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ABSTRACT 
 The Agricultural Risk Coverage (ARC) program was created in the Agricultural 

Adjustment Act of 2014 as a shallow loss program protecting against year to year 

declines in farm income.  The 2014 farm bill redirected commodity programs from fixed 

direct income transfers to countercyclical payments that are released when certain 

financial stress indicators are reached. This study looks at four adaptations to the ARC 

program and their consequences at the county level and to the U.S. government.  

 The four adaptations considered were: changing formulas that currently restrict 

the use of very low yields in computing revenue guarantees; adjusting the geographic 

region from county to the crop reporting district or state; tying payments to planted acres 

instead of historical base acres; and using a simple average of prices and yields rather 

than Olympic averages to compute the ARC benchmark revenue for each county. The 

analysis focuses on five major commodities (corn, soybeans, wheat, sorghum, and oats) 

accounting for 98 percent of ARC program base acres. Calculations were made on a 

county by county basis using published National Agricultural Statistics Service and Farm 

Service Agency yields for each commodity to analyze monetary changes to the program.   

 Conclusions from the scenario results show that as geographical area boundaries 

get larger, ARC county payments become less variable across the country. Making 

payments on planted acres instead of base acres would have reduced commodity program 

spending by 258 million dollars in 2014 and 403 million dollars in 2015. If yields used in 

ARC calculations are restricted to a downside limit of 70% of t-yields producers will 

receive higher payments than if the limit is removed. There is no consistency across 

commodities in the relationship between payments and the use of either an Olympic 

average or simple average in calculating revenue benchmarks. 
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CHAPTER 1: INTRODUCTION 

The Agricultural Act of 2014, here referred to as the farm bill, passed the United 

States House of Representatives on January 29th, 2014 with a vote of 251-166 and the 

United States Senate on February 4th, 2014 with a 68-32 margin. President Obama signed 

the legislation into law on the campus of Michigan State University on February 7th, 

2014, starting a new generation of U.S. agricultural policy. Among new commodity 

programs included in the 2014 farm bill were the Agricultural Risk Coverage (ARC) 

program and the Price Loss Coverage (PLC) program. Both ARC and PLC were designed 

to provide a federal safety net to domestic commodity producers in times of declining 

revenue with ARC or declining price with PLC. Traditional farm policy prior to 1996 had 

focused on price risk whereas yield and revenue risk had been addressed through 

federally subsidized crop insurance programs.  

The 2014 farm bill process was lengthy and difficult taking almost two additional 

years longer to complete than planned.  In a period when national farm incomes were at 

record levels, peaking at 123 billion dollars in 2013, and strong concerns existed about 

the level of the federal deficit, disagreement surfaced in both political parties over the 

appropriate levels of federal spending (USDA-ERS, 2017). Removed from the 2014 farm 

bill were decoupled direct payments that had existed since the Federal Agriculture 

Improvement and Reform Act of 1996 and the Average Crop Revenue Election (ACRE) 

program created in the Food, Conservation and Energy Act of 2008. The decoupled direct 

payments to producers were largely consistent in size from year to year, and made 

payments regardless of commodity market conditions; their removal ended nearly 20 

years of fixed annual payments based on historical production, and continued the move 
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toward closer links between commodity programs and Federal Crop Insurance (USDA-

ERS, 2017). Retaining these direct payments to agricultural producers was a politically 

impossible task for proponents of the program, as many legislators saw increased income 

as a sign that producers did not need federal assistance to sustain their operations (Wyant, 

2017). 

Negotiations regarding the nutrition title of the farm bill saw the two chambers of 

Congress starting poles apart, with the House wanting to cut $40 billion over ten years 

and the Senate cutting $4 billion to the Supplemental Nutrition Assistance Program. 

(Wyant, 2017)  Not only was there pressure on commodity programs within Congress, 

but outside the beltway farm organizations were disagreeing on appropriate replacements. 

The National Corn Growers Association along with the American Soybean Association 

liked the idea of a revenue-based risk management plan that established commodity 

specific revenue benchmarks and provided compensation when current year revenues fell 

below the benchmark, whereas the Rice Growers Association opposed a one size fits all 

approach. The American Farm Bureau Federation supported an insurance program to 

protect against systemic losses, where the National Farmers Union supported a farmer-

owned inventory system, loan rates and set-asides. The magnitude of disagreements 

surrounding the 2014 farm bill made the process rocky and lengthy.  

 Unlike crop insurance, ARC and PLC are safety net programs administered by the 

Farm Service Agency (FSA) that do not require farmers to pay a premium to receive 

protection against certain downside risks. Producers had to make a series of choices 

under the new bill, including whether to elect ARC or PLC for particular crops on 

particular farms. In addition to ARC or PLC, producers can also choose each year 
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whether to buy crop insurance. In making those choices, producers had to evaluate the 

various options to determine which made the most sense for their operations, considering 

both expected benefits and their risk management needs. Looking toward the 2018 farm 

bill, producers may have the opportunity to make new program elections. Any 

modifications to the ARC program will affect the options producers face. 

