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	Climate change plays a key role in a wide variety of socio-economic issues, but it directly impacts agriculture in every part of the globe. One of its most striking features is its disproportionate effect on ethnic minorities and different income brackets. According to the World Health Organisation (2022), food scarcity affected 29% of the global population in 2021, meanwhile across Africa, it was estimated that around 21% of people were suffering from malnutrition, and 78% of the population was unable to afford a healthy diet (figure 3) (Owolade et al, 2022), (Relief Web, 2023).
Extreme weather resulting from climate change, typically exacerbates poverty and hunger in communities which already lack the resources to adapt. This results in a downward spiral that becomes increasingly difficult to resolve, particularly when lacking basic access to services and education. (Met Office, 2022). Malnourished children in particular, are at a disadvantage from the beginning, often experiencing stunted development in a situation over which they have no control. This highlights the unfairness inherent in the current system and creates incentive for society to address the imbalance.
Specific causes of food scarcity in Africa vary from region to region. One of the most significant in terms of scale is crop failure due to drought, which is most prevalent in the arid regions of East Africa such as Somalia, Ethiopia and Kenya. (Council on Foreign Relations, 2022). In sub-Saharan regions where there is a tropical climate, threats from flooding and pests disease / pests are also common (Reed et al, 2022), (Alliance for Science, 2021).
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Introduction
Whilst climate change affects the entire world, it hits small communities the hardest, particularly in the tropical and arid regions of Africa, Southeast Asia and South America, food status affected by flooding. In addition to this, flooding across Africa is becoming increasingly prevalent, with 2020 being a year of record breaking events (figure 4). 
Heat Stress is another major issue in the agriculture sector. Some studies suggest that each degree rise in temperature equates to roughly 6% yield reduction in wheat crops, an economically central crop for the globe (accounting for 17% of global crop acreage). Heat stress can be successfully managed in wheat crops through selective breeding, genetic modification and number of farming strategies such as conservation tillage, soil amendments (using compost / biochar) and crop rotation. Many of these methods requires specialist technology and brings additional costs (reducing overall profit / efficiency). (Mohan et al, 2023).
Food security is defined as: 
“A situation that exists when all people, at all times, have physical, social and economic access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life” 
(FAO et al, 2018). 
Isolating food security as a singular issue can be misleading, as it is determined by an array of different factors which are interlinked. In many cases, seemingly unrelated process can affect stable food supplies whilst having detrimental effects in and of themselves. For example, risks to ecosystem services can affect food scarcity by proxy. This is illustrated in figure 1, where various different impact pathways can lead to food insecurity / malnutrition. (Mirzabaev et al, 2023). 
There are four main factors which determine food security: availability, access, utilisation and stability. Whilst most real world cases involve a mixture of these factors, the one most commonly affected by extreme weather is stability. Unpredictable weather patterns mean farmers are unable to forecast and subsequently plan future harvests and yields for example. In East Africa, drought has been a growing issue, resulting in multiple failed crop harvests and loss of pastureland. In 2022, this three-year continuous drought resulted in an estimate of thirteen million Africans facing severe hunger across Somalia, Ethiopia and Kenya (Council on Foreign Relations, 2022).
Literature Review

· Loss of Pastureland
Loss of pastureland is typically the result of inappropriate land management and overpopulation. The issue is exacerbated by climate change, which is a persistent threat to ranging lands. (Alliance Biodiversity International – CIAT., 2023).
Pastoralism and nomadic farming are historic and widespread practises in West Africa (shown in figure 2). Today, if faces multiple contemporary challenges, many of which relate primarily to the loss of pastureland. With limited access to grazing land, many conflicts have occurred over the natural resource access between communities. Pressures over limited access to freshwater, particularly in the dry season, reinforce these disputes and mean there are constant tensions between locals. (United Nations, 2018). 

· Climate Influence on Disease and Pests (and associated effects on agriculture)
Crop disease is another issue heavily associated with climate change. According to Abraham (2024), the most effective way to mitigate plant virus diseases is to prevent spread through various agricultural practices (since, once infected, plants cannot be cured). Some of the food crops currently at most risk include cassava (Robson, Hird and Boa, 2023), maize, wheat and sweet potatoes.
Livestock diseases provide an additional challenge in modern pastoral agriculture. IPM (Integrated Pest Management) is an up-and-coming, environmentally sensitive method of mitigating disease in both arable and pastoral farming through use of multiple chemical and non-chemical biological control methods. (African Contemporary Farming, 2024). 

· Effects of Malnutrition
Malnutrition has no universally accepted definition. In this context if refers to a deficiency of nutrients resulting in measurable adverse effects (Saunders and Smith, 2010). Owolade et al (2022), explains that malnutrition affects the function of every organ system in the body. This results in a weakened immune system, impaired cognitive function and impaired development in children. As an additional consequence, combating illness becomes more difficult. where subsistence farming is most practised, and the majority of extreme weather events occur (Times Agriculture, 2023).

