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Summary: In addition to compromising food security, climate change-related extreme weather 
lowers urban residents' incomes and access to food. Unexpected effects of climate change on food 
availability are possible. This review paper aims to investigate how climate change affects the 
availability of food. Climate change can have a wide range of effects on agricultural systems, making 
it more challenging to sustainably produce enough food and inexpensive, nutrient-dense food. We 
must broaden our narrow focus from increasing yield and plant productivity to take into account 
the impact of climate change on the nutritional content of food crops in order to fully comprehend 
how climate change is affecting our world's food supply. Proactive adaptation can boost capacity to 
manage climate change by integrating climate change in long-term decision-making and eliminating 
disincentives to adjust behaviour in response to climate change.   
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Introduction  

Our knowledge of the extent to which climate change impacts us and our environment has 
improved as a result of arguments and evidence on climate change variability (Andric et al., 2019). Due 
to its extensive impact on numerous social and environmental realms, many decision-makers confront a 
challenging task in developing effective policies to reduce the climate change hazards. Despite gaps in 
scientific understanding and ambiguity regarding the most effective ways to contain and mitigate the 
complex dangers, many governing entities at the international, regional, and national levels have 
recognized the value of preventive activities and policies (Ciplet et al., 2017). The severity of climate 
change effects and how much they contribute to the deterioration of food security are slowly becoming 
more apparent. One important effect of climate change that seriously jeopardizes the viability and 
sustainability of all life is the susceptibility to future global food security (Leisner, 2020). 

In particular, population density, health, food production and distribution, and poverty received 
considerable consideration at the 1974 World Food Conference with regard to food security (United 
Nations, 1975). In the 1980s, food security studies focused on the minutiae of access to food, nutrition, 
and household food entitlements. Prior to that, research on food security at the macro level, including 
the nation's food production, inventories, and foreign trade, was extensive. Environmental concerns 
such as deforestation, water scarcity, air quality, overuse, and climate change have taken precedence 
over food security since 1996 (Firdaus, 2015). 

The four aspects of food security were the stability of food availability, access to adequate and 
nutritious food for all people, use of food to meet all socio-physiological demands, and availability of 
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sufficient and high-quality food. In addition to the four dimensions, the availability and use of food are 
regarded as essential aspects of the "sustainability" of the entire food system (Timmer, 2017). 
Therefore, taking sustainability into account is crucial to achieving food security, which should also be 
taken into account as a long-term time dimension (Berry et al., 2015). 

Resources are impacted by climate change (Cadro et al., 2019; Simunic et al., 2019). Extreme 
weather brought on by climate change has an impact on urban populations' access to food, incomes, 
and food security. Apart from its effects on agriculture and food security, climate warming is one of the 
most urgent concerns facing humanity (Steffen et al., 2015). Future food security is seriously threatened 
by changes in the temporal and spatial distribution of climate variables as well as a rise in the frequency 
of extreme weather events (Chen et al., 2015; Zhao, et al., 2015). Additionally, variations in temperature 
and precipitation can drastically alter regional climates, which have an impact on crop yield. 
 
Method 

The information in this review paper was gathered entirely from secondary sources. The 
information presented here was compiled from sources, such as published articles, books, and 
dissertations. The majority of the literature spans the years 2015 to 2020, with a few review materials 
carefully chosen from the preceding period to serve as a foundation for the evaluation. 
 
Result and Discussion 
Climate change effect on food availability 

Climate change affects food availability by reducing crop yields, fish and cattle productivity, 
particularly in Sub-Saharan Africa and South Asia, where the majority of food-poor people live. 
According to Zougmore et al. (2018), without suitable actions, climate change and unpredictability 
would damage agricultural productivity, food security, and add to the already excessive levels of poverty 
in Sub-Saharan Africa. The effects of climate change will be most severe in countries where agriculture 
is mostly rain-fed, such as Sub-Saharan Africa, making it especially vulnerable to climate changes and 
droughts (Muchuru and Nhamo, 2019). 

