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Introduction 

Drought has been a severe challenge faced by many crop and livestock producers in the United 

States in 2011 and 2012. The Southern Plains Region was hard hit initially by the drought in 

2011, while drought conditions in 2012 expanded throughout the central region of the country. 

Nearly 80% of U.S. agricultural land experienced drought conditions during the summer of 2012, 

the effects of which exacerbated the initial drought impacts of 2011, and are expected to be felt 

for years to come (Wallander et al. 2013). While U.S. agricultural commodities are becoming 

more tolerant to drought conditions over time, the economic losses on a national level are 

substantial (Yu and Babcock 2010). Several studies have assessed the short term economic 

implications of the 2011 or 2012 drought including an annual national study by Henderson 

(2012), regional analyses by Watkins (2012), Guidry and Pruitt (2012) as well as Anderson, 

Welch and Robinson (2012). These studies show significant short run regional economic losses 

to both producers and consumers.  

While previous work sheds light on the short term impacts of drought, researchers readily 

ascertain the need for long run analysis of drought impacts on U.S. agriculture. Furthermore, 

livestock market adjustments to exogenous shocks such as macroeconomic shocks or livestock 

disease evolve over time and require proper accounting of the dynamic adjustment process 

(Dorfman and Lastrapes 1996, Gramig and Horan 2011), which is lacking in the current drought 

related literature. This study is unique in filling this void as it considers long term adjustments by 

both crop and livestock sectors over an extended time horizon using a dynamic partial 

equilibrium quarterly modeling framework of the entire U.S. agricultural economy to estimate 

the economic impacts of nationwide drought conditions. While it is understood that localized and 

regional droughts can have severe economic impacts on crop and livestock producers in areas 

that are directly affected, this study assesses the total national effects of the 2011 and 2012 

drought, as well as the extent to which an extended drought into 2013 will affect the U.S. 

agricultural economy. A recent review of the literature on measuring the economic impact of 

drought by Ding et al. (2011), states that agricultural sector impacts at the national level could be 

positive if commodity prices increase by a higher percentage relative to supply decreases. These 

authors note that drought induced higher prices often attract commodities to flow into local 

markets or regions experiencing drought conditions.  Accordingly, this work recognizes that 
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there are winners and losers both by production sector and within each agricultural sector, and 

therefore specifically investigates how crop and livestock producers have been, and will be, 

affected by prolonged drought at the national level. Another important issue raised by Ding et al., 

as well as Anderson et al., is that drought can cause long term impacts on perennial crops and 

livestock production which can linger for multiple years due to lagged effects, again calling for 

the need to consider the drought impacts in a multiyear, dynamic framework. 

By utilizing an agricultural sector model that links seasonal crop production with highly 

disaggregated livestock production sectors, in addition to observed and projected quarterly data 

on U.S. drought conditions, this research assesses the long term economic implications of 

drought for agricultural producers and consumers in the United States. In the short term, drought 

causes increased crop and forage prices as well as decreased prices of live cattle when slaughter 

numbers increase due to herd liquidation. In the longer term, crop prices remain above baseline 

levels resulting in animal breeding inventories which decline due to reduced expected returns. 

This herd adjustment leads to fewer animals moving through the U.S. meat supply chain over 

time. The decrease in animal slaughter in tandem with relatively high livestock prices in the 

longer term causes a significant decrease in consumer surplus over the eight year period of 

analysis. Finally, the model is used to assess the potential dynamic impact on the U.S. 

agricultural economy if the current drought extends into the 2013 crop year. Assuming a 

continued drought in 2013, results indicate that model predicted outcomes are amplified 

beginning in 2013 and the adjustment phase to return towards the baseline is lengthened. 

Model Description  

The framework used in this analysis is a dynamic partial equilibrium model that determines 

changes in prices and quantities relative to baseline values for U.S. livestock products, livestock, 

and crops in response to production shocks from drought conditions. The model baseline 

includes quarterly values calculated from the annual USDA baseline using seasonal adjustment 

factors.  A full description of the model and sector linkages is described in Paarlberg, et al. 

(2008). 

