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Abstract 

Global warming has been an issue lately in many aspects because it has been in increasing trend 
since 1980s. This paper estimates the climate change effects on U.S. agriculture using the pooled 
cross-section farm profit model. The data are mainly based on the annual Agricultural Resource 
Management Survey (ARMS) from USDA for the time period between 2000 and 2009 in the 48 
contiguous States. For climate measure, growing season drought indices (the Palmer Drought 
Severity Index (PDSI) and Crop Moisture Index (CMI)) are applied to the analysis and both 
indices have a negative relationship with temperature. The estimates indicate that one unit 
increase in PDSI (CMI) leads to 5.5% (13.9%), 4% (9%), and 5% (14%) increase in farm profits 
for all farms, crop farms, and livestock farms. This paper provides several contributions to the 
literature. First, the data set is very rare and unique national survey that provides an individual 
farm level observation. Therefore, it gives more detailed farm structure and financial information 
for the analysis compared to other studies. Second, drought indices (PDSI and CMI) are used for 
estimating the impact of weather on farm profits while temperature, precipitation, and growing 
degree-days are typical weather variables in literatures. 

 

 

JEL Codes: Q54, D24 

Keywords: Climate change, Farm profits, Drought Index, the Palmer Drought Severity Index 

(PDSI), Crop Moisture Index (CMI) 
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Introduction 

Global warming has been a hot issue lately all around the world since it affects many 

aspects.  It might be the major concern to human being because warming will be directly related 

to food consumption and human health if it especially decreases agricultural production. It is not 

surprising that global warming has been receiving a lot of people’s attention. According to 

Oreskes (2004), 928 papers that have abstracts including “global climate change” were published 

in refereed scientific journals between 1993 and 2003.  This is very surprising since Houghton et 

al. (2001) argued that there is surprising absence of impact studies on climate change effects 

partially due to the slight temperature increase on average over the globe which has warmed only 

by 0.5°C over the last hundred years.  Mendelsohn (2007) also addresses the absence of research 

in past climate change impact on global agriculture over the last 40 years.  

The impacts of global warming also have been highly controversial among scientists, 

scholars, and policy makers. Intergovernmental Panel on Climate Change (IPCC) and the 

National Academy of Sciences have reported that most of observed warming is likely due to the 

results of human activities such as Greenhouse gas emission while policy-makers and media 

argued that climate change is highly uncertain (Oreskes, 2004). 

However, according to the estimation by the NASA's Goddard Institute for Space Studies 

and the National Climatic Data Center, warming has been in increasing trend since the 1980s. 

The National Oceanic and Atmospheric Administration (NOAA) also reports that seven of the 

eight warmest years on record have occurred since 2001 and the 10 warmest years have all 

occurred since 1995. Previous studies also suggest that global warming has been in increasing 

trend since the1980s although the Earth's average surface temperature has increased by about 1.2 

to 1.4°F in the last 100 years (Mendelsohn, 2007).  There have been different forecasting and 
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extensive debates over the concerns about the impacts of climate change. However, a broad 

consensus among climate scientists is that there would be drastic temperature increases and 

change in precipitation patterns due to greenhouse gas effect (Houghton et al., 2001).  

According to the NOAA’s report, the recent warmth has been greatest over North 

America and Eurasia between 40 and 70°N although the warming has not been occurred in same 

fashion worldwide. That is, most of European countries and U.S. states except for the Southern 

states have been affected most by the recent warming. 

  Therefore, climate change might be a major concern to humanity since it affects many 

economic sectors as well as different aspect of human life. Negative impacts of climate change 

on the agricultural sector will be especially dangerous since agriculture is directly related to food 

security and human health. Many believe that agricultural production will be affected most by 

temperature and precipitation since they are directly related to the production (Deschenes and 

Greenstone, 2007). This paper mainly examines the economic impacts of climate change on the 

agricultural profits in the United States.  