This study examines how modifications to the current county-based ARC program 

could have changed total commodity program payments during the first two years of the 

farm bill. Modifications examined include:  

 remove the 70% of transitional yields (t-yields) cup placed on county yields 

used in the formula  to calculate ARC benchmark revenues,  

 change the boundary for ARC calculation from the county to the crop 

reporting district or state,  

 tie payments to planted acres instead of historical base acres, and 

 use simple averages of prices and yields rather than Olympic averages in 

computing ARC benchmark revenue. 

The analysis focuses on five major crops (corn, soybeans, wheat, sorghum and oats) 

that account for the bulk of ARC program payments. The study will estimate the effect of 

each alternative on the size and geographic distribution of payments.  

Through the use of representative farms designed specifically for this study, it can be 

observed how program changes would affect a range of producers with varying quantities 

of specific commodity acres. Using actual per acre ARC payments in 2014 and 2015 as a 

baseline, total producer payment changes for each region can be determined. This process 

isolates the impacts of different components of the ARC program.  
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CHAPTER 2: AN EXAMINATION OF HISTORICAL U.S. 

COMMODITY SUPPORT 

President George Washington, a farmer himself, started what many consider to be 

the first American agricultural policy, a tax on imports, including fresh and dried foods. 

Today, trade disputes about export taxes and import quotas are a large portion of the 

Doha Development Round of the World Trade Organization (WTO) negotiations (The 

World Trade Organization, 2016). 

In 2012, most of America’s farms were small with 75 percent of all farms with 

sales of less than $50,000, accounting for about 3 percent of total production. In contrast 

about a half of one percent of farms have sales receipts in excess of 5 million dollars, but 

these farms accounted for roughly 32 percent of total production (USDA, 2016). It is 

speculative if George Washington would have theoretically blinked at the increased 

market concentration. It certainly would have been a concern for Thomas Jefferson, the 

chief agrarian of his time, who purchased the area including the Great Plains that was 

known as Louisiana. Opposed by most of his party and advisers, Jefferson believed that 

the Great Plains and Midwest region would be vital in keeping the U.S. a democratic 

agrarian society (Flinchbaugh, 2004).  

Agricultural policy in the last 100 years has remained focused on the agrarian 

system that Jefferson championed: the 1996 Federal Agriculture Improvements and 

Reform Act along with the Agricultural Adjustment Act of 1938 both specifically called 

for parity income for farmers with their equivalents in large metropolitan areas 

(Economic Research Service- USDA, 1996).  While Jefferson gets credit for purchasing 

the “bread basket”, it wasn’t until 1862 that President Abraham Lincoln signed the 
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Homestead Act, redistributing land to America’s farmers in exchange for populating the 

new territory, established the United States Department of Agriculture (USDA), and 

signed the Morrill Act, creating the university land-grant system that operates today. 

Lincoln’s mission with the Morrill Act was to educate the masses that had populated the 

new territory, but also to connect farmers with the latest information and research. (Cross, 

1999) The establishment of experiment stations and extension services was designed to 

carry out Lincoln’s mission and take the university to the people (Flinchbaugh, 2004). 

Lincoln’s idea created a system where farmers could be informed and educated about 

agricultural science and technology, markets and policies and then make their own 

decisions.  

As the 2008 and subsequently the 2014 farm bills began to form, the importance 

of extension and outreach programs educating producers about the choices in front of 

them functioned just as Lincoln anticipated. In times when agricultural policy changes, 

providing these services to producers allows for more balanced information and analysis 

and more informed decisions. In 2017 there is access to online tools and information is 

shared at a quicker pace than in the 1800s, but the underlying goals remain. 

 Jefferson and Lincoln helped kick start a lot of the founding principles in today’s 

U.S agricultural policy, but they had little impact on conservation practices. Both men 

believed that farmers and even bystanders of agriculture would naturally care for the 

environment and utilize environmentally sustainable practices or, in other terms, they 

believed the markets would generate desired results. Theodore Roosevelt had a different 

approach and recognized the importance of policies that would encourage 

environmentally friendly behavior. His ideas and actions eventually spawned the Soil 
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Conservation Service, now the Natural Resources Conservation Service. (USDA, 2016) 

His policies were instrumental in the 1930’s when the infamous Dust Bowl threatened 

agrarian culture. As we will note throughout, agricultural policy has strong roots in the 

legislation passed from 1933 to 1938, but the conservation policies introduced by 

Roosevelt also played a role in developing the federal safety net. Because of programs 

like Soil Bank, Conservation Reserve Program and the set aside programs to encourage 

land stewardship, it is easy to see how conservation has continued to be included in every 

farm bill since (Knutson and Outlaw, 2011). The increasing debate surrounding climate 

change could continue this trend toward environmentally friendly policies as the last two 

farm bills reflect increased environmental awareness. While ARC and PLC do not 

directly relate to conservation practices, there is congressional interest to increase 

environmental requirements to qualify for reception of payments (USDA-ERS, 2016). 