Climate change would lower the yields and output of major staple crops such as rice (Akinbile 
et al., 2015) and maize (Freduah et al., 2019). Climate change is also expected to reduce animal output. 
Some studies have also showed an increase in the occurrence of animal diseases caused by climate 
change (Hussain et al., 2016). Yield and productivity decreases can have major consequences for the 
other food security elements, particularly food access and food utilization. Solaymani (2018), for 
instance, demonstrates the detrimental effects of rainfall and temperature fluctuation on food 
availability and access to food due to a decrease in the supply of agricultural products, commodity 
inflation, and typically a decrease in household income. 
 
Climate change effect on food access 

The availability of resources to purchase food is referred to as food accessibility. Resources for 
food production, food values, transportation and trade networks, wholesale and retail systems, 
accessibility to food, sociocultural norms, food preferences, and distribution channels all play a role 
(Brown et al., 2015). Food prices would rise as a result of food supply limitations caused by climate 
change negative effects on production and output. Food price hikes would have a severe impact on 
low-income people in South Asian communities that already have high rates of hunger and poverty 
(Tamako and Thamaga, 2017). Sub-Saharan African countries face a number of climate dangers, 
including abrupt and unpredictable changes in temperature and rainfall patterns, which imperil food 
production and may increase food costs and food poverty (Tamako and Thamaga, 2017). 

Food insecurity and hunger would become more common among impoverished urban and 
rural populations, the bulk of whom are net food purchaser and already spend a significant portion of 
their income on food. The situation is extremely concerning for those whose livelihood and income is 
dependent on agriculture, particularly small-scale farmers (Garcia de Jalon et al., 2018; Williams et al., 
2018). They also say that the effects of climate change on agriculture will have a variety of 
consequences for livelihoods and food security. 
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Smallholder farmers are particularly vulnerable because they use a variety of farming practices, 
have few resources, and face a number of hazards. Climate change and variability will have a significant 
impact on smallholder farmers in Sub-Saharan Africa, who mostly rely on agriculture for a living 
(Akinseye et al., 2020). There is little doubt that rising food prices and the negative consequences of 
climate change on their sources of income and agricultural livelihood strategies will have a severe 
impact on rural inhabitants. Farmers' income and tax revenues are both reduced when agricultural 
productivity falls (Sultan et al., 2019). As the intensity and frequency of climate-related disasters grow, 
so will production, as will the loss of assets that support livelihoods (Poudel et al., 2017). 
 
Climate change effect on food utilisation 

Climate change influences how food is consumed by diminishing the availability of wild crops 
and the productivity of small-scale farmers. Climate variability has an impact on child malnutrition 
among subsistence farmers in low-income nations. Weather changes, according to Phalkey et al. (2015), 
have a significant relationship with juvenile inhibition at home. 

Children and women may be more exposed to the impacts of global warming-induced hunger 
(Belesova et al. 2019; Bryan et al., 2018). Furthermore, climate change would affect food consumption 
by decreasing the nutritional value of staple crops and increasing the danger of food contamination. 
According to Esham et al. (2018), the impacts of climate change on people's ability to attain and use 
food security remain underappreciated. A comprehensive approach that can ensure the climate 
resilience of the entire food system and tackle nutritional difficulties caused by climate change effects is 
required when establishing food security and constructing climate resilient food production systems. 
This implies widening the narrow focus of climate change effects on agricultural production and yield 
to include the impact on crop nutritional value and, as a result, diets (Leisner, 2020). 
 
Climate change effect on food system stability 

Climate change threatens the sustainability of food systems, particularly for low-income people. 
In the semi-arid region of Northern Nigeria, for example, decreasing crop and livestock productivity 
was caused by rising temperatures and a severe drop in rainfall (Parker et al., 2019). Furthermore, it 
causes the loss of agricultural and grazing lands and increases water scarcity, which has a serious impact 
on livelihood, household income, and the occurrence of diseases such as malnutrition (Jibrillah et al., 
2018). 