 If weather negatively impacts the U.S. agricultural production, it will cause a big 

problem in world food security because the U.S. is the top exporter of major agricultural 

products such as maize, soybean, wheat, and pig meat (FAOSTAT). 

 

The Impacts of Climate Change on U.S. Agriculture 

There have been debates on potential climate change and its impacts. The impacts of 

climate change on the U.S. agricultural sector also have been an issue lately. While negative 

impacts of climate change on U.S. agriculture are found in most previous research, some argue 

that warming will be beneficial. 
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 Schlenker et al. (2005) find that climate change effect (under warming scenario) will 

lead to an annual loss of about $5 to $5.3 billion in agricultural profits in dry-land non-urban 

counties. Kelly et al. (2005) also conclude that warmer weather will be harmful to agriculture. In 

the results of the estimation, climate change will decrease agricultural profits and its adjustment 

costs.  Huang and Khanna (2010) estimate the future climate change impact on U.S. crop yields 

using the county level panel analysis. They find that increase in temperature significantly reduces 

the yields of corn, soybeans, and wheat while precipitation has positive relationship with the crop 

yields.  

However, Deschenes and Greenstone (2007) argue that climate change will increase 

annual agricultural profits by $1.3 billion in 2002 dollars that is equivalent to about 4% increase 

in profits. Mendelsohn and Massetti (2011) also suggest that warming will be beneficial to farms 

in relatively cool location. For example, farms in the northern part of the U.S. will get benefit 

from warming although warming will be harmful to the farms in the western U.S.  

In previous studies, the production function and hedonic approach are two most widely 

used methods to estimate the climate impact on agriculture (Deschenes and Greenstone, 2007).1 

Deschenes and Greenstone (2007) argue that both the production function and hedonic approach 

have weaknesses to properly estimate the effects of climate change. For the method using the 

production function, the estimates do not account for farmer’s adaptations therefore the impacts 

of climate change are likely biased. The disadvantage of hedonic approach is that the land value 

may not reflect the discounted value of land rents. Schlenker et al. (2005) also point the potential 

disadvantage of hedonic approach. In its analysis, agricultural prices are assumed to be constant 

and it will be inappropriate if there are endogenous price changes however.    

                                                           
1
 Hedonic approach is sometimes called the Ricardian analysis since it attempts to measure the impact of climate 

on the agricultural land value instead of production quantity or yields (see, Mendelsohn, R., W. Nordhaus and D. 

Shaw (1994) and Schlenker, Wolfram, W. Michael Hanemann, and Anthony C. Fisher (2005)). 
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Data and Methodology 

Conceptual model 

 Following the standard theory on profit maximizing firm, the profits of the firm are 

formulated as a function of input and output prices. In addition, some technology parameters 

enter into the profit function. Specifically, the profit function takes the following form: 

� = �(�, �, �, 	) 

where π represents farm profits. P stands for input prices and output prices of agricultural 

production. C represents drought indices that are the Palmer Drought Severity Index (PDSI) and 

Crop Moisture Index (CMI). F is a set of individual farm structure such as total acres operated, 

farm type (crop farm/ livestock farm), and farm ownership (family farm/ non-family farm). O 

denotes the characteristics of a primary farm operator including age, gender, and education. The 

variables C, F, and O are technology shifters. 

 

Econometric Model 

The empirical counterpart of the conceptual profit function outlined above is described 

below: 

���
 = ��
�� + ���
�� + �
�� + �� + �
 + ���
 

where ���
 represents the profits of an individual farm i in county c at year t. The equation 

includes a set of indicators for counties and years, �� and �
. ��
 is the growing-season humidity 

indicator. Specifically, PDSI and CMI are included in the regressions. The indices are the 

average of a growing season in county level and weekly-level data are used for the calculation of 
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the growing season. The growing season is defined as the period between the first week of June 

and the last week of September in the analysis. In fact, a growing season varies by crops and 

regions. However, except for winter wheat, the period from June to September covers the 

growing season for most major crops such as corn, cotton, and soybean (USDA-NASS, 1997). 