· Causes of Crop Failure
Flooding is one of the major contributors to food scarcity in Africa. According to Reed et al (2022), roughly 12% of people that experienced food insecurity from 2009 to 2020 had their 

· Social Injustice in Agriculture in Africa
Agriculture in rural settings continues to suffer from a variety of contemporary socio-economic issues. In Sub-Saharan Africa, the mortality rate as a result of malnutrition is increasing more than anywhere else in the world. Factors which maintain this trend, such as low educational status, are a direct result of an unbalance in the distribution of wealth both on a global and individual level (OECD, 2024). 
In Africa, prevalence of malnutrition is higher than anywhere else in the world, with climate change playing a major role. Meanwhile, it has some of the lowest emissions across the continent. Between individual countries, the issue is further highlighted. A positive correlation can be observed between the places with low emissions and high rates of under nutrition (figures and 5) (Statista, 2022), (World Economic Forum, 2019).
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[image: ]Figure 1: Impact Pathways from Climate Change to Hunger and Malnutrition (Mirzabaev et al, 2023). 


 












[image: ]Figure 2: GIS Mapping of Transhumance Patterns in West Africa (United Nations, 2018).

















[image: ]Figure 3: Global Prevalence of Undernourishment (%) (FAO et al, 2018). 























[image: ]Figure 4: Variance of Flood Variables (number, total area, duration) (Reed et al, 2022).
[image: ]Figure 5: Food Insecurity Score vs CO2 Emissions (World Economic Forum, 2019).










Discussion 
Disproportionate effects on ethnic groups are inherent in this issue, despite sometimes being subtle. Whilst many of these relate back to the historic exploitation of Africa as a continent, some are more niche, such as the case of the Tigrayans. This involved a conflict in Ethiopia which occurred between the government and TPLF (Tigray People’s Liberation Front) which resulted in the government placing restrictions on humanitarian access (BBC, 2020), (Council on Foreign Relations, 2022). This specific crisis highlights the connections between politics and climate and is a typical example where equity for parties involved has been disregarded.
Despite widespread efforts to alleviate food scarcity across Africa, most attempts cannot combat the root issue and instead provide some form of short-term relief aid (generally financial support). Whilst these projects provide much needed stability for communities, they don’t typically address the disproportionate effects on minority groups. Some plans stand out, such as the World Food Programme’s climate-adaptive food systems in Somalia, which aim to mitigate the shock of future climate events through anticipatory action and community assets creation (WFP, 2019).
On the global scale, inequalities in food security often deep set in historic imbalances between societies. In Bangladesh, agriculture is one of the leading sectors of the economy. Recent climatic pressures have resulted in a 2% loss of GDP per year, with a projected figure of 17% by 2050 (Islam et al, 2022). According to the US Department of Agriculture (2025), the average American household spent roughly 10% of their income on food, whilst Kenya spent upwards of 50%. These statistics not only indicate the economic divide between countries, but also the perceived value of food in different cultures (Gupta, 2023). This provides additional barriers to achieving equity.
Specific effects of climate change include altered water availability / quality, heat stress and shifting phenology. These factors, which ultimately all lead to decreased productivity, are intensifying in all agriculture sectors. (Mirzabaev et al, 2023). Some strategies can help mitigate some of these effects such as RNA interference; a process by which gene silencing can be utilised to increase the threshold of heat tolerance within wheat crops. Other forms of genetic modification can also improve yield and provide resistance against certain diseases. Whilst these technologies are potentially key components in reducing food scarcity, the rapidly changing climatic conditions provide a constant stream of new challenges. In addition to this, many ethical concerns exist around the use of these technologies. (Mohan et al, 2023).
Crop disease is one of the most pressing issues in agriculture, particularly as it hits tropical regions hardest. When considering economic cost alone, the annual global economic impact of crop virus diseases is estimated at over thirty billion US dollars (Abraham, 2024). This, coupled with the fact that mitigation techniques advancing with modern technology, may provide a case for disease mitigation as one of the most effective ways to reduce food scarcity.
Poor governance, often the result of some form of social inequality, is another key element in the battle against malnutrition (and poverty in general). The socio-economic issues which arise as a result, exacerbate financial constraints on the agriculture community and create unstable conditions.

Conclusion 
Whilst climate change presents a great threat, overpopulation is arguably the most important factor contributing to malnutrition both in Africa, and across the globe. Alternative arguments point out that the issue is not with the quantity of food in the world, but the distribution. Overall however, whilst there is no individual solution to the issue, it is undeniable that reducing the population through strategies such as family planning would have a positive effect long-term. 
One of the most challenging hurdles to overcome in this issue (by its nature) are the financial constraints which are common amongst small-scale farming operations. One of the key considerations in this is cost benefit analysis, bearing in mind upfront costs aren’t always feasible (Alliance Biodiversity International – CIAT., 2023). 
Which issues / areas receive priority is another key consideration in this matter, particularly given aid capacity and the variability between regions. Contemporary solutions (generally resulting from advancements in technology), such as genetic crop modification, often cast a broad net which makes equity easier to attain. 
Given the critical status of malnutrition in Africa, the outcome is heavily dependent on speed. Quick, effective action, as shown in cases such as the Great Green Wall, will break the cycle of poverty and mitigate potential further generations experiencing malnutrition (UN, 2023). 
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Plots of variances of covariates over the study period, 2009-2020. Subplots are arranged as (A) variance of first-
differenced mean IPC, (B) variance of first-differenced flood occurrences, (C) variance of first-differenced flood
area as a proportion of panel area, and (D) variance of first-differenced cumulative seasonal flood duration.




image6.png
Prifysgol Cymru
Y Drindod Dewi Sant

University of Wales
Trinity Saint David





image7.png
IMPACT

Journal of Climate Change




