
Climate change refers to the gradual change in the 
overall global temperature, alterations in precipitation 
levels and patterns, as well as the heightened occurrence 
of violent weather conditions, remains a notable threat to 
different facets of human existence. Some of the most 
endangered economic divisions are agriculture and 
livestock which are vulnerable to food and income 
security, economic stability and farming practices 
worldwide (Corwin, 2021). The adverse effect of climate 
change on crops and livestocks tend to have social and 
economic implication which need to be tackled via 
strong measures and practices to mitigate their effect 
(Arora, 2019).

1. Effects on Crop Production

Climate change profoundly affects crop production 
through several mechanisms, each of which has 
significant implications for global food security and 
agricultural sustainability.

1.1. Temperature and Precipitation Patterns

Climate change has been defined to have several impacts 
on agriculture, with change in temperature and 
precipitation being one of the easily recognizable 
impacts. High temperatures may lead to enhanced rates 
of growth and development, meaning that the duration 
taken to grow crops and the yield may be affected 
negatively (Karimi et al., 2018). For instance, the yields of 
larger staple crops; wheat, rice, and maize are estimated 
to reduce by 6%, 3.2%, and 7.4 % with each degree 
Celsius rise in temperature, respectively. They also affect 
irrigation requirements, as an increase in temperature 
augments the rate of evapotranspiration, implying that at 
the time when water is needed most, for instance due to 
reduced precipitation, it may be less available (Agnolucci 
et al., 2020; Qin et al., 2023).

1.2. Growing Seasons and Zones

Some of these changes include alteration of growing 
seasons and change of agricultural regions and this has 
effect for or against the region. They indicated that 
warmer temperatures may extend the growing period of 
crop in the temperate areas increasing on one and 

multi-cropping cycles (Chen et al., 2016). Nevertheless, in 
tropical and subtropical zones, high-temperature levels 
may be higher than the optimal requirements for many 
crops’ growth, thus lowering their yield. Also, the crops 
which used to be grown in those areas may not be 
produced as effectively anymore. Hence, this requires 
people to change the patterns in cultivation of crops. For 
example, coffee production that depends on specific 
temperature conditions, may suffer from decreased 
production in regions like Brazil and Vietnam in the future 
due to increasing temperature (Gornall et al., 2010).

1.3.  Extreme Weather Events

It is much alarming that in recent years these disasters 
have become frequent and more intensified the 
droughts, floods, hurricanes and heat waves that 
demonstrate serious threats towards agriculture. Such 
occurrences can destroy crops in their tender ages, wash 
away soils, or interfere with planting and harvest periods. 
For example, the 2019 Midwest floods in USA hindered 
planting and as well devastated millions of acres of crops 
thus resulting to many losses in the farmers’ pocket. As for 
extreme weather factors, heat stress can cause crops to 
deplete their water supply within a single day and. 
Concurrent to that, drought stress can result in a lack of 
water supply for as long as crops need it, which impacts 
yield (WFP, 2024).

 

      

  

Co-Author
Asif Mehmood

Student of Agriculture 
Agronomy at the University of 

Agriculture Faisalabad 

Author
Muhammad Ahmed, ACMA

Senior ExecuƟve, AƩock Petroleum 
Limited and Vice Chairman, Faisalabad 

Branch Council (FBC) of ICMA  

ICMA’s Chartered Management Accountant, May-Jun 2024 37

F o c u s S e c t i o n

The Impact of Climate Change on Agriculture and 
Livestock: Adaptation and Mitigation Strategies



1.4.  Examples of Affected Crops

Crop varieties respond differently depending on how 
sensitive they are to the change in climate. For example:

• Wheat: As a result, wheat is considered as a 
cool-season crop plant and this is because the crop 
can only endure limited heat stress. Research 
findings indicate that the prospects of wheat yields 
might even reduce further in the leading producing 
countries encompassing India, the United States as 
well as Australia (Farhad et al., 2023).

• Corn: Drought and heat stress are major biotic 
stresses affecting corn, with the flowering stage 
being particularly critical. The drought of 2012 led to 
significant declines in crop output particularly corn 
(Liu et al., 2022).