Climate change has an impact on food security globally, nationally, and locally, which makes it 
unstable (Schnitter and Berry, 2019). The short-term effects of temperature and rainfall variation on 
agricultural output may have a long-term impact on the stability of the global food chain. Climate 
change may have made comprehensive food systems less stable than they once were due to supply 
changes and increased price volatility (Baldos and Hertel, 2015). A food system strategy must be 
implemented because it is clear that climate change has an impact on food supply, access, consumption, 
and stability across time. According to Keller et al. (2018) effective solutions require knowledge of the 
full spectrum of potential climate change impacts on food use, access, stability, and availability, as well 
as underlying ecological systems. 
 
Food security, climate change adaptation and mitigation  

According to Islam and Wong (2017), research on the relationship between food insecurity and 
climate change appears to be frequently skewed. Climate change is being blamed for food insecurity, 
rather than the systems in place to guarantee food security, which are claimed to have exacerbated the 
problem of climate change. Agriculture, the most climate-dependent human activity, is both a victim 
and a culprit of climate change, but it also has the capacity to alleviate the problem. 

Sustainable intensification is viewed as a win-win strategy for tackling both climate change and 
food security (van Loon et al., 2019; Ayantunde et al., 2020). However, van Loon et al. (2019) 
discovered that for Sub-Saharan African cereal cropping, "intensification scenarios are clearly preferable 
to expansion scenarios in terms of climate change mitigation." Depending on the level of nutrient usage 
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efficiency achieved, the strengthening will result in considerable increases in fertilizer inputs and 
associated greenhouse gas emissions. 

Some scholars stressed the benefits of employing climate-smart agriculture for both lowering 
and responding to climate change (Garcia de Jalon et al., 2017; Abegunde et al., 2019). Furthermore, 
according to Loboguerrero et al. (2019), "climate-smart agriculture can help build synergies between 
production, adaptation, and mitigation." Decarbonization technologies and practices, such as nuclear 
power, carbon storage and utilization, fuel switching, renewable energy, and efficiency improvements, 
are utilized to alleviate climate change. The majority of these advances are well-known and pose a 
reasonable degree of danger related to climate change (Bustreo et al., 2019). 

Although adaptation can mitigate some of the negative consequences of climate change, it cannot 
prevent it entirely. Climate change adaptation refers to modifications made to the human-environment 
system in response to existing and future climatic changes, with the goal of reducing or eliminating 
linked hazards and potentially increasing possibilities of combating climate change. To secure the 
livelihoods of vulnerable individuals, developing countries must make major adjustments to agricultural 
production in response to climate change. Adaptation methods are beneficial in assisting locals in 
dealing with harsh weather and climate change events (Alam et al., 2017). Policymakers, researchers, 
non-profit organizations (NGOs), communities, extension agents, and farmers should all be involved in 
the creation of adaptation strategies. These adjustments are generally location-specific and rely on local 
institutions and the dependents' socioeconomic status (Wei et al., 2017). 
 
Conclusion 

Climate change has a long-term, wide-ranging impact on food security. The reviewed evidence 
indicates that climate change has a detrimental effect on all four aspects of food security (availability, 
accessibility, utilisation, and stability). Many decision-makers thought it was difficult to develop 
effective policies to address the dangers of climate change because of its wide-ranging impact on 
numerous social and natural domains. Therefore, geophysical, social, technical, and cultural contexts 
and aspects should be considered in adaptation and mitigation methods. Comprehensive efforts 
combining adaptation and mitigation are required to lessen the consequences of climate change on the 
food economy. According to numerous studies, social factors define food security more precisely than 
physical ones. Because of this, poorer countries are more susceptible to weather changes and food 
shortages than wealthier ones. 
 