 �
 represents the input price and output price indices. Both input and out prices indices consist 

of categories of agricultural production inputs and outputs. Regressions in the analysis are run 

for three different samples, namely all farms together, and crop farms, and livestock farms 

separately. For the estimation with the sample of all farms, the output price index for “all farm 

products” category is used. For the regressions with the sample of crop farms and livestock 

farms, the output price indices for “all crops” and “livestock and products” are chosen, 

respectively. Input price index reflects costs of several categories of factors of production, such 

as feed, seeds, fertilizer, chemicals, fuels, farm machinery, building material, farm services, and 

labor. The average of these factor price indices is used in the analysis. ���
 is a vector of farm 

and its operator’s characteristics. More specifically, ���
 includes indicators for whether the farm 

is a professionally-owned business (non-family owned) and whether the farm mainly produces 

crops rather than livestock products. In addition, the land area of the farm and the farm 

operator’s age, gender, and education level are included. The standard errors are clustered at the 

county level in order to correct for the possible correlation in unobservable characteristics of the 

farms located in the same county. 

 

Data  

The empirical analysis utilizes pooled cross-sectional data that is mainly based on the 

annual Agricultural Resource Management Survey (ARMS)-Phase III from USDA for the time 
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period between 2000 and 2009 in the 48 contiguous States. Due to the fact that ARMS is the 

only national survey that provides individual farm-level observations, it gives detailed farm 

structure and financial information for the analysis. The outcome variable is the farm profits. Net 

farm income (computed as total farm revenues net of total production costs) is used for farm 

profits.2 These data are obtained from Agricultural Resource Management Survey (ARMS). 

Variables of interest are drought indices. Climate data of drought indices, temperature, 

and precipitation are obtained from National Oceanic and Atmospheric Administration (NOAA) 

Climate Prediction Center. For draught indices, the Palmer Drought Severity Index (PDSI) and 

Crop Moisture Index (CMI) are chosen. This is because, among major drought indices, the PDSI 

and CMI are the most widely used ones by government agencies and researchers in the United 

States. According to National Drought Mitigation Center, many U.S. government agencies and 

states rely on PDSI for evaluating drought relief programs. Therefore, PDSI is one of the most 

reliable measurements for drought condition. NOAA explains that total weekly precipitation, 

average temperature, climate division constants such as water capacity of the soil and others, and 

previous history of indices are included in the calculation of both PDSI and CMI for 350 climate 

divisions in the U.S. and Puerto Rico. Since both temperature and precipitation are included in 

the calculation of indices, the drought indices can be a good measurement for evaluating the 

effect of climate change in various fields. Table 1 shows the classifications of PDSI and CMI 

indices that represent the degrees of dryness/ wetness. Both PDSI and CMI indices are correlated 

with temperature and precipitation. The time series graphs of PDSI, CMI, temperature and 

precipitation are illustrated in Figures 1 and 2. There is a positive relationship between 

precipitation and drought indices and a negative one with temperature. To quantify these 

                                                           
2 In the farm income statement, the total revenue consists of following categories: Cash receipts from crops and 
livestock, direct government payments, Farm-related income, Non-money income, and Value of inventory 
adjustment according to USDA. 
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correlations, I run regressions of PDI and CMI on temperature and precipitation. The results are 

provided in Table 2. A one degree Fahrenheit (inch) increase in temperature (precipitation) 

reduces (inches) PDSI and CMI by 0.065 and 0.038 (3.733 and 1.999), respectively.  