 If there are lifecycle changes in American agricultural policy, one can be found in 

the 1920s and 1930s when the Dust Bowl was coupled with the Great Depression and 

farm income dropped to unsustainable lows. President Calvin Coolidge tried his best to 

keep the government from interfering with agricultural markets, as he vetoed the 

interventionist McNary-Haugen farm bill twice (Dimitri, Effland and Conlkin, 2005). 

The McNary and Haugen farm bill was a two price plan. It allowed supplies for domestic 

consumption to be supported at a high price, while surpluses were sold to foreign 

governments at the lower world price. Even in 2016 within some agricultural supply 

cooperatives, there is an interest in returning to a two price plan as agricultural markets 

have trended downward (Wyant, 2017).  
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The Great Depression completely rocked the core of Jefferson’s agrarian 

philosophy. Thousands of farms across the country saw foreclosure resulting in a bleak 

outlook with little optimism for the future. America was between what some might call a 

rock and a hard spot, and the result was Herbert Hoover establishing the Federal Farm 

Board to identify ways to stop the metaphorical bleeding. Roosevelt’s Agricultural 

Adjustment Act of 1933 was followed by permanent legislation in 1938, Truman’s 

Brannan Plan, Eisenhower’s Soil Bank, Kennedy and Johnson’s diverted acres, Nixon’s 

set aside programs to decrease federal supplies, Carter’s farmer owned reserve plan, 

Reagan’s two price plan, George H.W. Bush’s triple base, Clinton’s Freedom to Farm 

and finally the counter-cyclical revenue plan that George W. Bush put into place. 

(Flinchbaugh, 2004) Agricultural policy has continued to evolve and the latest farm bill is 

no exception. 

 The WTO does not mandate particular policies, but it does place limits on certain 

types of support governments provide to the farm sector. Farm programs are categorized 

into boxes of support depending on their level of market distortion. Green box programs 

are the least market distorting, whereas amber box programs are considered more market 

distorting. Blue box polices include programs judged to be minimally trade distorting 

because production restraints prevent farmers from increasing output in response to 

government payments.  (World Trade Organization, 2016) Limits are placed on the value 

of amber box and blue box support, whereas green box support is not subject to 

limitation.  

In 1996, when the United States passed the Federal Agriculture Improvement and 

Reform Act, it included a transition from a price-based deficiency payment scheme to a 
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direct decoupled payment that wasn’t tied to current levels of prices or production. The 

new direct payment shifted some of the risk from the government to the individual farms 

and made farmers more exposed to market signals. It also made the annual spending on 

federal farm programs more stable and reduced the need of the federal government to buy 

commodities when prices were low. Payments were tied to historical production through 

the use of program base acres (Institute for Agriculture and Trade Policy, 2007). 

However, after the drastic shift in farm support from the 1996 farm bill came a 

reintroduction of counter-cyclical target price programs in the 2002 farm bill. These 

payments were tied to current prices but decoupled from current production by linking 

them to fixed base acres, making them less market distorting than pre-1996 programs 

(Flinchbaugh, 2004).  

Many economists believe that the 2002 farm bill ended the pretense that policy 

makers were serious about weaning farmers from government subsidies (Patashnik, 

2003). While the 2002 farm bill struggled to find an identity, it addressed growing 

environmental concerns in that it provided more money than ever before to conservation 

programs (Sumner, Alston and Glauber, 2010). Without a strong marketing loan program 

and a counter-cyclical target price program that did not provide support to producers in 

times of widespread natural disasters, many groups sought further changes in what 

became the 2008 farm bill. The Food and Conservation, and Energy Act of 2008, and 

specifically ACRE will be discussed later. However, it should be noted that the ACRE 

program was the precursor to the ARC program in the 2014 farm bill.  
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CHAPTER 3: AN OVERVIEW OF THE ARC PROGRAM 

 

Agricultural policy in the United States saw a large transition in the way it 

provided a federal safety net to producers when the 2014 farm bill was passed in 

February 2014. Two of the new programs in the 2014 farm bill, ARC and PLC, differ 

from the direct payment program by providing federal assistance to producers linked to 

agricultural market conditions, similar in some ways to federal crop insurance 

indemnities that are tied current yields and market prices.  

PLC, much like the counter-cyclical payment program created by the 2002 farm 

bill, makes payments when national marketing year average prices fall below a fixed 

reference price. ARC has features in common with the ACRE program created by the 

2008 farm bill, making payments when county- or farm-level revenues fall below a 

trigger tied to past market prices and yields. Producers were allowed to make a one-time 

election of PLC or the county version of ARC for each crop they farm, or they could 

instead elect the individual version of ARC for all the crops on the farm. Producers are 

bound to these decisions for the full length of the farm bill, which is expected to cover the 

2014-2018 crop years.  

Producers had to weigh a number of factors in making their program elections, 

and it is not surprising that the choices differed by commodity and region. Final choices 

appear to be consistent with the hypothesis that most producers would choose the 

program they expected would generate the most payments over the life of the farm bill. 

