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CLIMATE CHANGE AND FOOD SECURITY 

 

SUMMARY  

Climate change is one of the most pressing challenges facing humanity in 

the Anthropocene era. It is widely admitted that climate change will have far-

reaching impacts including on food security. Therefore, this review paper 

analyses the multifaceted relations between climate change and food security. In 

particular, the paper explores the impacts of climate change on the four 

dimensions of food security (i.e. food availability, food access, food utilization, 

stability). It draws upon a review of scholarly literature indexed in the Web of 

Science. The analysis of the literature shows that there is a dual relationship 

between climate change and food security; on the one hand, climate change 

affects all the dimensions of food security and, on the other hand, the quest for 

food security has implications in terms of climate change. As for food availability 

and supply, climate change is widely believed to reduce crop yields and livestock 

productivity especially in the countries of the Global South. Effects on food 

production and availability as well as the impacts of extreme climate events affect 

both food physical and economic accessibility. The changes in production 

systems induced by climate change may induce changes in dietary patterns and 

food utilization. Climate change will also affect the stability and resilience of 

food systems with consequences in terms of long-term food security. Moreover, 

the quest for food security, through agricultural intensification and agricultural 

land expansion, increases greenhouse gas emissions from deforestation and land 

use changes. The intricate relation between climate change and food security 

makes the case for integrated policies that maximise co-benefits while addressing 

trade-offs. That is fundamental to make sure that ‘climate action’ will not 

jeopardize the achievement of ‘zero hunger’ and vice-versa.  
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INTRODUCTION 

According to the Food and Agriculture Organisation of the United Nations 

(FAO, 2009), “Food security exists when all people, at all times, have physical, 

social and economic access to sufficient, safe and nutritious food to meet their 

dietary needs and food preferences for an active and healthy life”. Food security 

is built on four pillars (Committee on World Food Security, 2012; Ericksen, 

2008; FAO et al., 2013; United Nations System High Level Task Force on Global 

Food Security, 2011): food availability (i.e. sufficient quantities of food produced 

and supplied on a consistent basis); food access (i.e. physical access and 

affordability); food utilisation (i.e. proper use of food based on basic nutrition 

knowledge); and stability in food availability, access and utilization. The concept 

of food security (FS) has been central in the discussion on sustainable 

development. Indeed, the first Millennium Development Goal (MDG) aimed to 

“Eradicate extreme poverty and hunger” (United Nations, 2015a). More recently, 

from 2016 on, the second Sustainable Development Goal (SDG) “Zero Hunger” 

aims to “End hunger, achieve food security and improved nutrition and promote 

sustainable agriculture” (United Nations, 2015b). However, despite efforts made 

over the last decades, food insecurity is still a pressing issue in many countries, 

especially developing ones. In fact, the report on the State of Food Security and 

Nutrition in the World 2019 (FAO et al., 2019) shows that more than 820 million 

people were hungry in 2018, especially in Africa, Latin America and Asia. 

Nevertheless, it was estimated that over 2 billion people do not have a good FS 

status, including 8% of the population of developed countries (e.g. North 

America and Europe), when also considering people affected by moderate levels 

of food insecurity (FAO et al., 2019).  

Food insecurity is a symptom of the dysfunction of the global food system 

(Capone et al., 2016; Capone et al., 2018; El Bilali et al., 2018; El Bilali, 2018; El 

Bilali, 2019), which is under the unprecedented confluence of various pressures 

(FAO, 2014) such as climate change (FAO, 2016). Indeed, FAO (2016) puts that 

“Through its impacts on agriculture, climate change will have negative effects on 

food security in all of its dimensions […] While food security will be affected 

through other channels – for example, by extreme weather events that reduce 

urban dwellers’ incomes and thus access to food – agriculture is a key channel 

through which climate change affects food security” (p. 8). Climate change 

affects the natural resources (e.g. water, land) used in agricultural production 

(Cadro et al., 2019; Čustović et al. 2012; Simunic et al., 2019). Beyond its 

impacts on agriculture and food security, climate change (CC) is one of the most 

pressing challenges facing humanity (Intergovernmental Panel on Climate 

Change, 2012; Steffen et al., 2015; United Nations, 2015b). It is central in the 

ongoing debate on sustainable development. Indeed, the SDG 13 “Climate 

action” aims to “Take urgent action to combat climate change and its impacts” 