Input and output prices data are obtained from Monthly Agricultural Prices Summary 

from USDA-National Agricultural Statistics Services (USDA-NASS).  The data are in fact 

indices of agriculture prices and weighted 1990-1992 average equals 100. Each index of input 

prices represents categories of all production inputs that are feed, livestock and poultry, seeds, 

fertilizer, chemicals, fuels, supplies and repairs, autos and trucks, farm machinery, building 

material, farm services, rents, interests, taxes, and wage rates. Since these indices are highly 

correlated to each other, an average input price index is used in the analysis.3  

The remaining control variables for farm structures and operator characteristics that are 

used in the analysis are obtained from the annual Agricultural Resource Management Survey 

(ARMS). The set of control variables include the land area of the farm in acres (Acres), 

indicators for whether the farm mainly produces crops and whether the farm is a non-family 

business. In addition, farm operator’s characteristics are included among covariates. The operator 

characteristics considered are age and gender of the farm operator and an indicator for whether 

the operator has obtained a college degree. 

The definitions of the variables used in the estimation are presented in Table 3. Table 4 

provides the summary statistics of the variables.  

 

 

                                                           
3 Kelly, Kolstad, and Mitchell (2005) also use an aggregate input price index for their agricultural profit analysis 
using a sample of 5 U.S. states including Illinois, Iowa, Kansas, Missouri, and Nebraska. They also use the same 
price indices data from USDA-NASS as I use in my analysis. 



10 

 

Estimation and Analysis 

Figures 3 and 4 illustrate the relationship between drought indices and average farm 

profits over time for PDSI and CMI, respectively. PDSI and farm profits follow similar trends 

over the sample period (2000-2009) considered in this paper. That is, as the average PDSI 

increases, farm profits tend to increase as well. As illustrated in Figure 4, although weak, a 

positive relationship is observed between CMI and profits over time. The analyses below 

quantifies the relationship between the drought indices PDSI and CMI and profits conditioning 

on several control variables as described in the Data section. 

In general, farms are divided in two categories: crop farms and livestock farms. 

Consequently, three different samples are used in the estimation: all farms combined, and crop 

and livestock farms separately. PDSI is used as a measure of weather variable in the regressions. 

As an alternative measure, CMI is included instead of PDSI. These two measures are highly 

correlated (over 0.8). CMI differs from PDSI such that the former is a measure of short term 

moisture conditions in soil; whereas PDSI is more relevant for long term measurements. 

The regression results pertaining to the whole sample is reported in Table 5A. Columns 1 

and 2 include PDSI and CMI as measures of moisture, respectively. All the remaining control 

variables are identical. The regressions include indicators for counties and years. The standard 

errors are clustered at the county level. 

PDSI has a positive effect on the farm profit and its coefficient is statistically significant at 1%. 

For each unit increase in PDSI, the farm profits increases by about $7240. This corresponds to 

about a 5.5% increase from the mean profits ($131,270). For example, if drought condition 

improves from “moderate drought” to “near normal” category, an individual farm makes 5.5% 

more profit on average.  
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Both output and input price indices have expected signs and they are statistically 

significant at conventional levels. The estimated elasticity of profits with respect to input and 

output prices at the mean of the data are -1.85 and 3.41, respectively. Total operated land area of 

a farm does not significantly influence the farm profits. The indicator for livestock farm 

identifies the difference in profits between a crop farm and a live stock farm. The coefficient of 

livestock farm indicates that on average livestock farms earn about $14,484 less in profits 

compared to a crop farm. Similarly, the coefficient on the non-family farm indicates that non-

family farms earn about $347,000 more compared to the farms that are owned and operated by 

families. This difference could be observed because of the possibility that non-family owned 

farms are managed professionally and they use more advanced technologies compared to the 

family owned businesses. 

The coefficients on the farm operator’s characteristics have expected signs. That is, the 

farms that are run by an operator who has at least a college degree make an additional $32,491 

profits compared to their counterparts which are managed by an operator with smaller 

educational attainment. Farms with female operators earn $82,186 smaller profits than farms 

with male operators. There is a negative linear relationship between operator’s age and farm 

profits. Specifically, compared to the operator of an average farm who is 55 years old, an 

operator who is 54 years old contribute $1,587 to their farm’s profits. In column 2 of Table 5A 

the results of the same model is presented, except CMI is used as a measure of weather effect 

instead of PDSI. The results are similar to those obtained from the regression with PDSI. CMI 

has a positive impact on farm profit and it is significant at 1%. Specifically, a one unit increase in 

CMI leads to $18,300 increase in profits. In other words, farm profits will be increased by about 
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13.9% for each unit increase in CMI. This change corresponds to increasing the level of index 

from “Slightly Dry” to “Favorably Moist”. 