(Westhoff, Gerlt and Glauber, 2015). Shown in Table 1 are percentages of base acres 

elected to each program. Program enrollment nationally in ARC was larger than PLC as 
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77% of total base acres were enrolled in a version of ARC.  Most producers electing 

ARC chose the version of the program tied to county yields (ARC-CO); few chose the 

version tied to farm-level yields (ARC-IC).  

 

 

The most recent farm bill, like farm bills since 1996, tie commodity payments to 

farm acreage units called base acres. According to the Food, Conservation and Energy 

Act of 2008, base acres are a farm’s specific acreage of wheat, feed grains, rice, oilseeds, 

pulse crops or peanuts eligible for FSA purposes.  Depending on choices producers have 

Table 1: ARC and PLC National Participation Rates by Commodity        

ARC and PLC National Participation Rates by Commodity 

    Share of base acres in: 
Decision made at beginning of 2014 farm bill PLC ACR-CO ARC- IN 

Barley   75% 22% 4% 
Corn   7% 93% 0% 
Crambe   65% 34% 1% 
Dry Peas   44% 50% 6% 
Flaxseed   63% 36% 1% 
Grain Sorghum   66% 33% 0% 
Lentils   53% 41% 7% 
Large Chickpeas  23% 66% 11% 
Long Grain Rice  100% 0% 0% 
Medium Grain Rice  96% 4% 0% 
Mustard   56% 38% 6% 
Oats   32% 67% 1% 
Peanuts   100% 0% 0% 
Rapeseed   44% 54% 2% 
Safflower   63% 34% 3% 
Sesame   84% 16% 0% 
Small Chickpeas  23% 68% 9% 
Soybeans   3% 97% 0% 
Sunflowers  56% 43% 1% 
Temperate Japonica Rice  62% 34% 4% 
Wheat   42% 56% 2% 

U.S. Total      23% 76% 1% 

  Source: USDA-FSA, 2017 
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made under the 2014 and previous farm bills, program base acreage on a particular farm 

is tied to the average of a historical plantings on that unit from 2009-2012, 1998-2001, or 

1991-95. The associated base acres in the 1996 farm bill reflected planted acres and acres 

set aside under previous farm programs from 1991-1995. The Farm Security Act of 2002 

allowed producers the choice between their 1996 base acres or updated figures based on 

1998-2001 planted acres. The 2014 farm bill did not allow farmers to change the total 

number of base acres on a FSA farm, but it did allow for redistribution across 

commodities based on the 2009-2012 planted acreage shares. It is argued that producers 

would update their acres only if they believed an update would increase their revenue 

from government payments (Zulauf and Schnitkey, 2015). Over the life of each farm bill, 

base acreage is essentially fixed, but the ability to update base acreage with a new farm 

bill suggests that current planting decisions may well affect future payments, thus 

bringing into question how coupled or decoupled payments tied to base acreage really are 

(Coble, Corey, and Darren, 2007). 

ARC was designed to be a “shallow loss” program protecting producers against 

less serious but more frequent yield or revenue losses, with crop insurance expected to 

handle deeper losses. ARC benefits are limited to 10% of a benchmark level of revenue. 

This was not the first time a per-acre cap had been applied to commodity programs as the 

Food, Conservation and Energy Act of 2008 applied a 25% cap to the ACRE revenue 

program. Reasons for the per acre payment cap are likely budgetary, but also to 

potentially reduce overlap between ARC and crop insurance coverage plans (Schnitkey, 

Coppess and Paulson, 2017).   
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Also included in the 2014 farm bill is a limit of $125,000 for all ARC, PLC and 

loan deficiency payments for all covered commodities “including corn, grain sorghum, 

barley, oats, wheat, soybeans, other oilseeds, pulses, long and medium grain rice, but 

excluding peanuts”. Peanuts is the only commodity that has a separate payment limit of 

$125,000. 

Farm program payment limits per individual were included in the Agricultural 

Adjustment Act of 1938 and were set at $10,000 (Schnitkey, Coppess and Paulson, 

2017). Commodity program total payment limits became a recurring policy tool in the 

Agricultural Act of 1970 (Dimitri, Effland and Conlkin, 2005). Payment limits are 

generally provided separately for a spouse, also at a total of $125,000, as long as both 

individuals are actively engaged in the farming operation (Coppess, Schnitkey and 

Paulson, 2014). Payments to ARC-CO, ARC-IC, PLC and loan deficiency payments are 

also subject to means testing, as established in the Farm Security Act of 2002 and 

modified in subsequent farm bills. Means testing imposes a restriction based on an 

Adjusted Gross Income (AGI). Those with a previous 3 year average AGI above 

$900,000 are not eligible for commodity program payments. Payment limits on farm 

programs have grown increasingly popular in recent farm bills, and the 2014 farm bill 

development process started when average U.S. farm income was reaching historic levels 

and passing a safety net for farmers seemed unnecessary for many legislators in 

Congress.  