Livestock and crop production adjust across time based on biological limitations. Crop 

production by type occurs at set times of the year and then becomes carry-in stocks in subsequent 
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quarters until a new crop is harvested. Acreage allocations for future crops are set in the January-

March quarter of each year based on expected returns for each crop at harvest, which are equal to 

the previous harvest prices plus any government payments. For winter crops, such as winter 

wheat, this means that the area for planting in the next fall is determined by the cropping 

decisions in the first quarter of the year. Rice is harvested in the third quarter while soybeans are 

assumed harvested in the fourth quarter. Coarse grains are harvested in quarters 3 and 4. Forage 

and pasture production occurs in quarters 2 and 3. 

Livestock are intermediate inputs into meat production.  The model explicitly tracks livestock 

going through the production system over time. Cattle, sheep, hogs, and lambs have production 

cycles that span longer than one quarter. Changes in breeding and replacement inventories are 

determined by changes in salvage values and the expected relative profitability of producing 

animals or products for future sale. For example, cow inventories at various gestation phases 

adjust endogenously to changes in input prices and expected returns. Cow/calf producers are 

assumed to form expectations for future returns based on the returns in the previous quarter. 

Declines in live cattle prices combined with rising feed costs causes cow/calf operators to reduce 

breeding cow inventories, which in turn results in fewer calves and market cattle for slaughter 

several quarters later as cattle move through the production cycle. Wheat, coarse grains, soybean 

meal, and forage and pasture are available for feed stocks for each livestock type and 

corresponding growth stage.  This feature creates unique derived input demands for feed stock 

(Paarlberg, et al. ERR 57). 

Description of Shocks for Crops and Livestock in 2011 and 2012 

Livestock and crop drought effects are calculated by comparing forecasts from the spring of 

2011 before the drought began to actual outcomes. Exogenous shocks to national crop 

production are introduced in the harvest quarter. Shocks are based on the differences between 

yields in the World Agricultural Demand and Supply Estimates (WASDE) report issued prior to 

crop years 2011 and 2012 (May) and yields given in the January reports after crops have been 

harvested.  The intention is to capture the difference between the anticipated yield and the 

realized yield. Average per acre yield is used as the metric for drought effects instead of 

production because yield is more strongly affected by drought (Peel 2013). The WASDE report 

released before the crop year uses historical trend yields whereas areas are from March planting 
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intentions reported by farmers. This process means that any forecast error for yields is embedded 

in the calculated reductions. 

Considerable differences between trend and realized yields are found. The WASDE report 

indicates that the 2011 yield for winter wheat was 5.2% greater than trend for 2010. Winter 

wheat harvested in the summer of 2011 was planted in the fall of 2010 and had matured 

considerably prior to the damaging impact of the 2011 drought. Winter wheat yield in 2012 was 

1.1% lower than trend. Spring wheat yield in the third quarter of 2011 was 20% lower than initial 

expectations based on trend, but was more than 21% higher in 2012. While some areas 

experienced a decrease in yield as a result of drought conditions, there was rain in the spring 

wheat areas during 2012. Winter and spring coarse grains experienced yield decreases in both 

drought years. Winter coarse grain yield decreased by 1% in both 2011 and 2012, while spring 

grain yield – corn and sorghum --decreased by 7% in 2011 and by 26% in 2012. Soybean yield 

decreased by 4% and 10% in 2011 and 2012, respectively.  

Changes in pasture and forage yields are derived from data provided by the Livestock Marketing 

Information Center (LMIC).  Compared to trend yields, yield data reported by the LMIC for all 

hay types, decreased by 6% in 2011 and decreased by 15% in 2012. Drought effects on livestock 

slaughter in 2011 and 2012 are also based on LMIC data.  