The coefficients of control variables are similar to those obtained in the first column of 

Table 5A. The estimates of elasticity of profits with respect to input and output prices are -1.93 

and 3.61, respectively. Land area of a farm does not have a significant impact on the farm 

profits. On average crop farms earn about $14,704 more profits compared to a livestock farm. A 

non-family operated farm make about $347,000 more in profits than the family owned and 

operated farms. The coefficients on the farm operator’s characteristics are almost identical to 

those obtained from the regression that includes PDSI.  Farms with a male operator who has at 

least a college degree make an additional $82,224 due to gender and $32,241 due to education of 

the operator.  

Results pertaining to the regressions that are run for separate samples of crop and 

livestock farms are presented in Table 5B. The first (last) two columns show the results of the 

crop (livestock) farm sample. In columns 1 and 3, the regressions include PDSI. PDSI is replaced 

by CMI in columns 2 and 4. Output price reflects the relevant outputs produced in crop and 

livestock farms. That is, the national output price index of crops is used as a control variable in 

columns 1 and 2 (crop farms regressions). In livestock regressions, the national output price 

index of livestock products is used. All regressions include indicators for counties and years. The 

standard errors are clustered at the county level. 

For an average crop farm, a one unit increase in PDSI and CMI increases profits by about 

$5,900 and $15,000, respectively (columns 1 and 2 of Table 5B). These coefficients translate 

into an increase in profits of 4% for PDSI and 9% for CMI. From the Table 2, I find that one unit 

change in PDSI (CMI) is a result of about 15°F (26°F) in temperature change. That is, the profits 
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for an average crop farm increases by about $393 ($577) if temperature increases by 1°F. The 

coefficients of PDSI and CMI are significant at the 1% level. The magnitude of the impact is 

greater in livestock farms. A one unit increase in PDSI improves farm profits by about $8,000 

(column 3 of Table 5B). That is an increase in profits of about 5%. When CMI rises by one unit, 

the profits increase by $23,000 or by 14% (column 4 of Table 5B).  

The coefficients of the control variables reported in Table 5B are mostly similar to those 

obtained from the regressions run on the whole sample of farms (Table 5A). Specifically, farms 

with operators who are male, who have more education, and who are younger earn greater 

profits. In addition, non-family operated farms profits are about $240,000 and $ 376,000 greater 

than family operated farms for crop farms and livestock farms, respectively. Although land area 

is a significant determinant of crop farm profits, it does not affect profits of an average livestock 

farm. As expected by the economic theory, output prices are positively associated with profits 

and input prices have a negative influence. However, for crop farms, prices are not statistically 

significant at conventional levels.  

In order to put these results into perspective (Tables 5A and 5B), the impact of changing 

the drought index level on profits is simulated. Specifically, I calculated the change in an average 

farm’s profits when it is hypothetically moved from one state to another. The selected results are 

provided in Table 6. In these simulations, I considered the case of extremes such that a farm is 

hypothetically moved from the state with a very low level of index to another state with high 

level of index. For example, if an average farm in Wyoming (lowest PDI: -3.54) is moved to 

New Hampshire (highest PDI: 2.50), then its profits will rise by about 33%. I also present the 

impact of a one standard deviation increase in an index on farm profits in Table 6. For example, 

if a drought index of an average farm was a one standard deviation higher (2.5 units increase in 
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PDSI), then its profits would have been 14% greater. As observed in Table 6, the effect of a 

bigger index is higher for livestock farms compared to crop farms. A one standard deviation 

increase in PDSI increase crop farm profits by about 9%, whereas an increase in the level of an 

index of same magnitude increases profits of a livestock farm by more than 20%. It follows that 

profits for crop farm and livestock farm increase by about $5874 and $8090 respectively if 

temperature increases by 15°F.  

