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The purpose of this research is to investigate the impact 
of climate change on yields of corn, cotton, peanuts, 
and soybeans in Alabama using a large panel data set 
over 1950–2019. Many studies have focused on the neg-
ative impact of climate change overall (e.g., Schlenker 
and Roberts, 2009), but not specifically for the state of 
Alabama. This researched aims to fill the research gap. 

We collect the county-level data for corn, cotton, pea-
nuts, and soybeans from the National Agricultural 
Statistics Service (NASS) of the U.S. Department of 
Agriculture (USDA). Historical climate data are ob-
tained from Schlenker and Roberts (2009). The future 
climate data are obtained from the Multivariate Adap-
tive Constructed Analogs under Global Climate Mod-
el HadGEM2 under and representative concentration 
pathways 8.5. The summary statistics of our data are 
presented in Table 1.

Table 1.Table 1. Summary Statistics of Dataset for Corn, Cot-
ton, Peanut, and Soybean Yields and Climate Analyses 
from 1950 - 2019. 

We performed two sets of regression analyses: the Ordi-
nary Least Squares (OLS) and the Fixed Effects Model. 
Equation (1) represents the OLS regression and equa-
tion (2) represents the Fixed Effects Model.
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where the β’s are coefficients to be estimated, ui is the 
county fixed effects, and eit is the error term. 

Table 2.Table 2. Determinants of Corn, Cotton, Peanut, and 
Soybean Yields from 1950 - 2019

From Table 2 we can see that the coefficients of GDD 
for the crops are positive numbers which mean the yield 
will increase as the GDD increases. The overheat GDD 
coefficients being negative means it will have an adverse 
effect on yield, by decreasing yields. The coefficients of 
precipitation are positive for all crop analyses except 
cotton. The coefficients of precipitation are positive, it 
will increase yields. Cotton fixed effects model show a 
negative precipitation coefficient, which will decrease 
the yield.  The precipitation values for the corn fixed 
effects and OLS models are insignificant.

After performing the two methods of analyses, the co-
efficients are then used to predict yields under future 
climate scenarios. The yields were determined by using 
four variables: GDD, overheat GDD, precipitation, and 
year. We predicted the yields for 2050. After predict-
ing the yields, we then calculate the percentage of yield 
changes based on the 2000-2019 average crop yields.

1 Undergraduate Student, Department of Agricultural Economics and Rural Sociology, Auburn University
                     2 Associate Professor, Department of Agricultural Economics and Rural Sociology, Auburn University



Auburn University Journal of Undergraduate ScholarshipAuburn University Journal of Undergraduate Scholarship

The historical yields from Figures 1 and 2 were calcu-
lated by taking the average crop yield between 2000 – 
2019. The future climate yields were calculated using 
Equation (2).  Figure 1 includes the historical and future 
yields for corn and soybeans, measured in bushels per 
acre. Figure 2 includes the historical and future yields 
for cotton and peanuts, measured in pounds per acre.  
We find that if there were no technology improvement, 
climate change by 2050 will decrease corn yield by 54% 
when compared with the average corn yield over 2000-
2019, will decrease soybean by 76%, will decrease cot-
ton by 74%, and increase peanut yield by 10%.

Fig. 1.Fig. 1. Historical vs. Future Yield for Cotton and Pea-
nuts measured in bushels per acre. 

Fig. 2.Fig. 2.Historical vs. Future Yield for Cotton and 
Peanuts measured in pounds per acre. 
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