The baseline version of the model relies on LMIC cattle slaughter and cattle inventory data from 

before the drought.  The database in this analysis was constructed in early 2011 and is treated as 

the anticipated levels of cattle slaughter. Comparison of cattle slaughter for 2011 and 2012 in the 

database constructed prior to the drought and observed cattle slaughter in current data, suggest 

unanticipated slaughter in all quarters (except the first quarter of 2012).  Drought induced 

slaughter of lighter cattle occurs in the second through fourth quarter of 2011. The increased 

slaughter in 2011 is largest in the second quarter and falls in the third and fourth quarter. The 

data from the first quarter of 2012 suggest that beef cattle producers held cattle in the hope of 

better crop and pasture conditions the following summer. As the drought did not improve in 

2012, drought induced slaughter increases again. Because the increase in cattle slaughter must 

come from lighter backgrounder cattle being slaughtered early, there are corresponding decreases 

in the supply of background beef cattle flowing into the next quarter. The percentage changes 

vary, but the total head decrease experienced by background cattle is the same as the increase in 
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number of head for finished beef cattle. Table 1 lists the exogenous quarterly percentage change 

shocks administered for each crop and livestock sector in the model. 

Table 1. Quarterly Percentage Change Shocks by Commodity 

  

Shocks by Commodity 

Year Quarter 

Winter 

Wheat 

Spring 

Wheat 

Winter 

Coarse 

Grains 

Spring 

Coarse 

Grains 

Rice Soybeans 
Winter 

Forage 

Spring 

Forage 

Finished 

Beef 

Cattle 

Bkgd 

Beef 

Cattle 

2011 I 0  0  0  0  0  0  0  0  0  0  

  II 5.2  0  0  0  0  0  -5.6  0  5.1  -4.9  

  III 0  -20.4  -0.6  0  0.5  0  0  -5.6  4.2  -3.1  

  IV 0  0  0  -7.0  0  -4.4  0  0  2.9  -0.7  

2012 I 0  0  0  0  0  0  0  0  -0.1  -0.6  

  II -1.1  0  0  0  0  0  -14.8  0  5.3  -6.5  

  III 0  21.7  -1.2  0  3.1  0  0  -14.8  2.4  -2.4  

  IV 0  0  0  -25.7  0  -9.8  0  0  3.2  -1.3  

 

Estimated Impacts of Drought on Prices 

The effects of the drought are driven by price changes. Drought in 2011 and 2012 reduces crop 

production which increases commodity prices. Higher commodity prices increase feed costs 

which induce reductions in livestock breeding inventory. The drought also induces greater cattle 

slaughter which puts downward pressure on cattle prices and accelerates the breeding herd 

reduction.  The magnitudes of crop price changes and trajectories are illustrated in Figure 1. The 

initial impact is a reduction in forage and pasture supplies in the second quarter of 2011 (Table 

1). The forage price increases $5/mt above the baseline in the second quarter of 2011 and $20/mt 

above the baseline in quarter 3. The largest difference between baseline and calculated forage 

prices is nearly $80/mt in the second quarter of 2013. The price of forage and pasture returns to 

the baseline in the fourth quarter of 2016. 

As forage prices rise, other crop prices rise as well. Initially, in quarters 2 and 3 of 2011, there 

are substitution effects in livestock feeding that cause sympathetic price rises for other feed 

stocks. In addition, there are drought effects beginning in the third and fourth quarters of 2011 

for coarse grains and other feedstuffs. The increase in the price of coarse grains is $6/mt in 
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quarter 3 of 2011 but increases steadily until the third quarter of 2012, when the expected price is 

$75/mt higher than the baseline. The increase in the coarse grain price in the fourth quarter of 

2012 is relatively small, because that is the harvest quarter. The coarse grain price reaches a peak 

in the third quarter of 2013, a value of $141/mt higher than the baseline. The price for coarse 

grain in the last quarter of 2013 drops substantially as the 2013 harvest occurs. Price increases 

during 2014 cause livestock producers to continue to ration coarse grain use. Coarse grain prices 

return to levels near the baseline in the fourth quarter of 2016.  

The change in the price of soymeal follows most closely with that of coarse grains, yet by a 

smaller magnitude. The largest differences between baseline and model predicated soybean meal 

prices occur in the third quarters of 2012 and 2013. Soymeal prices are estimated to take 24 

quarters (6 years) to return to the baseline.  

