop failure due to extreme weather events such as droughts and floods. 

2. Irrigation: Irrigation is a crucial adaptation strategy that involves supplying water to crops 

during times of water scarcity. This can be achieved through the use of drip irrigation, sprinkler 

irrigation, or other irrigation systems. 

3. Conservation agriculture: Conservation agriculture is an agricultural production system that 

involves the use of minimum tillage, crop rotation, and the maintenance of soil cover. This helps 

to conserve soil moisture and improve soil health, which is essential for crop production in the 

face of climate change. 

4. Agroforestry: Agroforestry is an adaptation strategy that involves the integration of trees into 

agricultural production systems. This helps to improve soil fertility, conserve soil moisture, and 

provide shade for crops, which can help to reduce the impacts of extreme temperatures and 

droughts. 

5. Climate-smart livestock management: Climate-smart livestock management involves the use of 

adaptive breeding strategies, improved animal health practices, and the integration of livestock 

into crop production systems. This can help to reduce the vulnerability of livestock production 

to the impacts of climate change. 

http://www.ijsrem.com/
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6. Reduction of greenhouse gas emissions: Mitigation strategies involve reducing greenhouse gas 

emissions from agriculture and other sectors. This can be achieved through the use of 

renewable energy sources, reducing waste and inefficiencies in the food system, and improving 

livestock management practices. 

7. Sustainable land use practices: Sustainable land use practices, such as land restoration, can help 

to improve soil health, increase carbon sequestration, and reduce the vulnerability of 

agricultural production to the impacts of climate change. 

 

Overall, adaptation and mitigation strategies are crucial in addressing the impacts of climate change 

on the global food supply and reducing the risk of hunger. These strategies require coordinated action 

across sectors and levels of governance to ensure their effectiveness and sustainability. 

 

 

CHALLENGES AND OPPORTUNITIES: 

 

Challenges: 

 

1. Increasing frequency and severity of extreme weather events: Climate change is causing an 

increase in the frequency and severity of extreme weather events such as floods, droughts, and 

heatwaves. These events can cause significant damage to crops and livestock, leading to food 

insecurity and hunger. 

2. Decreased crop yields: Climate change can lead to decreased crop yields, as changes in 

temperature and precipitation patterns can negatively affect plant growth and development. 

This can lead to food shortages and price increases, particularly in regions that are heavily 

dependent on agriculture. 

3. Water scarcity: Climate change can lead to water scarcity, as changes in precipitation patterns 

can reduce water availability for agricultural production. This can lead to decreased crop yields 

and increased competition for water resources, particularly in regions that are already water-

stressed. 
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4. Food price volatility: Climate change can lead to food price volatility, as changes in crop yields 

and production can affect global food supply and demand. This can lead to price spikes and 

fluctuations, making food less affordable and accessible for vulnerable populations. 

 

Opportunities: 

 

1. Adoption of climate-smart agriculture: Climate-smart agriculture practices can help to 

reduce greenhouse gas emissions, improve soil health, and increase the resilience of 

agricultural production systems to the impacts of climate change. 

 

2. Innovation and technology: Advances in technology and innovation can help to develop 

new crop varieties that are adapted to changing climate conditions, as well as new 

techniques for water management, soil conservation, and precision agriculture. 

 

3. Sustainable land use practices: Sustainable land use practices such as agroforestry, land 

restoration, and conservation agriculture can help to improve soil health, increase 

carbon sequestration, and reduce the vulnerability of agricultural production to the 

impacts of climate change. 

 

4. Collaboration and partnerships: Collaboration and partnerships between governments, 

civil society, and the private sector can help to develop coordinated strategies for 

addressing the impacts of climate change on the global food supply and reducing the risk 

of hunger. 

 

CONCLUSION: 

 

In conclusion, climate change poses a significant threat to the global food supply and the risk of hunger. 

The impacts of climate change on food production are complex and vary by region, but there is clear 

evidence that extreme weather events, decreased crop yields, water scarcity, and food price volatility 

are all significant challenges that must be addressed. 
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To reduce the risk of hunger and build resilience to the impacts of climate change, adaptation and 

mitigation strategies are needed. These include the adoption of climate-smart agriculture practices, 

investment in sustainable land use practices, innovation and technology, collaboration and 

partnerships, and investment in rural infrastructure. 

However, addressing the challenges of climate change and global food security requires a multi-

faceted approach that takes into account the socioeconomic and political factors that contribute to 

hunger and food insecurity. This includes addressing inequality, improving access to education and 

healthcare, promoting gender equality, and supporting small-scale farmers and rural communities. 

Ultimately, addressing the impacts of climate change on the global food supply and reducing the risk 

of hunger will require a collective effort from governments, civil society, the private sector, and 

individuals around the world. Only by working together can we build a sustainable and resilient food 

system that can meet the needs of a growing global population in the face of a changing climate. 

 

REFERENCES: 

 

• Intergovernmental Panel on Climate Change. (2019). Climate Change and Land: An IPCC special 

report on climate change, desertification, land degradation, sustainable land management, food 

security, and greenhouse gas fluxes in terrestrial ecosystems. Retrieved from 

https://www.ipcc.ch/srccl/ 

• Food and Agriculture Organization. (2021). The State of Food Security and Nutrition in the 

World 2021. Retrieved from http://www.fao.org/3/cb4424en/cb4424en.pdf 

 

• Lobell, D. B., Schlenker, W., & Costa-Roberts, J. (2011). Climate trends and global crop 

production since 1980. Science, 333(6042), 616-620. 

https://doi.org/10.1126/science.1204531 

• Myers, S. S., Zanobetti, A., Kloog, I., Huybers, P., Leakey, A. D., Bloom, A. J., ... & Tingley, M. P. 

(2014). Increasing CO2 threatens human nutrition. Nature, 510(7503), 139-142. 

https://doi.org/10.1038/nature13179 

• Smith, P., Bustamante, M., Ahammad, H., Clark, H., Dong, H., Elsiddig, E. A., ... & Tubiello, F. 

(2014). Agriculture, forestry and other land use (AFOLU).  

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                      Volume: 07 Issue: 04 | April - 2023                          Impact Factor: 8.176                          ISSN: 2582-3930                 

 

© 2023, IJSREM      | www.ijsrem.com                                                                                                                   |        Page 11 

• In Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the 

Fifth Assessment Report of the Intergovernmental Panel on Climate Change (pp. 811-922). 

Cambridge University Press. 

• World Bank. (2020). The State of the Poor: Where are the Poor and Where are They Poorest? 

Available at: https://www.worldbank.org/en/topic/poverty/publication/the-state-of-the-

poor-where-are-the-poor-and-where-are-they-poorest. 

• World Food Programme (WFP). (2021). Hunger Hotspots: Global Report on Food Crises 2021. 

 

http://www.ijsrem.com/
https://www.worldbank.org/en/topic/poverty/publication/the-state-of-the-poor-where-are-the-poor-and-where-are-they-poorest
https://www.worldbank.org/en/topic/poverty/publication/the-state-of-the-poor-where-are-the-poor-and-where-are-they-poorest