• Rice: They found that rising temperatures pose 
threat to rice production in Asia and changes in the 
availability of water. High temperatures are 
increasing, causing problems with flooding and 
droughts that can harm rice paddies, which need a 
certain amount of water (Wassmann et al., 2009).

2. Effects on Livestock

The livestock sector faces numerous challenges due to 
climate change, affecting animal health, productivity, 
and overall system sustainability. The animals are 
sensitive to heat conditions in a way that it impacts their 
growth, reproduction and productivity (Abdurehman & 
Ameha, 2018). For instance, the general temperature in 
which dairy cows are hosted affects their milk yields and 
overall, heat stress is known to have a negative impact on 
beef meat quality. Heat stress also open ability of animals 
to diseases since it reduces the immunity of the animals. 
This is worrying particularly in areas where they live now 
temperatures are high and expect to rise in the future 
(Bekele, 2017).

2.1. Feed Availability and Quality

Some changes in climate impact on feed crops including 
corn, soybeans and alfalfa in terms of availability and 
quality. Floods, droughts, and the general fluctuation in 
rainfall has negative impacts on yields particularly for 
feed crops (Tripathi et al., 2016). Furthermore, a higher 
concentration of CO2 in the atmosphere may limit the 
protein and digestibility of forage plant-based feeds. This 
not only raise the cost of feed intake for the animals but 
also impacts their growth and production potential (Qin 
et al., 2023).

2.2. Water Scarcity

Water is important to the animals for consumption, 
besides which they need it to keep clean, and continue 

their feed growth. Water rationing because of climate 
change can negatively impact the animals through 
dehydrations, poor health, and even high mortality rates. 
A report by United States Environmental Protection 
Agency (EPA) clearly mentioned that the aquifer 
depletion and diminishing rate of water flow are 
expected to intensify water scarcity in areas that are 
already constrained. Subsequently, farmers are most 
likely to suffer as they have to cull or purchase water, 
which is costly. This is particularly salient in arid and 
semi-arid areas where livestock production is a significant 
part of the livelihood for the people (EPA, 2023).

Rising temperatures with changes in rainfall distribution 
develop ideal conditions in disease and pests that affect 
livestock. For instance, expansion of tick, mosquito and 
other vectors raise the incidence of diseases like the Rift 
Valley Fever, Bluetongue and the West Nile Virus. These 
diseases hence can result in high economic impacts 
through increased veterinary expenses, productivity 
loss, loss of stock through death and morbidity (Grossi et 
al., 2018).

2.3. Impact on Productivity

Heat stress, low feed intake, scarcity of water, and 
diseases, consequently, reduce the livestock production 
levels. This poses a problem to the production of meat, 
milk and eggs, which are proteins that are food insecure 
people depend on (Cheng et al., 2022). It also affects 
income generators like the farmers, whose major source 
of income is from livestock especially from developing 
countries where majority of the farmers are small scale 
farmers (Escarcha et al., 2018).

3. Socio-Economic Impacts

The effects of climate change on agriculture and livestock 
have far-reaching socio-economic consequences, 
affecting food security, rural livelihoods, and overall 
economic stability.

3.1. Economic Losses

Global climatic changes affect crop and livestock yields 
reducing farmer’s income in the affected areas. Such 
losses can lead to more debt, decrease in income, and to 
the worst, some people have been forced to drop farming 
as a means of livelihood (Thamo et al., 2017). For instance, 
in 2010 a heatwave hit Russia and resulted to a severe 
drought that affected the production of wheat and the 
subsequent figure of US$15 billion was estimated to be 
the cost of the impact of the heat wave on the Russian 
economy. This underlined the fact that agriculture-based 
economies are extremely sensitive to changes in climate 
(World Bank, 2012).

3.2. Food Security and Prices

It implies that world food security is under threat due to a 
decline in agricultural output resulting from climate change. 
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With smaller yields and higher fluctuation in 
production, prices are expected to rise leading to 
increase in food prices and therefore low-income 
earners cannot afford a nutritional diet (Thamo et al., 
2017). This tends to worsen hunger and malnutrition 
especially in the developing countries where a major 
segment of population depends on agriculture as 
source of both food and income. As reported by FAO 
(2018), by 2050 around 122 million people would be 
undernourished due to climate change.

