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Abstract
This study examines the association between agricultural land use change and total land revenue, land net returns and cotton yield in Alabama. The United States Department of Agriculture (USDA) Census panel data for the period from 1992 to 2017 are used on county level. We use the
seemingly unrelated regression (SUR) model with OLS and OLS with fixed effects to investigate the effects. Results show positive association between the total revenue, net returns, and cotton yield with cropland shares and other land shares and negative association with pastureland shares.
Also, Conservation Reservation Program (CRP) and Wetland Reservation Program (WRP) land shares are negatively associated with the total revenue and cotton yield and positively with woodland share. The main conclusion is that cropland shares and net returns increase with infrastructure

suggesting a self-reinforcing process. The scope of this research can be extended by using more refined hypotheses and methodology and by expanding the analysis to other states in the Southeast region.

Introduction
❖ Land use plays a major role in agricultural production and urban development. The extent to which land in undeveloped and 

developed uses will be converted into croplands has become one of the most important issues facing the U.S. agriculture 
today.

❖ Net returns considered as drivers of U.S. land use change (Lubowski et al.,2008) and land use net returns are the most 
important factor influencing farmers’ land use decisions (Mu et al, 2017).

❖ Changes in land use will change the revenues and net returns of land that intended to maximize the agricultural production 
(Polasky et al, 2011).

❖ Alabama was a major state of old Cotton Belt and played a significant part in the economic development of the Southern 
region of the US, and it is still one of the top 10 cotton producing states in the country.

❖ Cotton producers believe that, if they can allocate more land to grow cotton in Alabama, they can increase revenue, profit, 
and cotton yield.

❖ This study considers the extent to which land use and cotton acreage affect the total revenue, land net return and cotton 
yield in Alabama.

Objective
To investigate the impact of agricultural land use change on land revenue, net returns, and cotton production in Alabama.

Data and Methodology
❖ This study uses the data  collected from the USDA  National Agricultural Statistical Service (NASS) database, which provides county level data of 

farmland total revenue (sales), land use shares of cropland, wood land, other land, pastureland and land under conservation reserve program 
(CRP) and wetland reserve program (WRP) land. 

❖ Data used from 1992 to 2017, which are the most recent 6 years dataset in 5-year intervals that reported by Census.
❖ This study integrates the SUR models to estimate the impact of land use shares on total revenue, net returns and cotton yield comparing OLS, 

Fixed Effect, with Seemingly unrelated regression outcomes. 
❖ The SUR models jointly estimate the explanatory parameters of land use share and cotton land share for revenue, net return, and cotton yield 

per acre response functions and these relationships represented by the following regression equations

𝑙𝑛𝑌𝑐,𝑡 = 𝛽0 + 𝛽1𝑙𝑛𝐶𝐿𝑐,𝑡 + 𝛽2𝑙𝑛𝑊𝐿𝑐,𝑡 + 𝛽3𝑙𝑛𝑂𝐿𝑐,𝑡 + 𝛽4𝑙𝑛𝑃𝐿𝑐,𝑡 + 𝛽5𝑙𝑛𝐶𝑅𝐿𝑐,𝑡 + 𝛽6𝑙𝑛𝐶𝑇𝑐,𝑡 + 𝜀𝑐𝑡 (1)

where the dependent variable 𝑙𝑛𝑌𝑐,𝑡 is the log values of total revenue per acre, total net returns per acre of agricultural land and the cotton 

yield per acre in county c, at year t.

❖ 𝑙𝑛𝐶𝐿𝑐,𝑡, 𝑙𝑛𝑊𝐿𝑐,𝑡, 𝑙𝑛𝑂𝐿𝑐,𝑡, 𝑙𝑛𝑃𝐿𝑐,𝑡, 𝑙𝑛𝐶𝑅𝐿𝑐,𝑡 and 𝑙𝑛𝐶𝑇𝑐,𝑡 are the log values of crop land share, wood land share, other land share including 

land in buildings, pastureland and range land, pastureland share, CRP and WRP land share and the cotton land share in a county in a year.

❖ To estimate the effect of these variables, SUR approach is used with OLS and fixed effects estimates using year dummies as year effects and 

time trends use the following equation.

𝑙𝑛𝑌𝑐,𝑡 = 𝛽0 + 𝛽1𝑙𝑛𝐶𝐿𝑐,𝑡 + 𝛽2𝑙𝑛𝑊𝐿𝑐,𝑡 + 𝛽3𝑙𝑛𝑂𝐿𝑐,𝑡 + 𝛽4𝑙𝑛𝑃𝐿𝑐,𝑡 + 𝛽5𝑙𝑛𝐶𝑅𝐿𝑐,𝑡 + 𝛽6𝑙𝑛𝐶𝑇𝑐,𝑡 + 𝛼𝑡 + 𝛾𝑐 + 𝜀𝑐𝑡 (2)

❖In the equation (2), year effects and time trends are represented by t and vary by county  c and to check the robustness of the results included  

the time trends 𝛾 to the county level data. Year fixed effects are captured by 𝛼, with the year dummies.

Table 1. Seemingly Unrelated Regression (SUR) for Land use Response Models for OLS and OLS-FE

Results
❖ SUR estimations with OLS model, cropland share, and other land share show positive and pastureland share and CRP-WRP

land shares show negative significant effects on all three variables and woodland share only shows significant positive impact
on total sales. Cotton land share also shows positive effect in cotton yield per acre.

❖ OLS with fixed effects model, cropland and woodland shares show significant positive effects only on total sales and other 
land shares show significant positive effects on all three variables. 

❖ Pastureland shares and CRP-WRP land shares show significant negative effects on the total sales and the cotton yield. 
❖ Irrigated land share is insignificant in all models.
❖ For specification of equation (2) presented in Table 2, explain the SUR estimations with OLS fixed effects model with year 

dummies and time trends. 
❖ Cropland share, other land share and year dummies for 2007, 2012 and 2017 show significant positive effects on total sales 

controlling the year fixed effects from other variables. 
❖ Net returns of the land and cotton yield did not show any significant effect with land use shares, cotton land  and irrigated

land with the year effects. 
❖ There is evidence that total sales, land net return and  cotton yield have year fixed effects and time trend effects with the

model.

Table 2. Seemingly Unrelated Regression (SUR) for Land use Response Models with year dummies,  fixed effects, and time 

trend

Conclusion
❖ The estimated results are consistent with the main hypothesis and show positive effects of cropland share and other land 

shares and pastureland share shows negative significant effect on the total sales (revenue), net returns, and cotton yield. 
❖ The effect of the CRP and WRP land shares also show significant negative effects on total revenue and cotton yield and wood 

land share only show positive effects on total revenue. 
❖ This suggests that cropland increase and other land increase with infrastructure are effective for increase total revenue, net 

return of the lands and cotton yield related to cotton land. 
❖ Woodland share is also important factor in increasing total revenue and cotton yield. 
❖ Larger shares of cropland and land with infrastructure are associated with higher revenue and cotton production in Alabama.
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