The changes in the wheat price are muted, relative to those for the other crops. This is 

attributable to the winter wheat yield increase in the second quarter of 2011 and the spring wheat 

yield increased in the third quarter of 2012. The largest changes between baseline and estimated 

wheat prices occur in the second quarter of 2012 and the first quarter of 2014, when the 

differences are $35 and $45/mt, respectively. The wheat price starts to return to the baseline 

during 2015 as do the prices of other crops. However, because the production cycle for winter 

wheat differs, prices fall slightly below the baseline during 2015 and into 2016.   

 

 

 

 

 

 

 

 



7 
 

Figure 1. Change in Crop and Forage Prices 

 

Changes in crop prices alter input costs for livestock. Forage and pasture, along with grains, are 

the crops with the largest impact on costs in the beef sector as they comprise the largest 

percentage of beef cattle feed. Drought also led to added culling of breeding animals and further 

increased cattle slaughter. Increased slaughter affected cattle prices in the short run. Reduced 

cattle prices and higher feed costs reduce expected returns throughout the supply chain leading to 

a decrease in beef cattle inventory and a corresponding decrease in the supply of calves moving 

through the supply chain over time, which affects cattle prices in the long run.  

The changes in the Nebraska steer price, compared to the baseline, vary over the drought years 

2011-2012 (Figure 2). The decline in the 2011 and 2012 steer price corresponds to the increase 

in slaughter cattle sent to market as a result of the drought. The second quarters of both 2011 and 

2012 have increases in cattle slaughter, and the steer price is $13/cwt and $10/cwt below the 

baseline for the second quarters of 2011 and 2012, respectively. There is a jump in the steer price 

to more than $14/cwt above the baseline in the third quarter of 2012, when cattle slaughter 

declines due to decreased herd sizes. As cattle inventories and the number of head slaughtered 

decrease, starting in 2013, the steer price rises to nearly $16/cwt above the baseline in the third 
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quarter of 2014. As inventories are rebuilt beginning in the fourth quarter of 2014, more calves 

are available to move through the market, cattle slaughter begins to increase, and the steer price 

returns toward the baseline.  

Changes in the hog market are based on expected returns which adjust in response to the changes 

in feed costs attributable to the crop shocks from drought. Forage and pasture are not major 

inputs in the hog sector, so expected returns primarily vary due to the changes in the prices of 

coarse grains and soybean meal. As feed prices increase from 2011 to 2013, hog breeding 

inventories decline steadily, and the quantity of hogs available for slaughter decreases as well. 

The weighted average carcass price for hogs increases to a maximum price of $5.84/cwt above 

the base in the second quarter of 2014. As hogs slaughter decreases, the price for hog carcasses 

increases. Prices fall as slaughter numbers pick back up and approach the baseline for the 

remainder of the period of analysis. 

Figure 2. Changes in Nebraska Steer Price and Weighted Average Hog Carcass Price 

 

 

 

-15

-10

-5

0

5

10

15

20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

$
/c

w
t 

Changes in Steer and Hog Prices 

Nebraska Steer Price Hog Carcass Weighted Average Price



9 
 

Welfare Impacts of the Drought 

The estimated welfare impacts of the 2011 and 2012 drought compared to the baseline scenario 

vary by commodity and over time.  The majority of the welfare loss due to the drought is shared 

primarily by livestock producers, processors, and consumers. Table 2 presents the welfare 

impacts by agricultural sector and by year.  For this analysis, producer welfare is measured by 

the change in returns to management and capital relative to the baseline.  

The magnitude and timing of welfare loses and gains by sector depend on several factors.   Beef 

processors, for example, benefit from lower steer prices in the first year of the drought.  The 

reduction in steer price is greater than the reduction in meat price, thereby increasing margins 

and resulting in a gain of $295 million in 2011.  In subsequent years, beef processors experience 

a loss in welfare compared to the baseline due to a reduction in the number of cattle slaughtered 

and higher live animal prices.  The greatest loss to processors occurs two years after the end of 

the drought.  By contrast, beef cattle producers are hit the hardest in the first three years of the 

drought.  These annual loses relative to the baseline are a combination of higher feed costs and 

lower steer prices due to an increase in drought induced culls during that time period.  Beginning 

in 2014, the change in beef producer welfare is positive because steer prices are increasing and 

feed costs are beginning to decrease. However, the overall welfare impact for cattle producers 

compared to the baseline is a loss of $5.9 billion over the eight year period of analysis.  In this 

case, the declines in the early years clearly dominate the gains in later years. 