 

Conclusion 

This paper estimates the climate change effects on U.S. agriculture using the pooled 

cross-section farm profit model. The data are mainly based on the annual Agricultural Resource 

Management Survey (ARMS) from USDA for the time period between 2000 and 2009 in the 48 

contiguous States. This paper provides several contributions to the literature. First, the ARMS 

data used in the analysis are very rich and unique resource due to the fact that it is the only 

national survey providing an individual farm-level observation. Therefore, it gives more detailed 

farm structure and financial information for the analysis compared to other studies.  Another 

uniqueness of this analysis is that drought indices (PDSI and CMI) are used for estimating the 

impact of weather on farm profits while including temperature, precipitation, and growing 

degree-days are typical weather variables in literatures. 

The result shows that warming is harmful to U.S. agriculture based on the analysis with 

three different samples (all farms together, crop farms only, and livestock farms only). In all 

farms sample, for each unit increase in PDSI (CMI), the farm profits increases by about $7240 

($18,300). This corresponds to about a 5.5% (13.9%) increase from the mean profits ($131,270). 

For an average crop farm, a one unit increase in PDSI and CMI increases profits by about $5,900 
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and $15,000, respectively. These are equivalent to an increase in profits of 4% for PDSI and 9% 

for CMI. The magnitude of the impact is greater in livestock farms. A one unit increase in PDSI 

improves farm profits by about $8,000. That is an increase in profits of about 5%. When CMI 

rises by one unit, the profits increase by $23,000 or by 14%. 

As many studies indicate, warming will be very vulnerable to agriculture in most part of 

the world. Since the U.S. is the top exporter of major agricultural products such as maize, 

soybean, wheat, and pig meat, climate change might be a major concern to global economy and 

peoples’ well-being.  Therefore, adaptation to climate change will be necessary such as 

developing new varieties that are more tolerant to higher temperature/ less humidity. 
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Table 1 

Drought Index Classifications 

Palmer Drought Severity Index (PDSI) Crop Moisture Index (CMI) 

-4.0 or less (Extreme Drought) -3.0 or less (Severely Dry) 

-3.0 to -3.9 (Severe Drought) -2.0 to -2.9 (Excessively Dry) 

-2.0 to -2.9 (Moderate Drought) -1.0 to -1.9 (Abnormally Dry) 

-1.9 to 1.9 (Near Normal) -0.9 to 0.9 (Slightly Dry/ Favorably Moist) 

2.0 to 2.9 (Usual Moist Spell) 1.0 to 1.9 (Abnormally Moist) 

3.0 to 3.9 (Very Moist Spell) 2.0 to 2.9 (Wet) 

4.0 or above (Extremely Moist) 3.0 and above (Excessively Wet) 

  Source: NOAA-Climate Prediction Center 
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Table 2 

The Impact of Temperature and Precipitation on Drought Index 

PDSI Coef. Std.Err. 

Temperature -0.065*** 0.001 

Precipitation 3.733*** 0.014 

 

CMI Coef. Std.Err. 

Temperature -0.038*** 0.0002 

Precipitation 1.999*** 0.004 

Notes: *, **, and *** indicate significance at 10%, 5%, and 1% levels, respectively. 
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Table 3 

 

Variable Definitions 

 

Profit Net farm income (unit: dollars) 

  

PDSI Palmer Drought Severity Index for growing season (June-September) 

  

CMI Crop Moisture Index for growing season (June-September) 

  

Input Price Input price index of agricultural production (base: 1990-1992 = 100) 

  

Output Price Output price index of agricultural production (base: 1990-1992 = 100) 

  

Output Price Crop Output price index of crop production (base: 1990-1992 = 100) 

  

Output Price Livestock Output price index of livestock production (base: 1990-1992 = 100) 

  

Acres Acres operated 

  

Crop Farm =1 if the farm mainly produces crops  

  

Non-family Farm =1 if the farm is non-family farm.  