There are two options under the ARC program the ARC-CO and ARC-IC. The ARC- 

CO expected revenue benchmark is the result of multiplying two Olympic averages, 
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where the Olympic average excludes the highest and lowest observations before 

averaging the remaining years: 

(1) (The five year moving Olympic average of the higher of the national marketing 

year average (MYA) price or the fixed commodity reference price) multiplied by 

(the five year moving Olympic average of the higher of the county yield per 

planted acre or 70% of the transitional yield) 

The ARC- CO payment benchmark is set at 86% of expected revenue: 

(2) Expected revenue benchmark multiplied by 0.86 

Actual ARC- CO crop revenue for a specified payment year is calculated as the:  

(3) (Payment year county average yield) multiplied by (Greater of payment year 

national marketing year average price or fixed commodity reference price) 

 

The maximum payment is calculated as the: 

(4) ARC-CO expected revenue benchmark X 0.10  

 

ARC- County Payment/payment acre is calculated as the: 

(5) Greater of 0 or the ARC-CO expected revenue benchmark minus the actual 

county crop revenue, but never more than the maximum payment.  

 

For producers enrolled in ARC-CO, payments are made on 85% of a grower’s base 

acres for each commodity enrolled in the program.  

As mentioned above, grain and oilseed producers were given a one-time option to 

enroll select commodities in PLC or ARC programs. Under PLC, producers receive a 

payment when national season average prices fall below a fixed reference price specified 

in the farm bill. The reference prices established under the 2014 farm bill are higher than 
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the target prices that were used in calculating countercyclical payments under the 

previous farm bill (Glauber and Westhoff, 2015). Under  ARC-CO, producers receive 

payments when the condition listed above are met, and are capped at 10% of the 

benchmark revenue, meaning that coverage is provided on 85% of base acres when actual 

revenues are between 76% and 86% of the revenue benchmark. When county revenues 

are below 76% of the benchmark, producers must rely on crop insurance or other tools to 

manage risk.  Producers who chose ARC-CO or the PLC option could make program 

elections on a crop-by-crop and farm-by-farm basis. However, if a producer chose the 

ACR-IC version, then that election covers all crops on the farm. Instead of the payment 

being made on 85% of the covered base acres for a specific commodity as in ARC-CO, 

payments to producers enrolled in ARC-IC were limited to 65% of the base acres for all 

covered commodities for the individual farm. This provision may help explain the low 

participation in ARC-IC; the program also has a number of other complications not 

addressed here. Commodities eligible for enrollment under PLC and both versions of 

ARC were outlined under section 1111(b) (6) of the Agricultural Act of 2014.  

Due to the successful settlement case brought by Brazil again U.S. cotton subsidies, 

the farm bill does not provide cotton-specific ARC or PLC programs. However, cotton 

producers who had recognized base acres for cotton under previous farm bills could 

receive ARC or PLC payments for alternative crops if they were to plant other program 

qualified crops on those base acres, which under the 2014 farm bill were re-named 

generic base acres.  
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Figure 1: Title 1. Commodity and Title XI Crop Insurance Programs Decision Process 
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Under the ARC-CO program, payments are triggered when county revenues per acre 

drop below a benchmark tied to past prices and yields.  Scenarios that result in payments 

include: 

1) Low marketing year prices and low county yields 

2) Average marketing year prices and low county yields 

3) Low marketing year prices and average county yields 

The correlation between county level yields and the U.S. marketing year average price 

plays a major role in determining the frequency of payments being triggered (AgriBank, 

2017). A negative correlation between prices and yields would create a natural hedge on 

total revenue.  All else equal, less variability in total revenue would be expected to result 

in a lower frequency of ARC-CO payments. The laws of supply and demand suggest that 

agricultural commodity prices and national average yields are negatively correlated in a 

large country like the U.S. However, this effect will be stronger for counties where the 

local yield is strongly correlated with the national yield than for other counties. 

 An example of how ARC-CO payments are made can be seen in Table 2 for Bates 

County, Missouri. Bates County is located in the western region of Missouri and 

produces mostly corn and soybeans. In the table, the national MYA prices are noted 

along with the FSA yields for 2010-15. Dropping the high and low value in each column 

gives us an Olympic average and an expected revenue benchmark of $504.56 per acre. 

The county yields in 2011 and 2012 (bolded) were below 70% of the t-yield value 

(explained below) and replaced in the table. Similarly, the price in 2015/16 is bolded 

because the MYA price came in below the fixed reference price of $3.70 per bushel.  

Coverage is limited to 86%, making our payment trigger benchmark $433.92 per acre. 
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Looking at two scenarios, one that sets price and one that sets yield, it can be noted where 

payments would be triggered.  

In Scenario 1, the World Agriculture Supply and Demand Estimates (WASDE) April 

2017 report has the mid-point of the corn price for the marketing year 2016/17 at $3.40 

per bushel. If that is the final price, then producers in Bates County, Missouri would 

receive payments if the average county yield in 2016 is below 128 bushels per acre. In 

Scenario 2, if the county yield is at 120 bushels/ acre then producers would need an MYA 

price below $3.62 per bushel to trigger a payment.  

Table 2: ARC-CO Example: Bates Co, MO 

2016 ARC CO Example: Bates Co., MO Corn 

Max of(MYA 
Price or 

Reference 
Price) 

(Dollars/Bu.) 