(United Nations, 2015b). Furthermore, CC represents a threat towards the 

achievement of different SDGs such as SDG2 “Zero hunger” (Mugambiwa & 

Tirivangasi, 2017). In this context, the present paper aims to analyse the 
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multifaceted relations between CC and food security. In particular, it explores the 

impacts of CC on the four dimensions of food security. The paper draws upon a 

review of all documents indexed in the Web of Science viz. Science Citation 

Index Expanded (SCIE), Social Sciences Citation Index (SSCI), Arts & 

Humanities Citation Index (A&HCI), Conference Proceedings Citation Index - 

Science (CPCI), and Emerging Sources Citation Index (ESCI). A search was 

performed in June 2020 using the Title-Abs-Key search query {climate change} 

AND {food security}. 

 

EFFECTS OF CLIMATE CHANGE ON FOOD SECURITY DIMENSIONS 
Climate change and food availability 

Climate change affects food availability through its adverse impacts on 

crop yields, and fish and livestock productivity, especially in Sub-Saharan Africa 

(SSA) and South Asia, where most of the food insecure people live. Indeed, 

Zougmoré et al. (2018) suggest that “[…] without appropriate interventions, 

climate change and variability will affect agricultural yields, food security and 

add to the presently unacceptable levels of poverty in sub-Saharan Africa”. The 

effects of CC will be particularly severe in regions where agriculture is 

predominantly rain-fed such as in SSA, which makes it highly vulnerable to 

climate fluctuations and droughts (Adhikari et al., 2015; Cooper et al., 2008; 

Muchuru & Nhamo, 2019). Webersik and Wilson (2009) put that “African 

economies are closely linked to natural resources and rely heavily on agriculture, 

largely rain fed […]. It is predicted that Africa will be particularly vulnerable to 

climate change and climate variability associated with biodiversity loss, food 

insecurity, water scarcity and an increase in drought frequency” (p. 400). CC will 

reduce the yields and productions of the main staple crops such as rice (Akinbile 

et al., 2015; van Oort & Zwart, 2018), wheat (Trnka et al., 2019) and maize 

(Davenport et al., 2018; Freduah et al., 2019; Murray-Tortarolo et al., 2018; 

Waha et al., 2013), CC is also predicted to affect livestock productivity (Godber 

& Wall, 2014; Mare et al., 2018; Naah & Braun, 2019). Ramasamy (2010) put 

that “Rising temperatures, more intense droughts, floods, and greater weather 

variability all mean productivity losses to crops and livestock” (p. 185). Some 

studies also report an increase in the incidence of animal diseases that is 

attributed to CC (Hussain et al., 2016). Furthermore, the impacts of CC on crops 

and livestock are strongly linked; for instance, the decrease in the growth of 

forages reduce livestock weight gains (Butt et al., 2005). Further studies also 

analyse the potential adverse effects of CC on fisheries (Ding et al., 2017; Lam et 

al., 2012; Lauria et al., 2018). Referring to the Ganges-Brahmaputra-Meghna 

(Bangladesh/India) and the Volta (Ghana) deltas, Lauria et al. (2018) suggest that 

“changes in temperature and primary production could reduce fish productivity 

and fisheries income especially in the Volta and Bangladesh deltas” (p. 1566). 

The impacts of CC on fisheries, and consequently fish-based economies, are 

expected to be particularly high in Small Island Developing States (SIDS) (Dey et 

al., 2016; Moustache, 2017). 
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Most of the scholarly literature focuses on CC damages on agriculture thus 

food availability; nevertheless, Hasegawa et al. (2018) point out that stringent CC 

mitigation measures can also increase the risk of food insecurity in SSA. Hence, 

the challenge ahead is how to balance socio-economic development (including 

food security) and environmental conservation (e.g. CC mitigation) (Rudi et al., 

2012). Moreover, some scholars assume that the so-called ‘carbon fertilisation’ 

may offset somehow the impact of CC on crop yields. In fact, Roudier et al. 