3.3. Rural Livelihoods and Migration

Agriculture and animal production remain vital pillars for 
most of the rural dwellers. Global warming can upset 
these income-generating activities resulting in higher 
poverty rates and initiating forced relocation to urban 
centers (Bekele, 2017). This process of rural-urban 
migration can put a lot of pressure on a city’s resources, 
and can lead to slum formation, not to mention the other 
social and economic issues it prompts. Moreover, such a 
situation deteriorates the position in the agricultural 
sector, as it not only loses human knowledge in this 
sphere but the working force as well, thus, it forms the 
cycle of misfortunes (Wiebe et al., 2015).

4. Adaptation and Mitigation Strategies

To address the challenges posed by climate change, it is 
crucial to implement effective adaptation and 
mitigation strategies that enhance the resilience of 
agricultural systems.

4.1. Sustainable Farming Practices

Techniques such as green farming practices and the 
integrated use of all available natural resources are 
efficient in managing climate change impacts. 
Rotation, intercropping, and conservation tillage are 
some of the methods that benefit soil preserve 
moisture that consequently enhances the efficiency of 
agro-ecological systems and their stability during 
climate catastrophes (Hou et al., 2024). They also 
support species diversity, decrease the soil erosion 
rates and increase the carbon stock as means of 
tackling global warming (Malhi et al., 2021). In the light 
of this, sustainable agriculture involves breeding crops 
and livestock varieties that will be resistant to climate 
change induced disasters (Sejian et al., 2019).

Investing in new methods, to promote germination of 
crops and livestock varieties that are capable of enduring 
high temperatures, shortages of water, diseases, and 
other unfavorable conditions is crucial to support food 
production (Rojas-Downing et el., 2017; Sejian et al., 
2019). Biotechnology and modified gene techniques in 
crop breed can help provide for these resilient varieties. 
Similarly, improved maize varieties resistant to drought 

have been developed and distributed in some regions of 
Africa which positively fed back into the yields and food 
supplies (Cooper & Messina, 2023).

4.2. Improved Water Management Techniques

Water is a scarce resource that must be managed 
especially today when people face many difficulties 
getting it. The efficient use of water in agriculture can be 
induced through some methods like drip irrigation, 
rainwater harvesting, and the use of crops that produce 
better yields even when water is scarce (Parry, 2019). Also, 
there is need for policy measures that are prospects to 
water use and water conservation to warrant sustainable 
agriculture production in the long-run (Shafiq et al., 2024).

4.3. Measures & Support Undertaken by the 

 Government and Other Agencies for Farmers

Climate change and its effects have become more 
prevalent over the years and governments have a major 
duty to ensure farmers are assisted to embrace change. 
The possible policy interventions include subsidies for 
the adoption of climate-smart practices, insurance to 
support against losses on crops and livestock, and capital 
for research and development to ease the shift by farmers 
to climate smart practices. In addition, the international 
community needs to provide political commitment and 
additional financial resources to enable developing 
countries establish climate-proof agricultural systems 
(Ma & Rahut, 2024).

Climate change has continued to pose great challenges 
on economic development and technological innovation 
is the best solution for overcoming these challenges. 
Advanced technologies like satellite imaging, weather 
forecasting and automated irrigation systems could assist 
growers in making better decisions and hence utilize 
resources more efficiently. Also, recent advancements in 
the biotechnology sector, including gene editing, help 
enhance the emergence of crops and livestock that are 
adaptable to such conditions (Ma & Rahut, 2024).

Conclusion

One of the most significant areas affected by climate 
change is agriculture and animal husbandry, 
experiencing diverse impacts. Ensuring the sustainability 
of these critical sectors requires immediate and 
concerted efforts. Protecting future food security and 
promoting sustainable agriculture can be achieved by 
implementing measures to adapt to climate change, such 
as adopting practices that minimize crop vulnerability, 
breeding climate-resistant crop varieties, and enhancing 
water management.
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