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1. CLIMATE CHANGE AND ITS CONSEQUENCES FOR AGRICULTURE.

Europe is one of the world’s largest and most productive suppliers of food and fiber. The

15 countries of the European Union (EU) thus alone accounted for 10% of the global cereal 

production and 16% of global meat production in 1998.1 In many regions of the world 

agricultural production is currently limited by climate, most of this limitation being in 

developing countries. Insufficient rainfall is the main climatic limit in these areas, curtailing 

the growing period available for crops. Overall, 63 percent of the land area of developing 

countries is climatically suited to rainfed agriculture, but this endowment varies considerably 

between regions.2 

Climate change disturbs the agricultural ecosystem, resulting in the change in agricultural 

climatic elements such as temperature, precipitation, and sunlight, while further influencing 

the arable, livestock, and hydrology sectors.3 A changing climate makes growing conditions 

more difficult. But there is a lot that can be done to help farmers - the secret is in the soil. 

Watch the video below to find out more. 

Video 1. How does climate change affect agriculture? Source: YouTube, Syngenta Group. 

1 Olesen, J. E., Bindi M. (2002) Consequences of climate change for European agricultural productivity, land use 
and policy, European Journal of Agronomy. Volume 16, Issue 4. 
2 Parry, M. (2019). Climate Change and World Agriculture.  
3 Dr. Chang‐Gil, K. (2008) The Impact of Climate Change on the Agricultural Sector: Implications of the Agro‐
Industry for Low Carbon, Green Growth Strategy and Roadmap for the East Asian Region. 

https://www.youtube.com/embed/SnDJA_1aV2I?feature=oembed
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1.1. CLIMATE CHANGE. 

Climate change refers to changes beyond the average atmospheric condition that are 

caused both by natural factors such as the orbit of earth’s revolution, volcanic activities and 

crustal movements and by artificial factors such as the increase in the concentration of 

greenhouse gases and aerosol. Climate change by global warming, which refers to the average 

increase in global temperature, has become a megatrend that will lead to significant global 

changes in the future.4 

1.2. CLIMATE CHANGE CHALLENGES FOR AGRICULTURE. 

The accelerating pace of climate change, combined with global population and income 

growth, threatens food security everywhere. Climate change places new and more 

challenging demands on agricultural productivity. Crop and livestock productivity-enhancing 

research, including biotechnology, will be essential to help overcome stresses due to climate 

change.5 Crops and livestock are needed that are doing reasonably well in a range of 

production environments rather than extremely well in a narrow set of climate conditions. 

Research on dietary changes in food animals and changes in irrigation-management practices 

is needed to reduce methane emissions. 

As the impacts of climate change on the agricultural sector vary with the related variables, 

it is difficult to generalize certain analytical results.6 Therefore, what is attempted here is to 

classify the impacts of climate change into positive and negative ones based on the results 

that researches have gathered thus far in related fields in Figure 2.7 

4 Dr. Chang‐Gil, K. (2008) The Impact of Climate Change on the Agricultural Sector: Implications of the Agro‐
Industry for Low Carbon, Green Growth Strategy and Roadmap for the East Asian Region. 
5 Nelson, G., Rosegrant, M., Koo, J., Robertson, R., Sulser, T., Zhu, T., Ringler, C., Msangi, S., Palazzo, A., Batka, 
M., Magalhães, M., Santos, R. A., Ewing, M., Lee, D. (2009). Climate Change: Impact on Agriculture and Costs of 
Adaptation. 
6 Dr. Chang‐Gil, K. (2008) The Impact of Climate Change on the Agricultural Sector: Implications of the Agro‐
Industry for Low Carbon, Green Growth Strategy and Roadmap for the East Asian Region. 
7 Potential impacts of global warming on the agricultural sector. Source: Chang-Gil, K. and et al. (2009), p.38. 
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Figure 1. Potential impacts of global warming on the agricultural sector. Source: Chang-Gil, K. and et al. (2009), p.38.