References 
Abegunde, V. O., Sibanda, M., & Obi, A. (2019). The 

dynamics of climate change adaptation in Sub-Saharan 
Africa: A review of climate-smart agriculture among 
small-scale farmers. Climate, 7(11), 132. 

Akinbile, C. O., Akinlade, G. M., & Abolude, A. T. (2015). 
Trend analysis in climatic variables and impacts on rice 
yield in Nigeria. Journal of Water and Climate Change, 
6(3), 534-543. 

Akinseye, F. M., Ajeigbe, H. A., Traore, P. C., Agele, S. O., 
Zemadim, B., & Whitbread, A. (2020). Improving 
sorghum productivity under changing climatic 
conditions: a modelling approach. Field Crops Research, 
246, 107685. 

Alam, G. M., Alam, K., & Mushtaq, S. (2017). Climate 
change perceptions and local adaptation strategies of 
hazard-prone rural households in Bangladesh. Climate 
Risk Management, 17, 52-63. 

Andrić, I., Koc, M., & Al-Ghamdi, S. G. (2019). A review of 
climate change implications for built environment: 
Impacts, mitigation measures and associated challenges 
in developed and developing countries. Journal of 
Cleaner Production, 211, 83-102. 

Ayantunde, A. A., Oluwatosin, B. O., Yameogo, V., & van 
Wijk, M. (2020). Perceived benefits, constraints and 
determinants of sustainable intensification of mixed 
crop and livestock systems in the Sahelian zone of 
Burkina Faso. International Journal of Agricultural 
Sustainability, 18(1), 84-98. 

Baldos, U. L. C., & Hertel, T. W. (2015). The role of 
international trade in managing food security risks from 
climate change. Food Security, 7(2), 275-290. 

Belesova, K., Gornott, C., Milner, J., Sié, A., Sauerborn, R., 
& Wilkinson, P. (2019). Mortality impact of low annual 
crop yields in a subsistence farming population of 
Burkina Faso under the current and a 1.5 C warmer 
climate in 2100. Science of the Total Environment, 691, 
538-548. 

Berry, E. M., Dernini, S., Burlingame, B., Meybeck, A., & 
Conforti, P. (2015). Food security and sustainability: can 
one exist without the other? Public Health Nutrition, 
18(13), 2293-2302. 

Brown, M., Antle, J., Backlund, P., Carr, E., Easterling, B., 
Walsh, M., ... & Tebaldi, C. (2015). Climate change, 
global food security and the US food system. 



 
Ratar. Povrt. 2023, 60(1): 20-25 

 

24 
 

Bryan, E., Bernier, Q., Espinal, M., & Ringler, C. (2018). 
Making climate change adaptation programmes in sub-
Saharan Africa more gender responsive: insights from 
implementing organizations on the barriers and 
opportunities. Climate and Development, 10(5), 417-
431. 

Bustreo, C., Giuliani, U., Maggio, D., & Zollino, G. (2019). 
How fusion power can contribute to a fully 
decarbonized European power mix after 2050. Fusion 
Engineering and Design, 146, 2189-2193. 

Čadro, S., Uzunović, M., Cherni-Čadro, S., & Žurovec, J. 
(2019). Changes in the water balance of Bosnia and 
Herzegovina as a result of climate change. Agriculture & 
Forestry/Poljoprivreda i Šumarstvo, 65(3). 

Chen, Y., Li, Z., Fan, Y., Wang, H., & Deng, H. (2015). 
Progress and prospects of climate change impacts on 
hydrology in the arid region of northwest China. 
Environmental Research, 139, 11-19. 

Ciplet, D., & Roberts, J. T. (2017). Climate change and the 
transition to neoliberal environmental governance. 
Global Environmental Change, 46, 148-156. 

Esham, M., Jacobs, B., Rosairo, H. S. R., & Siddighi, B. B. 
(2018). Climate change and food security: a Sri Lankan 
perspective. Environment, Development and 
Sustainability, 20(3), 1017-1036. 