The welfare impact of the drought on pork processors and hog farmers is slightly different than 

the beef sector.  Hog farmers experience a loss in returns, relative to the baseline, over the first 

three years due to higher feed costs.  Hog producers respond over this time period by reducing 

the breeding herd, which results in fewer hogs marketed and an increase in hog prices beginning 

in 2014.  The change in pork processors’ returns, relative to the baseline, is negative over the 

entire eight years.  Initial decreases in returns are driven by higher feed costs while loses in later 

years are due to a contraction of hogs available for slaughter. The poultry and egg sectors follow 

a similar pattern compared to hog producers; however, these sectors can adjust to higher feed 

costs at a faster rate. 
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The model predicts that the dairy and milk sector experience substantial welfare declines relative 

to the baseline due to drought.  Milk production and dairy product processing are combined into 

one agricultural activity in the quarterly model.  With an estimated decline in welfare of $11.3 

billion relative to the baseline over eight years, the magnitude of annual loses is driven by the 

timing of high forage and grain prices.  These input price changes over time can be clearly seen 

in Figure 1. 

The national level welfare impacts of the drought on crop producers are very different compared 

to livestock producers and processors. In general, the cropping sector experiences a net welfare 

gain relative to the baseline. Despite decreases in yields and production related to the drought, 

the gains in returns generated by price increases for several crops outweigh the losses in 

production over the 8 year period of analysis.   

Table 2. Change in Returns to Producers from Drought in 2011 and 2012 

 

Change in Returns to Producers from Drought in 2011 and 2012 

  2011 2012 2013 2014 2015 2016 2017 2018 Total 

       million dollars           

Beef Processors 294.9 -99.1 -755.9 -1318.3 -1071.1 -565.1 -75.3 -153.4 -3743.3 

Beef Cattle -1560.8 -4629 -4769 720.8 2306.8 1061.5 639.6 324.23 -5905.87 

Pork -4.3 -42.9 -188.3 -297.8 -144.4 -36.4 -7.1 -1.7 -722.9 

Hogs -159 -978.2 -1597 198.9 559.9 79.6 24.1 9.3 -1862.4 

Milk & Dairy -111.9 -2897.9 -6612.3 -1273.4 -153 -174 -67 -28.8 -11318.3 

Lamb meat 0 -0.9 -2.7 -3.6 -1.4 0.4 1.2 1.3 -5.7 

Lambs & sheep -5.8 -13 -11.7 7.6 11.2 5.4 3.1 1.6 -1.6 

Poultry Meat -99.9 -490.6 -697.8 -139.1 33.5 -61.2 2 1.2 -1451.9 

Eggs -34.7 -310 -512.6 -130.1 -5.6 -8.1 -0.8 0.2 -1001.7 

Forage -754.3 4417.4 26083.5 7013.5 -210.5 338.4 -74.5 -57.9 36755.6 

Coarse Grains -2672.3 -3310.3 17092.1 7826.1 -729.4 539.7 25.2 -13.1 18758 

Soybeans -1229.7 -1311.4 3379.5 2160.5 1250.7 489 65.9 2.6 4807.1 

Wheat -754.7 936.6 1285.7 1439 65.8 -229 92.2 0.8 2836.4 

Rice 2.9 13.5 38 34.9 17.9 0.2 1.5 -0.5 108.4 

Soybean Crush -57.2 -159.7 -250.2 -193.8 -145 -29.4 -3.5 -1.1 -839.9 

Land Rent 0 4685.5 18084.4 11964.1 5893.3 0.1 122 0 40749.4 

Total -7146.8 -4190 50565.7 28009.3 7678.7 1411.1 748.6 84.73 77161.33 
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Table 3.  Decomposition of Changes in Crop Producer Welfare from Drought in  

2011 and 2012 

Decomposition of  Changes in Crop Producer Welfare 

  

 

2011 2012 

  

      million dollars 

 Forage Returns on Sales 2461.7 13267.8 

  Value of Lost Crop -3216 -8850.4 

 Coarse  Grains Returns on Sales 2402.7 14068.4 

  Value of Lost Crop -5075 -17378.7 

 Soybeans Returns on Sales 371.7 1975.2 

  Value of Lost Crop -1601.4 -3286.6 

Wheat  Returns on Sales 493.6 1048.3 

  Value of Lost Crop -1248.3 -111.7 

Rice  Returns on Sales 2.9 13.5 

  Value of Lost Crop 0 0 

 

It should be noted that changes in the total returns to crop producers in 2011 and 2012 are 

comprised of changes in returns on sales as well as the value of the crop loss due to drought. 