County 
Yield 

(Bushels) 
Revenue 

2011/12 $6.22 87  

2012/13 $6.89 87  

2013/14 $4.46 89  

2014/15 $3.70 195  

2015/16 $3.70 141  

       Olympic Average $4.76 106  

Expected Revenue Benchmark   $504.56 

86% of Revenue Benchmark   $433.92 

       Scenario 1: Set Price  *$3.40 <128 <$433.92 

       Scenario 2: Set Yield <$3.62 **120 <$433.92 

*median WASDE corn price April 2017    **Average of yield for all five previous years 

 

In calculating the expected revenue benchmark, the yields used in computing the 

five-year Olympic average county yields are the higher of actual yields per planted acre 

or 70% of t-yields. This applies to counties where the actual production yield came in 

below normal trend yields. The term t-yield is defined in the Federal Crop Insurance Act 
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of 1980 as the maximum average production per acre or equivalent measure that is 

assigned to acreage for a crop year by the Federal Crop Insurance Corporation in 

accordance with the regulations of the corporation whenever the producer fails: 1) To 

certify that acceptable documentation of production and acreage for the crop year is in the 

possession of the producer; or 2) to present the acceptable documentation on the demand 

of the corporation or and insurance company reinsured by the corporation (Huddleston, 

1980). T-yields are based on the 10 year historical average of the county and each county 

has a different value. In crop insurance policies, if a producer meets one of the two 

qualifications above, then a percentage of the counties t-yield is used to fill in the missing 

values to produce an actual production history yield for that producer (Edwards, 2014). 

The 2014 farm bill follows a similar approach for commodity programs, using t-yields to 

set a floor in calculating ARC-CO expected revenue benchmarks. 

 In the example for Bates County, MO above, the actual corn yield in 2012 was 42 

bushels per acre, but 70% of the transitional yield was 87 bushels. If only one year were 

affected by the t-yield rule, it would have no effect on the computed revenue benchmark, 

as the lowest yield is dropped in computing an Olympic average. However, 2011 was 

also a year in which the t-yield was used. Using actual yields instead of 70% of the t-

yield for both years would therefore have resulted in one lower yield being included in 

the Olympic average, reducing the revenue benchmark. A lower expected revenue 

benchmark would trigger smaller and less frequent payments to producers, confirming 

that using 70% of t-yields as a floor benefits producers.  

 If the 5-year Olympic average when the MYA falls below the reference price the 

reference price is substituted, as shown in the Bates County example above. Table 3 
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below shows in bold when the reference prices were used instead of the MYA for all 

commodities. Payments can be made under ARC when the benchmark price is above the 

fixed reference price whereas PLC cannot, but ARC payments are bound by the cap 

limiting payments to no more than 10% of the benchmark revenue. In contrast, potential 

PLC payments are larger for most crops, as they can provide coverage for the wider gap 

between reference prices and loan rates when MYA prices are extremely low. The ARC 

program provides assistance of at least limited duration against multiple year losses due 

to its reference price minimum and because its benchmark adjusts more slowly than the 

market in a period of sharply declining revenues (Orden and Zulauf, 2015). Removal of 

the 10% of benchmark revenue cap in ARC would cause some county payments to be 

larger.  



 

 

Source: (FSA, 2017)

Table 3: Marketing Year Average Prices                                                                                                                                  

Marketing Year Average Prices (Bold-Reference Prices Substituted) 