Firdaus, R.B.R. (2015). The impact of climate change on 
paddy sector: Implication towards farmers’ production 
and national food security. Unpublished. Doctoral 
dissertation. Universiti Kebangsaan Malaysia, Bangi. 

Freduah, B. S., MacCarthy, D. S., Adam, M., Ly, M., Ruane, 
A. C., Timpong-Jones, E. C., ... & Adiku, S. G. (2019). 
Sensitivity of maize yield in smallholder systems to 
climate scenarios in semi-arid regions of West Africa: 
Accounting for variability in farm management 
practices. Agronomy, 9(10), 639. 

de Jalón, S. G., Iglesias, A., & Neumann, M. B. (2018). 
Responses of sub-Saharan smallholders to climate 
change: Strategies and drivers of adaptation. 
Environmental Science & Policy, 90, 38-45. 

García de Jalón, S., Silvestri, S., & Barnes, A. P. (2017). The 
potential for adoption of climate smart agricultural 
practices in Sub-Saharan livestock systems. Regional 
Environmental Change, 17(2), 399-410. 

Hussain, A., Rasul, G., Mahapatra, B., & Tuladhar, S. (2016). 
Household food security in the face of climate change 
in the Hindu-Kush Himalayan region. Food Security, 
8(5), 921-937. 

Islam, M. S., & Wong, A. T. (2017). Climate change and 
food in/security: a critical nexus. Environments, 4(2), 
38. 

Jibrillah, A.M., Choy, L.K. and Jaafar, M. (2018). Climate 
Change Manifestations and Impacts in the Sokoto 
Close-Settled Zone, Northwestern Nigeria (Manifestasi 
Perubahan Iklim dan kesannya ke atas Sokoto Close-
Settled Zone, Barat Laut Nigeria). Akademika, 88(2). 

Keller, M., Zamudio, A. N., Bizikova, L., Sosa, A. R., & 
Gough, A. M. (2018). Food security and climate change 
from a systems perspective: Community case studies 
from Honduras. Climate and Development, 10(8), 742-
754. 

Leisner, C. P. (2020). Climate change impacts on food 
security-focus on perennial cropping systems and 
nutritional value. Plant Science, 293, 110412. 

Loboguerrero, A. M., Campbell, B. M., Cooper, P. J., 
Hansen, J. W., Rosenstock, T., & Wollenberg, E. (2019). 
Food and earth systems: priorities for climate change 
adaptation and mitigation for agriculture and food 
systems. Sustainability, 11(5), 1372. 

Muchuru, S., & Nhamo, G. (2019). A review of climate 
change adaptation measures in the African crop sector. 
Climate and Development, 11(10), 873-885. 

Parker, L., Bourgoin, C., Martinez-Valle, A., & Läderach, P. 
(2019). Vulnerability of the agricultural sector to climate 
change: The development of a pan-tropical Climate Risk 
Vulnerability Assessment to inform sub-national 
decision making. PloS One, 14(3), e0213641. 

Phalkey, R. K., Aranda-Jan, C., Marx, S., Höfle, B., & 
Sauerborn, R. (2015). Systematic review of current 
efforts to quantify the impacts of climate change on 
undernutrition. Proceedings of the National Academy 
of Sciences, 112(33), E4522-E4529. 

Poudel, S., Funakawa, S., & Shinjo, H. (2017). Household 
perceptions about the impacts of climate change on 
food security in the mountainous region of Nepal. 
Sustainability, 9(4), 641. 

Schnitter, R., & Berry, P. (2019). The climate change, food 
security and human health nexus   in Canada: A 
framework to protect population health. International 
Journal of Environmental Research and Public Health, 
16(14), 2531. 

Šimunić, I., Likso, T., Miseckaite, O., Orlović-Leko, P., 
Ciglenečki, I., & Spalević, V. (2019). Climate changes 
and soil water regime. Poljoprivreda i Šumarstvo, 65(3), 
5-18. 