These values are reported by crop type and year in Table 3. For example, forage in 2011 had an 

estimate drought loss of $3.2 billion compared to an increase in the value of sales of $2.5 billion. 

For forage producers, this corresponds to a national welfare decrease of $754 million, relative to 

the baseline in 2011. In contrast, the drought impacts are different for the more extensive drought 

in 2012.  National crop losses are estimated at $8.8 billion but the value of sales increased by 

$13.3 billion with a net positive impact of $4.4 billion. Those producers who had forage 

available benefited from the large price increase.  Similar patterns are observed for most program 

crops over the first two years, with the exception of rice. Beyond the shocks of 2011 and 2012 

returns to forage, coarse grains and soybean producers peak in 2013, and remain relatively high 

through 2014, while returns to wheat is highest in 2014. The largest gains in producer welfare 

over the 8 year period occurs in the forage and coarse grains sectors, which reach an annual 

maximum of $26.1 billion and $17.1 billion above the baseline, respectively. The high values for 

these primary feed inputs are driven primarily by price increases resulting from stocks being 

depleted over the drought years of 2011 and 2012.  

Given the estimated net gains to most crop producers over the 8 year period of analysis, land 

rents are also expected to increase over time compared to the baseline. The changes in returns to 
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land rent are calculated at the beginning of each calendar year based on the previous year crop 

return. This differencing process results in an increase in land rent over time that follows the 

change in returns for the majority of crops. Land rent is estimated to increase $40.7 billion over 8 

years. 

Consumers also share the burden of the drought with agricultural producers, and it is evident that 

consumers will be worse off as a result of the drought. Table 4 provides estimates of the loss in 

consumer surplus by year. Consumer surplus is below the baseline for the entire 8 year 

timeframe. Surplus to consumers begins to decline in 2011 as prices for consumer goods rise, 

and reaches its lowest point in 2013, when surplus to consumers is expected to be more than $49 

billion lower than the baseline level for that year. Losses to consumers begin to mitigate after 

2013, yet remain below the base. The total expected welfare loss to consumers from 2011-2018 

is nearly $111 billion. In this case, consumers will bear the cost of the 2012 and 2013 drought for 

several years beyond the actual drought. 

Table 4. Change in Consumer Surplus 

Change in Consumer Surplus 

2011 2012 2013 2014 2015 2016 2017 2018 Total 

 million dollars 

-5398.9 -29165.1 -49287.2 -20867.1 -2801.1 -2234.5 -824.8 -315.7 -110894 

 

Potential Economic Impacts of a Continued Drought in 2013 

One of the key contributions of this study is the ability to consider the effects of drought while 

taking into account the long term dynamics of crop and livestock production sectors. To assess 

the potential long term impacts of continued drought in 2013, shocks to crop yields for an 

assumed drought are estimated from state yields and the Drought Monitor. Data from the spring 

2013 U.S. Drought Monitor indicate continued drought for the Central and Southern Plains 

states. Therefore, the deviation of 2012 crop yields, as reported by the National Agricultural 

Statistics Service, compared to the long run trend yield is used to determine the national 

production shocks to crop sectors for 2013. While continued drought may intensify beef cattle 

herd reductions, this study considers only estimates changes in crop production to assesses 

potential continued drought impacts (Peel 2013). The estimates for continued drought in 2013 
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result in an assumed 5% decrease in winter wheat yield in the second quarter; a 3% decrease in 

spring coarse grains and a 5% decrease in soybean yield, both in the fourth quarter, as well as a 

6% decrease to winter and spring forage in the second and third quarters of 2013, respectively.  