Commodity 2009/10  2010/11  2011/12  2012/13  2013/14  2014/15 2015/16  

Wheat $5.50 $5.7000 $7.2400 $7.7700 $6.8700 $5.9900 $5.5000 

Barley $4.95 $4.9500 $5.3500 $6.4300 $6.0600 $5.3000 $5.5200 

Oats $2.40 $2.5200 $3.4900 $3.8900 $3.7500 $3.2100 $2.4000 

Peanuts $0.2675 $0.2675 $0.3180 $0.3010 $0.2675 $0.2675 $0.2675 

Corn $3.70 $5.1800 $6.2200 $6.8900 $4.4600 $3.7000 $3.7000 

Grain Sorghum $3.95 $5.0200 $5.9900 $6.3300 $4.2800 $4.0300 $3.9500 

Soybeans $9.59 $11.3000 $12.5000 $14.4000 $13.0000 $10.1000 $8.9500 

Dry Peas $0.1100 $0.1100 $0.1530 $0.1570 $0.1460 $0.1200 $0.1280 

Lentils $0.27 $0.2570 $0.2500 $0.2070 $0.1997 $0.2440 $0.3100 

Large Chickpeas $0.29 $0.3050 $0.4210 $0.3790 $0.3090 $0.2860 $0.3060 

Small Chickpeas $0.20 $0.2080 $0.2150 $0.2740 $0.2270 $0.2080 $0.2510 

Sunflower Seed $0.2015 $0.2330 $0.2910 $0.2540 $0.2140 $0.2170 $0.2015 

Canola $0.2015 $0.2015 $0.2400 $0.2650 $0.2060 $0.2015 $0.2015 

Flaxseed $11.28 $12.2000 $13.9000 $13.8000 $13.8000 $11.8000 $11.2840 

Mustard Seed $0.30 $0.2590 $0.3360 $0.3580 $0.3720 $0.3480 $0.3180 

Rapeseed $0.26 $0.2340 $0.2700 $0.2610 $0.2510 $0.3490 $0.4320 

Safflower $0.2015 $0.2015 $0.2440 $0.2760 $0.2790 $0.2500 $0.2450 

Crambe $0.37 $0.3280 $0.3780 $0.3650 $0.3510 $0.4190 $0.5180 

Sesame Seed $0.28 $0.3060 $0.3500 $0.3200 $0.4400 $0.4600 $0.3900 

Rice (long grain) $0.14 $0.1400 $0.1400 $0.1450 $0.1540 $0.1400 $0.1400 

Rice (med/short grain) $0.16 $0.1500 $0.1430 $0.1470 $0.1570 $0.1440 $0.1400 

Rice (Tem. Japonica) $0.20 $0.2080 $0.1840 $0.1840 $0.2070 $0.2160 $0.1830 

2
0
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CHAPTER 4: ARC CONTEXT AND CHARACTERISTICS 
 

 By mid-2017, ARC payments for the 2014 and 2015 crop years had been made 

and much of the information needed to determine 2016 crop year payments was 

available. Once the marketing year has finished for each commodity, the FSA will be 

able to determine the per-acre payment rate for each commodity in counties across the 

United States. With a new federal program there is often speculation about possible 

outcomes and literature is limited, but several academic papers have already been 

dedicated to addressing the impacts of ARC.  

This chapter contains three parts. The first examines how revenue programs 

before ARC differed from the current programs. The ACRE program, discussed briefly 

above, was a revenue-based program created in the 2008 farm bill and an examination of 

ACRE provides some historical context for understanding ARC. The second part looks at 

the challenges faced in the ARC program currently, such as differences in payments from 

county to county and the sensitivity of payments to modest changes in price and yield 

variables. Part three will also look at a unique characteristic of the ARC program, the 

linkage of commodity payments to base acreage instead of actual planted acreage. This 

choice may have budgetary and WTO-related benefits, but it can also affect the ability of 

ARC to serve as a risk management tool. All three of these areas will be important as the 

study looks at modifications to the ARC program and their impacts.  

 

4.1 Previous revenue based programs (specifically ACRE) 

  

ACRE and ARC are the first two major commodity programs operated by FSA 

that focus on revenues, while revenue-based crop insurance plans have been around a 
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little longer. While crop insurance originally addressed only yield risk, the most popular 

policy today, Revenue Protection (RP), addresses both price and yield risk (Ewards, 

2014).  In designing the ARC program, legislators set the revenue benchmark target at 

86% of the historical revenue with a cap at 10% meaning that producers were covered on 

a revenue gap of 76% to 86%, with the expectation that revenue crop insurance plans 

could cover more significant losses. This is why ARC is considered a shallow loss 

program. 

Based on Risk Management Agency (RMA)  data for  2016 for revenue insurance 

plans at coverage levels of 75%, 80% and 85% and National Agricultural Statistics 

Service (NASS) data for planted area, 64% of corn acres and 62% of  soybean acres had 

revenue coverage at 75% or higher. While ARC and crop insurance rules differ in 

important ways, this implies that most corn and soybean producers have coverage that 

will provide at least partial protection against even modest reductions in revenue.  

Proposals for revenue-based commodity programs can be traced back to at least 

1983 (Coble and Barnett, 2008). Enacted in the Food, Conservation and Energy Act of 

2008 ACRE was intended to help offset years of low market revenue for agricultural 

producers. When that bill was debated, market forecasts suggested grain and oilseed 

prices were likely to remain above target prices for most commodities, implying 

producers would not receive price-based payments, but only fixed direct payments under 

the Direct and Counter-cyclical Payments (DCP) program.  

ACRE was intended to serve as a counter-cyclical revenue program available to 

producers with commodities in program base acreage for the major crops. In return for 

being eligible to receive ACRE payments, the program required producers to give up 
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20% of their direct payments, all counter-cyclical payments, and accept loan rates equal 

to 70% of their normal levels (Mitchell, 2009). Similar to ARC, ACRE participation was 

optional. Producers were allowed to enroll in the program in any year of the farm bill, but 

the decision was made on FSA farm units, meaning that the entire farm was either in or 

out, with no ability to make crop-specific participation decisions. However, the decision 

was independent based on each farm unit, allowing a producer to choose which of his or 

her farms to enroll in the program (Gerlt and Westhoff, 2009). Similar to how insurance 

programs require a premium, ACRE was not free to farmers. Therefore, unlike the ARC 

and PLC programs, producers incurred a clear, out-of-pocket cost (foregone direct 

payments) if they chose to participate in ACRE.  ACRE payments were made on planted 

acres, so enrolling land that was not actively involved in production was a loss 

economically, whereas ARC and PLC payments do not depend on planted acreage.   