Solaymani, S. (2018). Impacts of climate change on food 
security and agriculture sector in Malaysia. 
Environment, Development and Sustainability, 20(4), 
1575-1596. 

Steffen, W., Richardson, K., Rockström, J., Cornell, S. E., 
Fetzer, I., Bennett, E. M., ... & Sörlin, S. (2015). 
Planetary boundaries: Guiding human development on 
a changing planet. Science, 347(6223), 1259855. 

Sultan, B., Defrance, D., & Iizumi, T. (2019). Evidence of 
crop production losses in West Africa due to historical 
global warming in two crop models. Scientific Reports, 
9(1), 1-15. 

Thamaga-Chitja, J. M., & Tamako, N. (2017). Does social 
capital play a role in climate change adaptation among 
smallholder farmers for improving food security and 
livelihoods? Journal of Consumer Sciences. 

van Loon, M. P., Hijbeek, R., Ten Berge, H. F., De Sy, V., 
Ten Broeke, G. A., Solomon, D., & van Ittersum, M. K. 
(2019). Impacts of intensifying or expanding cereal 

cropping in sub‐Saharan Africa on greenhouse gas 
emissions and food security. Global Change Biology, 
25(11), 3720-3730. 

Wei, D., Brugués, A., Rose, A., Carlos, A., García, R., & 
Martínez, F. (2017). Climate change and the economy in 
Baja California: Assessment of macroeconomic impacts 
of the State's Climate Action Plan. Ecological 
Economics, 131, 373-388. 



 
Ratar. Povrt. 2023, 60(1): 20-25 

 

25 
 

Williams, P. A., Crespo, O., Abu, M., & Simpson, N. P. 
(2018). A systematic review of how vulnerability of 
smallholder agricultural systems to changing climate is 
assessed in Africa. Environmental Research Letters, 
13(10), 103004. 

Zhao, J., Huang, Q., Chang, J., Liu, D., Huang, S., & Shi, X. 
(2015). Analysis of temporal and spatial trends of hydro-

climatic variables in the Wei River Basin. Environmental 
Research, 139, 55-64. 

Zougmoré, R. B., Partey, S. T., Ouédraogo, M., Torquebiau, 
E., & Campbell, B. M. (2018). Facing climate variability 
in sub-Saharan Africa: analysis of climate-smart 
agriculture opportunities to manage climate-related 
risks. Cahiers Agricultures (TSI), 27(3), 1-9.

 
Uticaj klimatskih promena na bezbednost hrane 

 
Alemitu Worku ∙ Melkamu Terefe 

 

Sažetak: Pored toga što ugrožavaju bezbednost hrane, ekstremne vremenske prilike prouzrokovane klimatskim 
promenama smanjuju prihode stanovništva i pristup hrani. Mogući su neočekivani uticaji klimatskih promena na 
raspoloživost hrane. Cilj ovog rada je istraživanje uticaja klimatskih promena na dostupnost hrane. Klimatske 
promene mogu različito uticati na poljoprivredne sisteme otežavajući održivu proizvodnju dovoljnih količina 
hrane i jeftine hrane bogate hranljivim materijama. Moramo proširiti svoje uske vidike od povećanja prinosa i 
produktivnosti hrane i uključiti uticaj klimatskih promena na hranljivi sastav useva koji se koriste kao hrana kako 
bismo u potpunosti shvatili način na koji klimatske promene utiču na svetsku raspoloživost hrane. Proaktivna 
adaptacija može poboljšati kapacitet za upravljanje klimatskim promenama kroz integraciju klimatskih promena u 
donošenje dugoročnih odluka i eliminaciju destimulacija u cilju promene ponašanja u odgovoru na klimatske 
promene. 
Ključne reči: dostupnost hrane, korišćenje hrane, poljoprivreda, ublažavanje klimatskih promena 