(2011) highlight “the pivotal role that the carbon fertilization effect may have on 

the sign and amplitude of change in crop yields” (p. 1073). Likewise, Sultan and 

Gaetani (2016) point out that “a robust evidence of yield loss in West Africa 

emerges. This yield loss is mainly driven by increased mean temperature while 

potential wetter or drier conditions as well as elevated CO2 concentrations can 

modulate this effect”. Moreover, global warming could expand both the 

agricultural area and growing season in some northern countries such as Russia 

(Kiselev et al., 2013), with positive effects on agriculture production. 

Yields and productivity declines can have serious implications also for the 

other FS dimensions, especially food access and food utilisation. For instance, 

Solaymani (2018) shows a “negative impact of rainfall-temperature variability 

[…] on food availability and access to food due to a reduction in the supply of 

agricultural products, a commodity inflation pressure and a reduction in 

household income” (p. 1575) in Malaysia. Wheeler and von Braun (2013) argue 

that “food access and utilization will be affected indirectly via collateral effects 

on household and individual incomes, and food utilization could be impaired by 

loss of access to drinking water and damage to health” (p. 508). 

 

Climate change and food access  

Climate change will reduce food access through negative impacts on both 

food prices and rural livelihoods. Food supply shortfalls, due to negative impacts 

of CC on yields and production, would increase food prices. Increases in food 

prices would affect millions of low-income people that live in areas that are 

already affected by high rates of hunger and poverty, such as South Asia 

(Bandara & Cai, 2014) and SSA (Tamako & Thamaga-Chitja, 2017). Tamako 

and Thamaga-Chitja (2017) suggest that “Sub-Saharan Africa is faced with a 

range of climate risks, which include rapid and uncertain changes in rainfall and 

temperature patterns that threaten food production, and could lead to an increase 

in food prices and food insecurity” (p. 16). Poor urban and rural people, most of 

whom are net food buyers and already spend a high share of their income on 

food, would find it more difficult to meet their dietary needs, which increase the 

risk of food insecurity and hunger. The situation is particularly alarming for 

populations that depend on agriculture for their livelihoods and income, 

especially small-scale farmers in the Global South (Descheemaeker et al., 2016; 

García de Jalón et al., 2018; Williams et al., 2018; Wood et al., 2014). In this 

regard, Williams et al. (2018) put that “The impacts of changing climate on 

agriculture have consequences on livelihoods and food security. Smallholder 
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farmers, who have heterogeneous farming systems and limited resources, 

compounded with multiple risks, are greatly affected”. Akinseye et al. (2020) 

argue that “Climate variability and change will have far reaching consequences 

for smallholder farmers in sub-Saharan Africa, the majority of whom depend on 

agriculture for their livelihoods”. Indeed, rural populations will suffer from the 

increase of food prices as well as the negative impacts of CC on their sources of 

income and livelihoods strategies relating to agriculture. Indeed, agricultural 

production loss implies the loss of income for farmers and of revenues for 

countries (Sultan et al., 2019) as agriculture is an important source of income and 

livelihoods in rural areas and a significant contributor to the national gross 

domestic product in developing countries (Diao et al., 2007). Decrease of 

production will be often combined with the loss of livelihoods assets due to the 

increase of the intensity and frequency of climate-related disasters (Habiba et al., 

2016; Poudel et al., 2017). Indeed, severe droughts or floods can dramatically 

reduce incomes and cause asset losses thus eroding income earning capacity. 

Poor rural people (e.g. smallholders, agricultural workers) are particularly 

vulnerable to disaster impacts.  

The impacts of CC will be also high on food importing countries as food 

exports might be reduced or banned in case of extreme climate events. For 

instance, Qureshi et al. (2013) show that CC will reduce Australian food exports 

and put that “Despite its relatively small contribution to total global food supply, 

Australia's contribution to international trade in wheat, meat and dairy products is 

substantial and could affect global food prices” (136), especially in South and 

South-East Asia, which already suffer from food insecurity. While most of the 

focus is on the impacts of CC on economic accessibility (i.e. affordability), CC 

will also impact food physical accessibility in remote regions. For instance, 

referring to the Himalayan region, Hussain et al. (2016) report that “After 

hazards, households face transitory food insecurity owing to damage to their local 

food systems and livelihood sources, and constrained food supply from other 

areas” (p. 921). Gregory et al. (2005) highlight the diversity of pathways through 

which CC affects FS and argue that “Climate change may affect food systems in 

several ways ranging from direct effects on crop production (e.g. changes in 

rainfall leading to drought or flooding, or warmer or cooler temperatures leading 

to changes in the length of growing season), to changes in markets, food prices 

and supply chain infrastructure” (p. 2139). 