Figures 3 through 5 illustrate the difference between prices for key changes in crop and livestock 

sectors for normal weather conditions resuming in 2013 versus continued drought in 2013. Both 

the two year drought and three year drought scenarios are compared to baseline levels. The 

overall impact of continued drought into 2013 results in an amplification of the price effects in 

each market segment and extends the time it takes to return towards the baseline. The largest 

difference between drought scenarios occurs in the wheat market because the dry conditions in 

2013 are in critical wheat production regions. For wheat, the difference between three year 

drought versus two year drought is largest from the first quarter of 2013 through the second 

quarter of 2015. The average difference between the three year drought versus two year drought 

scenarios for wheat in this timeframe is $7.6/mt, and the peak price difference, $53/mt above the 

baseline, occurs in the first quarter of 2014. This value is $13/mt higher than when drought is 

assumed to have ended in 2012. While wheat is not a key feed input for livestock production, its 

model predicted price increase will undoubtedly affect consumers. The difference between the 

three year drought versus two year drought scenarios for coarse grains and forage are muted, 

relative to the differences in wheat. Changes in coarse grains prices are not reported here, while 

the largest difference between drought scenarios for forage and pasture prices occurs between the 

second quarter of 2013 and the fourth quarter of 2015, when the price under a three year drought 

scenario is an average of $5.7/mt higher than if drought does not continue in 2013. 

Continued drought in 2013 causes an increase in the steer price beginning in the second quarter 

of 2014. The price remains higher for steers under the three year drought scenario. As expected, 

continued drought causes additional herd size reductions and further tightening of cattle supplies 

through the marketing channel. Cattle slaughter is an average of 28 million head lower under the 

three year drought versus two year drought scenarios beginning in the second quarter of 2014 

through the remainder of the period of analysis. The decrease in slaughter cattle supplies causes 

further increases in steer prices relative to the case where drought does not continue in 2013 as 

illustrated in Figure 5. 
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Figure 3. Comparison of Change in Wheat Price with Continued Drought in 2013 

 

Figure 4. Comparison of Change in Forage and Pasture Price with 2013 Drought 
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Figure 5. Comparison of Change in Steer Price with Continued Drought in 2013 

 

Conclusion 

Key contributions of this work include the modeling of the long run time dynamics of U.S. 

livestock products, livestock, and crops to understand the national impacts of the 2011 and 2012 

drought on the U.S. agricultural economy, as well as the potential effects of an extended drought 

into 2013. While several studies have assessed the short term impacts of drought on U.S. 

agriculture, this research shows that much of the drought effects occur in subsequent years 

following the actual drought itself, highlighting the need for longer term, dynamic analysis. 

Results show short term drought effects including increases in crop and forage prices in tandem 

with decreased live cattle prices resulting from increases in slaughters due to drought induced 

beef cattle herd liquidations. Long run drought impacts result in model predicted crop price 

increases that cause livestock inventory reductions due to reduced expected future returns. As 

herd sizes decrease, there are fewer animals moving through the U.S. meat supply chain, which 

leads to decreases in animal slaughter and increased livestock prices in the long run.  

Drought induced welfare losses are shared primarily by livestock producers, processors, and 

consumers. In the long run, meat processors experience a loss in welfare compared to the 
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baseline, due to reductions in slaughter and higher livestock prices. Livestock producers suffer 

from escalating feed costs and drought induced increases in animal slaughter that decrease U.S. 

livestock inventories overall. The poultry and egg sectors suffer from higher feed costs. The 

dairy and milk sector is hard hit by drought, also a result primarily driven by relatively high feed 

costs. Unlike livestock producers and processors, crop producers experience a net welfare gain 

relative to the baseline, resulting from increases in prices for several crops that outweigh yield 

and production losses due to drought.  

Longer term market adjustments cause a significant decrease in consumer surplus over the eight 

year period of analysis, while prolonged drought in 2013 amplifies the model predicted price 

changes and extends the time needed for key variables to return to baseline levels. This study is 

of particular importance, because it assesses the long term impacts of the 2011 and 2012 drought 

on the U.S. agricultural economy.  
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