Furthermore, climate change will have varying effects on irrigated yields across regions, 

but irrigated yields for all crops in South Asia will experience large declines.8 Climate change 

will also result in additional price increases for the most important agricultural crops–rice, 

wheat, maize, and soybeans. Higher feed prices will result in higher meat prices. As a result, 

climate change will reduce the growth in meat consumption slightly and cause a more 

substantial fall in cereals consumption.9 By 2050, the decline in calorie availability will 

increase child malnutrition by 20 percent relative to a world with no climate change. Climate 

change will eliminate much of the improvement in child malnourishment levels that would 

occur with no climate change.10 

1.3. THE IMPACT OF CLIMATE CHANGE ON AGRICULTURE. 

The flow of the impacts of climate change on the agricultural sector can be illustrated as 

shown in Figure 3. 11 Firstly, the impacts of climate change on the arable and livestock sector 

are made known by biological changes including the change of flowering and harvesting 

seasons, quality change, and shift of areas proper for cultivation. Climate change affects the 

8 Nelson, G., Rosegrant, M., Koo, J., Robertson, R., Sulser, T., Zhu, T., Ringler, C., Msangi, S., Palazzo, A., Batka, 
M., Magalhães, M., Santos, R. A., Ewing, M., Lee, D. (2009). Climate Change: Impact on Agriculture and Costs of 
Adaptation. 
9 Ibidem. 
10 Nelson, G., Rosegrant, M., Koo, J., Robertson, R., Sulser, T., Zhu, T., Ringler, C., Msangi, S., Palazzo, A., Batka, 
M., Magalhães, M., Santos, R. A., Ewing, M., Lee, D. (2009). Climate Change: Impact on Agriculture and Costs of 
Adaptation. 
11 Flow of the climate change impact on the agricultural sector. Source: Chang-Gil K. and et al. (2009), p.36. 
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agricultural ecosystem, giving rise to blights and pests and causing population movement and 

change in biodiversity. In the livestock sector, climate change brings about biological changes 

in areas such as fertilization and breeding and affects the growing pattern of pastures.12 

Figure 2. Flow of the climate change impact on the agricultural sector. Source: Chang-Gil, K. and et al. (2009), p.36. 

1.3.1. THE IMPACT ON CROPS. 

In northern areas of Europe climate change may produce positive effects on 

agriculture through introduction of new crop species and varieties, higher crop production 

and expansion of suitable areas for crop cultivation. Disadvantages may be an increase in the 

need for plant protection, the risk of nutrient leaching and the turnover of soil organic 

matter.13 In southern areas the disadvantages will predominate. The possible increase in 

water shortage and extreme weather events may cause lower harvestable yields, higher yield 

variability and a reduction in suitable areas for traditional crops. These effects may reinforce 

the current trends of intensification of agriculture in northern and western Europe and 

extensification in the Mediterranean and southeastern parts of Europe.14 

12 Dr. Chang‐Gil, K. (2008) The Impact of Climate Change on the Agricultural Sector: Implications of the Agro‐
Industry for Low Carbon, Green Growth Strategy and Roadmap for the East Asian Region. 
13 Olesen, J. E., Bindi M. (2002) Consequences of climate change for European agricultural productivity, land 
use and policy, European Journal of Agronomy. Volume 16, Issue 4. 
14 Ibidem. 
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1.3.2. THE IMPACT ON FISHERIES. 

Climate change affects the hydrology including underground water level, water 

temperature, river flow, and water quality of lakes and marshes, by impacting precipitation, 

evaporation, and soil moisture content.15 In particular, the increase of precipitation by climate 

change leads to an increase of outflow while the temperature rise increases evaporation, 

resulting in the reduction of outflow. To understand the quantitative impacts of climate 

change on water resources, a deterministic hydrology model, based on the general circulation 

model, is used.16 

1.3.3. THE IMPACT ON LIVESTOCK. 

Livestock production may be negatively affected in the warm months of the currently 

warm regions of Europe, as has been found for parts of the USA. Warming during the cold 

period for cooler regions may on the other hand be beneficial due to reduced feed 

requirements, increased survival, and lower energy costs. Impacts will probably be minor for 

intensive livestock systems (e.g. confined dairy, poultry and pig systems) because climate is 

controlled to some degree.17 

15 Dr. Chang‐Gil, K. (2008) The Impact of Climate Change on the Agricultural Sector: Implications of the Agro‐
Industry for Low Carbon, Green Growth Strategy and Roadmap for the East Asian Region. 
16 Ibidem. 
17 Olesen, J. E., Bindi, M. (2002) Consequences of climate change for European agricultural productivity, land 
use and policy, European Journal of Agronomy. Volume 16, Issue 4. 
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