 

Climate change and food utilisation  

Climate variability will change food utilisation with impacts on the 

nutrition status of the populations, especially poor and vulnerable people. For 

instance, higher temperatures can favour the development of pathogens, while 

water scarcity (induced by droughts) affects water quality and hygiene habits, 

especially in arid and semi-arid areas, which could increase the burden of 

diseases (e.g. diarrhoea) (FAO, 2016), especially among the poor children. 

Indeed, the impacts of malnutrition caused by global warming might be 
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particularly severe among vulnerable groups such as children (Belesova et al., 

2019; Sorgho et al., 2016) and women (Bryan et al., 2018). Also the dietary 

patterns of indigenous communities will be particularly affected (Smith et al., 

2019; Wesche & Chan, 2010); referring to the Inuit in the Canadian Arctic, 

Wesche and Chan (2010) argue that “Changing access to, availability of, quality 

of, and ability to use traditional food resources has implications for quality of 

diet. Nutritional implications of lower traditional food use include likely 

reductions in iron, zinc, protein, vitamin D, and omega-3 fatty acids, among 

others” (p. 361). CC will also affect food utilisation in other ways such as 

reducing the nutrient content of staple crops and increasing the risk of food 

contamination (Lake et al., 2012; Medina et al., 2017). Indeed, CC will have 

notable impacts on food utilisation, including nutrition and food safety (Lake et 

al., 2012). Lake et al. (2012) highlight the relation between food access and food 

utilisation dimensions of FS in the context of changing climate and suggest that 

“Increasing food prices may lower the nutritional quality of dietary intakes, 

exacerbate obesity, and amplify health inequalities. Altered conditions for food 

production may result in […] altered use of pesticides and veterinary medicines, 

and affect the main transfer mechanisms through which contaminants move from 

the environment into food. All these have implications for food safety and the 

nutritional content of food” (p. 1520). Moreover, the literature points to some 

potential links between CC and diet-related non-communicable diseases (NCDs) 

(Savage et al., 2020). Other scholars analyse the linkage between CC and food 

utilisation the other way round and point out to the need to move towards dietary 

patterns that have lower GHG emissions to mitigate CC (Lake et al., 2012). 

Esham et al. (2018) point out that little attention is paid to the impacts of CC on 

access and utilization dimensions of FS and highlight that “achieving food 

security necessitates action beyond building climate resilient food production 

systems to a holistic approach that is able to ensure climate resilience of the entire 

food system while addressing nutritional concerns arising from impacts of 

climate change” (p. 1017). This implies expanding the narrow focus from the 

impacts of the changing climate on crop yield and productivity to include the 

impact on the nutritional value of crops (Leisner, 2020) and, consequently, diets.  

 

Climate change and food system stability  

Climate variability and the increasingly frequent and intensive extreme 

climate events will affect the stability of food availability, access and use. This 

will likely happen through changes in seasonality, fluctuations in ecosystem 

productivity, increased risks and reduced predictability of food supply (FAO, 

2016). This will be a major problem especially for SIDS and landlocked 

countries, which are more vulnerable to both food supply and trade disruptions. 

Referring to the islands of the South Pacific, Barnett (2011) shows that “climate 

change will adversely affect food systems in the region, including the supply of 

food from agriculture and fisheries, the ability of countries to import food, 

systems for the distribution of food, and the ability of households to purchase and 
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utilize food” (p. 229). CC will affect all the elements of and activities within the 

food system (HLPE, 2014) with cascading effects and far-reaching implications 

in terms of FS at global, national and local levels (Myers et al., 2017; Schnitter & 