  

Operator at least college =1 if the operator has at least graduated from college. 

  

Operator Age Age of the primary operator 

  

Operator female =1 if the primary operator is female 
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Table 4 

Summary Statistics 

Whole Sample 

Variable Obs Mean Std. Dev. Min Max 

Profit 146,031 131,270 925,105 -47,600,000 81,000,000 

PDSI 146,031 -0.058 2.507 -8.382 9.790 

CMI 146,031 -0.110 0.935 -3.298 3.670 

Output Price 146,031 122.577 14.885 98.000 149.000 

Input Price 146,031 155.897 25.525 120.571 198.000 

Acres 146,031 1,323 7,456 0 *** 

Crop Farm 146,031 0.524 0.499 0.000 1.000 

Non-family Farm 146,031 0.053 0.225 0.000 1.000 

Operator at least college 146,031 0.223 0.416 0.000 1.000 

Operator age 146,031 55.460 12.422 16.000 *** 

Operator female 146,031 0.052 0.222 0.000 1.000 

      
Crop Farm Sample 

Variable Obs Mean Std. Dev. Min Max 

Profit 76,488 162,704 892,409 -16,500,000 81,000,000 

PDSI 76,488 -0.100 2.511 -8.382 9.790 

CMI 76,488 -0.149 0.913 -3.298 3.670 

Output Price - Crops 76,488 130.096 21.407 106.000 169.000 

Input Price 76,488 156.431 25.662 120.571 198.000 

Acres 76,488 1,210 2,184 1 *** 

Crop Farm 76,488 1.000 0.000 1.000 1.000 

Non-family Farm 76,488 0.063 0.243 0.000 1.000 

Operator at least college 76,488 0.256 0.436 0.000 1.000 

Operator age 76,488 55.467 12.323 17.000 *** 

Operator female 76,488 0.044 0.204 0.000 1.000 
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Table 4 Concluded 

Livestock Farm Sample 

Variable Obs Mean Std. Dev. Min Max 

Profit 69,543 96,697 958,599 -47,600,000 71,200,000 

PDSI 69,543 -0.012 2.502 -8.382 9.790 

CMI 69,543 -0.067 0.957 -3.298 3.670 

Output Price - Livestock 69,543 116.371 11.293 91.000 130.000 

Input Price 69,543 155.310 25.359 120.571 198.000 

Acres 69,543 1,448 10,558 0 *** 

Crop Farm 69,543 0.000 0.000 0.000 0.000 

Non-family Farm 69,543 0.043 0.203 0.000 1.000 

Operator at least college 69,543 0.186 0.389 0.000 1.000 

Operator age 69,543 55.452 12.531 16.000 *** 

Operator female 69,543 0.061 0.240 0.000 1.000 

Notes: *** implies that the statistic is censored by the USDA. 
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Table 5A 

The Regression Result on Farm Profits with the Sample of All Farms  

 
(1) (2) 

PDSI 7240.398*** 
 

 
(1,520.437) 

 
CMI 

 
18290.2*** 

  
(3,703.108) 

Output Price 3642.225*** 3858.287*** 

 
(1,195.853) (1,224.280) 

Input Price -1552.877** -1623.548** 

 
(744.499) (762.034) 

Acres 2.380 2.383 

 
(1.501) (1.500) 

Livestock Farm -14483.95* -14704.19* 

 
(7,995.983) (7,987.459) 

Non-family Farm 347213.2*** 346960.7*** 

 
(34,024.500) (34,018.960) 

Operator at least college 32491.36*** 32241.24*** 

 
(7,843.970) (7,851.655) 

Operator age -1587.947*** -1591.018*** 

 
(181.687) (181.947) 

