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It is proposed that producers who lost more than 35% of their crop are eligible for a payment of 65% of
the crop price, and if producers experience quality losses of more than 35% of the crop value, a payment
of 65% of the crop’s value times 65% of production would be made. Livestock producers would be
paid for losses due to floods, wildfires, extreme heat or other weather conditions as determined by the
Secretary.

Methodology

This study will estimated the benefits of this legislation to North Dakota producers due to quantity
losses, since data are not available for crop quality or livestock losses. The North Dakota Representative
Farm Model (MODEL) was used to estimate the probability and size of disaster payments for North
Dakota producers. The MODEL uses production data from the North Dakota Farm and Ranch Business
Management program and price data from the Food and Agricultural Policy Research Institute (FAPRI).

The MODEL divides the state into four regions and three different farm types to capture varying
weather and soil types across the state as well as different management types. The four regions are
shown in Figure 1. The computer program, “Risk,” by Palisade was used to generate probability
distributions of crop losses based on historical yield patterns. Changes in price were not considered for
this study. Risk analysis requires two statistics, mean and standard deviation, to generate a distribution
of potential yields. Yields were obtained from National Agricultural Statistical Service (NASS) and the
North Dakota Farm and Ranch Business Management program. Standard deviations were estimated
from individual farm data of the North Dakota Farm and Ranch Business Management program.
Table 2 shows the estimated standard deviations and means of individual crops for North Dakota
producers by regions. Standard deviations of yields indicate variations of yields from their mean yield.
For example, a standard deviation of 10.2 bushels with a mean yield of 50.3 bushels for spring wheat
in the Red River Valley indicates that yields of spring wheat can be expected to range between 60.5
and 40.1 under normal conditions. \
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Figure 1. North Dakota Farm and Ranch Business Management Region
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Table 2. Standard Deviations and Means of Crop Yields for North Dakota Farmers. ﬁ - fB

%};{lglﬁ ]3;!}::;1 Barley Comn Soybeans  Sugarbeets  Sunflowers  Canola
bushels -tons- pounds

Standard Deviations

RRV 10.20 13.04 23.51 6.43 2.25 286.48

NC 10.89 10.27 18.17 450.02 472.58

SC 11.37 8.24 17.82 29.29 9.20 381.28

West 12.02 11.54 17.55

Means

RRV 50.3 63.2 130.9 33.9 19.3 1474.9

NC 36.2 34.7 54.8 1449.6 1504.0

SC 440 33.6 67.4 104.6 322 1338.2

West 28.4 26.8 40.8

These standard deviations were estimated from twenty to thirty individual farm records for each crop
and in each region over a nine-year period. The standard deviations for the western region are larger
than those in other regions, indicating that yield variations in the western region are larger than those
in other regions. An average individual’s standard deviation will be about 1.6 times larger than that
from the county where the individual belongs because aggregated data tend to reduce variation within
the data set. Similarly, the standard deviations of yields for a county are about 1.5 times larger than
those for the state yields. It was assumed that the standard deviations of crop yields for an individual
farmer is about 1.7 times larger that the standard deviations for a group of individual farmers. Based
on these assumptions we developed three scenarios in which the standard deviations of yields for
individual farmers are 1.5, 1.7, and 1.9 times the estimated standard deviations for groups of individual
producers.

Table 2 also shows the average yields for producers within the four regions and eight crops. These two
sets of statistics, mean yields and standard deviations, were used to generate a distribution of possible
yields consisting of 1000 observations with known means and standard deviations. From those generated

yields, total per acre gross value of production was determined using prices received by farmers in
2005 (Table 3).

Table 3. Prices Used For The Analysis

Spring Wheat $/bushel 4.35
Durum Wheat $/bushel 4.50
Barley $/bushel 2.78
Corn $/bushel 2.65
Soybean $/bushel 5.65
Sugarbeets $/ton 42.00
Sunflower $/cwt 13.25
Canola $/cwt 11.33
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Total regional returns were calculated using the gross per acre return and the average acres planted
for the major crops in each region of the state (Table 4). From that distribution of total regional
production, the disaster payments are calculated. It was assumed that, if an individual’s production
was below 65% of normal production, he was qualified for disaster payments and located in a county
that was declared a disaster county.