Berry, 2019). The short-term effects of temperature increase and rainfall 

variability on crop yields can have long-term effects on global food system 

stability. In this regard, Wheeler and von Braun (2013) put that “A robust and 

coherent global pattern is discernible of the impacts of climate change on crop 

productivity that could have consequences for food availability. The stability of 

whole food systems may be at risk under climate change because of short-term 

variability in supply” (p. 508). Climate variability would also increase price 

volatility (Baldos & Hertel, 2015; Takle et al., 2013). The recognition of the 

impacts of CC on food availability, access and utilisation and their stability over 

time implies the need of adopting a food system approach. In this respect, Keller 

et al. (2018) point out that “Efficient responses require an understanding of the 

full spectrum of potential climate impacts on food utilization, access and 

availability, as well as on the underlying natural, built and governance systems” 

(p. 742). 

 

FOOD SECURITY AND CLIMATE CHANGE MITIGATION 

The relation between CC and FS is dual but much more attention is paid in 

the literature to the impacts of CC on food security. In this respect, Islam and 

Wong (2017) argue that “it seems that research on climate change and food 

in/security has often been one-sided; with climate change being identified as the 

cause of food insecurity and not how the systems in place to ensure food security 

have exacerbated the issue of climate change”. Agriculture is a main contributor 

to CC, through GHG emissions, and one of the most affected sectors by CC 

(FAO, 2016; HLPE, 2012). Agriculture, forestry and other land uses (AFOLU) 

account for about a fifth of GHG emissions worldwide (FAO, 2016). Indeed, 

Torquebiau (2017) suggests that “Agriculture is probably the most climate-

dependent human activity and is both victim and responsible for climate change, 

while it can also be a solution to the climate change crisis”. In this context, 

sustainable intensification is presented as a win-win strategy to combine FS and 

CC mitigation (Ayantunde et al., 2020; Descheemaeker et al., 2016; van Loon et 

al., 2019). However, referring to cereal cropping in SSA, van Loon et al. (2019) 

conclude that while “intensification scenarios are clearly superior to expansion 

scenarios in terms of climate change mitigation” (p. 3720), “Intensification will 

come, depending on the nutrient use efficiency achieved, with large increases in 

nutrient inputs and associated GHG emissions” (p. 3720). Many scholars 

highlighted the benefits of climate-smart agriculture (CSA) (Abegunde et al., 

2019; García de Jalón et al., 2017) both for CC mitigation and adaptation. 

Loboguerrero et al. (2019) argue that “Climate-smart agriculture can help foster 

synergies between productivity, adaptation, and mitigation”. In this context, FAO 

(2016) suggests that “Food and agriculture must be central to global efforts to 

adapt to climate change, through policies and actions that address vulnerabilities 
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and risks and promote agricultural systems that are resilient and sustainable […] 

Delaying the transformation of the agricultural sectors will force poorer countries 

to fight poverty, hunger and climate change at the same time”. 
 

CONCLUSIONS 

This paper presents a comprehensive review on the multifaceted 

relationships between CC and food security. It shows an increasing academic 

interest in the nexus between CC and the different dimensions of food security. 

However, most of the articles deal with the effects of CC on food availability and 

agriculture (especially crop production) while analyses regarding the remaining 

dimensions of FS are rather scarce. The effects of CC on food security, that are 

expected to intensify over time, vary across countries and world regions. Indeed, 

effects are expected to be higher in developing countries whose economies are 

very dependent on the performance of rain-fed agriculture. Furthermore, the 

review shows that there is a dual relationship between climate change and food 

security. Both strategies for CC mitigation and adaptation have an impact on food 

security. The multifaceted and multidimensional relations between CC and FS 

call for adopting reflexive governance arrangements and integrated policies that 

maximise co-benefits while addressing trade-offs between climate and FS (e.g. 

agriculture) policies. This is of paramount importance to make sure that strategies 

for CC mitigation and/or adaptation do not jeopardize efforts for ending hunger 

and eradicating all forms of malnutrition in the framework of the implementation 

of the 2030 Agenda for Sustainable Development. In this respect, further efforts 

are needed in science, policy and practice to foster transition towards low 

emissions and climate resilient agriculture and food systems to achieve the long-

term climate neutrality and food security objectives. Likewise, it is necessary to 

promote approaches that deliver mitigation, adaptation and development co-

benefits, especially in the Global South. 
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