Operator female -82186.44*** -82224.97*** 

 
(8,203.260) (8,201.461) 

Constant -16,750.190 -31,053.060 

 
(34,427.250) (34,148.770) 

N 146,031 146,031 

R2 0.044 0.044 

Notes: The outcome variable is the profits of the farm reported in their income statement. Descriptions of other 
variables are in Table 1 and summary statistics are presented in Table 2. All regressions include indicators for 
counties and year dummies. The standard errors are clustered at the county level and they are reported in 
parentheses. *, **, and *** indicate significance at 10%, 5%, and 1% levels, respectively.  
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Table 5B 

The Regression Result on Farm Profits with the Sample of Crop and Livestock Farms 

 
Crop Farms Livestock Farms 

 
(1) (2) (3) (4) 

PDSI 5874.472*** 
 

8090.465*** 
 

 
(1,987.210) 

 
(2,329.840) 

 
CMI 

 
15154.15*** 

 
22655.49*** 

  
(5,467.910) 

 
(4,772.625) 

Output Price 2,697.074 2,741.838 3285.753** 3788.034** 

 
(1,659.341) (1,683.507) (1,619.799) (1,654.235) 

Input Price -795.788 -782.243 -1355.149* -1530.13** 

 
(1,320.531) (1,332.827) (727.425) (743.810) 

Acres 82.2342*** 82.26785*** -0.895 -0.893 

 
(11.325) (11.321) (0.989) (0.988) 

Non-family Farm 241444.6*** 241262.2*** 375624.7*** 375353.7*** 

 
(35,724.750) (35,720.550) (55,753.250) (55,756.490) 

Operator at least college 27530.67*** 27276.93*** 13,407.730 13,220.460 

 
(9,675.198) (9,689.052) (12,953.580) (12,957.580) 

Operator age -800.0696** -799.6381** -1302.899*** -1313.251*** 

 
(315.982) (315.966) (279.590) (280.148) 

Operator female -47578.95*** -47815.99*** -59400.79*** -59256.4*** 

 
(11,352.380) (11,347.970) (10,935.570) (10,937.840) 

Constant -167724.1*** -174927.2*** -25,085.540 -51,563.420 

 
(45,138.880) (44,141.650) (66,869.340) (66,670.190) 

N 76,488 76,488 69,543 69,543 

R-sq 0.111 0.111 0.063 0.063 

Notes: The outcome variable is the profits of the farm reported in their income statement. Descriptions of other 
variables are in Table 1 and summary statistics are presented in Table 2. First (Last) two columns are regressions run 
on the crop (livestock) farms. All regressions include indicators for counties and year dummies. The standard errors 
are clustered at the county level and they are reported in parentheses. *, **, and *** indicate significance at 10%, 
5%, and 1% levels, respectively. 
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Table 6 

The Impact of Changes in Drought Index on Farm Profits 

    
Change 

% Change in 
Profits 

Std. Err. 

All Farms 

PDSI 
WY(-3.54) � NH(2.50) 33% 7% 

One Standard Deviation 14% 3% 

CMI 
CA(-1.22) � ME(0.69) 27% 5% 

One Standard Deviation 13% 3% 

Crop Farms 

PDSI 
NV(-4.10) � VT(2.33) 23% 8% 

One Standard Deviation 9% 3% 

CMI 
UT(-1.29) �  CT(0.75) 19% 7% 

One Standard Deviation 8% 3% 

Livestock Farms 

PDSI 
ID(-3.02) � MA(2.05) 42% 12% 

One Standard Deviation 21% 6% 

CMI 
AZ(-1.00) � ME(0.75) 41% 9% 

One Standard Deviation 22% 5% 
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Figure 1 

Average PDSI, CMI and Temperature 

 

 

Figure 2 

Average PDSI, CMI and Precipitation
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Figure 3 

Average PDSI and Farm Profits 

 

 

Figure 4 

Average CMI and Farm Profits
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