Table 4, North Dakota Planted Acres for Major Crops, by Regions
Spring  Durum

Wheat  Wheat Barley Corn Soybean  Sugarbeet Sunflowers Canola
1,000 acres -
RRV 1,353 108 479 1,331 245 98
NC 1,706 389 690 339 701
SC 1,934 222 448 616 1,329 513
West 1,707 1,393 344

Results

Table 5 shows the potential distribution of disaster payments made to North Dakota producers under
the base and alternative scenarios. If the total gross return for any crop within the observation fell
below 65% of the mean gross return, an emergency payment was calculated based on 65% of the crop
value times the amount lost. It was assumed that Federal Crop Insurance paid for any losses greater
than 30%. For the base scenario, using county standard deviations, the producers did not receive any
payments about 9% of the time. Emergency payments, between zero and $30 million, were made
about 19% of the time. With the base standard deviations for a group of individual producers in each
region, payments of less than $30 million were made to North Dakota producers over 27% of the time.
Payments between $30 million and $60 million were made about 29% of the time. The average
emergency payment under the base scenario would be about $73 million per year.

The actual emergency payments during the past four years averaged about $150 million per year. This
indicates that the individual standard deviations for producers are larger than the base estimates.
Under scenario 1, standard deviations increased 1.5 times, average disaster payments would be $88
million per year. The average payment increases as standard deviations increase. With the standard
deviations increased to 1.9 times the group standard deviations (scenario 3), the average expected
emergency payment for North Dakota would be $112 million per year. Under scenario 3, producers in
the state would not receive emergency benefits 2% of the time. The payment of $30 million level
would be reached about 9% of the time and the $60 million level would be paid about 22% of the time.
The large disaster payments would be made infrequently. Payment over $150 million would be paid
about 26% of the time or one in five years and payments over $210 million would be paid about 19%
of the time or one in every 5 years. Payments similar to the amounts paid in 1999-2001 would be made
less than 1% of the time. Figure 2 shows the distribution of emergency payments with base standard
deviations and figures 3-5 show the distribution with the standard deviation under the various scenarios.
Emergency payments increased rapidly as the standard deviations were increased.
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Table 5. Estimated Frequency of Disaster Payments Made To North Dakota Producers, Under
Various Standard Deviation Estimates

-------------------- Frequency of Payments

Base Scenario Scenario 1 Scenario 2 Scenario 3
(Estimated (Estimated (Estimated (Estimated
Payment Level Group Std) Producer Std Producer Std Producer Std
Times 1.5) Times 1.7) Times 1.9)
million $ Percent
0 8.8 5.1 33 2.2
0-30 18.5 14.8 12.5 9.0
30-60 29.2 28.1 23.4 21.7
60-90 . 17.2 18.3 19.2 19.5
90 - 120 8.6 94 13.1 14.1
120 - 150 3.4 5.5 5.5 7.2
150 - 180 33 4.0 3.8 34
180 -210 2.3 34 34 4.2
210 - 240 3.1 4.8 5.5 5.6
240 - 270 3.0 3.7 5.7 7.0
270 - 300 1.7 2.0 32 42
300 - 330 0.4 0.6 1.2 1.5
330 - 360 0.0 0.2 0.1 0.3
360 - 390 0.1 0.1 0.1 0.1
Average payment
million $ 72.8 88.0 101.5 111.8
35

Percent

0 60 120 180 240 300 360 420 430
30 90 150 210 270 330 390 430

Million $
Figure 2. E stimated Disteibution for Emergency Payments Under Base § cenario
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hdllion $
Figure 3. Estimated Distribution for Emergency Payments Under $ cenario 1.
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Figure 4. Estimated Disteibution for Emergnecy Payments Under §cenario 2.
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Figure 5. Estimated Distribation for Energency Payrmerds Under Scenario 3.
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Summary

Gross returns vary wildly even with this proposed legislation. Without the emergency disaster payments,
gross crop returns for the state could vary between $1.86 billion and $3.64 billion. Under the base
scenario, gross crop returns plus disaster payments vary between $2.06 billion and $3.64 billion. Under
scenario 3, gross crop returns plus emergency disaster payments varies between $2.01 billion and
$3.77 billion.

This study looks only at crop losses due to low yields. Quality and livestock losses were not considered
because no data were available. Thus, the estimated payments under the disaster program are the
minimum payments under the different scenarios.

The study found that the permanent disaster payments program provides an average payment of $73
million with variations between zero and a maximum of $390 million under the base scenario. However,
with more volatile weather conditions than standard weather, payments would increase substantially
to an average of $112 million. The range of payments are basically the same but the frequency of large
payments is much greater with higher standard deviations.
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