There were two requirements for ACRE payments to be triggered for a crop.  

1) State revenue must be below the ACRE state revenue guarantee 

2) Farm revenue must be below the ACRE farm benchmark revenue 

A noted point is that ACRE payments were based on a state revenue benchmark 

rather than a county benchmark as in the ARC program. One of the ARC alternative 

scenarios presented later is for a program area represented by state boundaries.  

The ACRE state guarantee was calculated as the average of the national 

marketing year average price for the previous two years times a five year Olympic 

average of yields per planted acre times 90%. The ACRE farm benchmark revenue was 

the average of the national MYA price for the previous two years times the five year 

Olympic average for yield per planted acre on the farm plus the crop insurance premium 
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paid. This farm-level requirement added record-keeping and complexity to the program, 

and is not a feature of ARC-CO. Similar to ARC, ACRE calculated payments separately 

for each crop, meaning that payments could be triggered for some crops but not for others 

in a given year.  

States with a high yield variability triggered ACRE payments more often than 

states with higher total production and more consistent yields (Gerlt and Westhoff, 2009). 

For major producing states, the negative correlation between prices and yields reduced 

the likelihood of ACRE payments (Gerlt and Westhoff, 2009). In a 2008 study by Coble 

and Dismukes, where they analyzed the impacts of revenue programs on multiple crops 

in differing regions, they found that corn, soybeans and wheat producers would benefit 

while cotton producers would lose by participating in revenue programs (Coble and 

Dismukes, 2008). One reason was that cotton producers were projected to be more likely 

to receive counter-cyclical payments than were grain and soybean producers, so they 

faced a higher opportunity cost of ACRE participation. 

One motivation for replacing ACRE with ARC was that participation in the 

ACRE program was quite low. For corn, for example, initial participation in 2009 was 

about 13 percent of base acres.  (Dismukes, Arriola and Coble, 2012) Producers did not 

like the cost of program participation, the complexity of the program, and the fact that 

payments were tied to state-level yields that could differ greatly from local yields.  The 

2014 farm bill eliminated DCP payments and any producer cost of ARC enrollment other 

than the opportunity cost of not enrolling in PLC. Linking payments to county yields was 

seen as a way to better reflect the risks faced by producers than ACRE’s use of state-level 

yields.  
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  While there is significant discussions of the benefits to producers of revenue 

programs like ACRE and ARC, it is also important to consider how much of total 

producer income comes from these programs. Using figures calculated from the FAPRI-

MU 2017 U.S. Baseline Briefing Book, the following figures show the relationship of 

ARC payments to market revenue, marketing loan benefits, and crop insurance net 

indemnities for corn, soybeans and wheat (Food and Agricultural Policy Research 

Institue (FAPRI), 2017). These figures assume a producer has one base acre of the 

commodity in question for every acre planted, even though base and planted acreage can 

differ signficantly. 

 

Figure 2: Per Acre Returns for Corn with ARC 
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Figure 3: Per Acre Returns for Soybeans with ARC 

 

 

 

Figure 4: Per Acre Returns for Wheat with ARC 
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In all three commodities, the largest share of projected revenue comes from 

market revenue. Crop insurance net indemnities (indemnities for losses minus producer-

paid premiums) provide the second largest revenue source for most of these crops in most 

years. While payments to ARC are significant, it is important to note that the vast 

majority of per acre revenue comes from other sources. The 86% moving benchmark in 

the ARC formula and the rule that payments are only made on 85% of base acres mean 

that, even if payments are triggered, government subsidies will not guarantee a normal 

level of returns to producers in years with low prices or yields.  

 With both ACRE and ARC, producers have been encouraged to look closely at 

their operations and select programs that are economically beneficial to them. With 

ACRE, producers had to forego other payments to enter the program. With ARC, 

participants cannot also receive PLC payments for the same crop on the same farm, and 

they are also ineligible for Supplemental Coverage Option (SCO), a new crop insurance 

policy. Through both ACRE and ARC, crop insurance has become more entwined within 

the federal safety net (Campiche, Outlaw and Bryant, 2014). Revenue programs certainly 

help producers cover their costs, but commodity program benefits typically account for a 

small proportion of total producer revenue.  

4.2 Challenges faced in the ARC program as it currently exists 

 The programs developed in the 2014 farm bill have been in place for two full crop 

years at this writing and much is known about likely outcomes in a third, making it 

possible to look at program results across years. It can be expected that weather and its 

impact on crop yields will play a big part in payment values, but it should be noted that 

the five year moving benchmark will also play a large role in how payments change from 
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year to year and vary across counties. An example would be in Dallas County Missouri, 

which was one of the few counties in Missouri that received an ARC corn payment in 

2014. Figure 5 shows how MYA prices and average yields for Dallas County set an 

expected revenue, which was higher than the actual revenue in that county in 2014 

producing a payment. However, when looking at 2015 the benchmark is below the actual 

revenue for the county and no payment was made.  

There are two things that resulted in the difference between 2014 and 2015. First 

the county average yield increased from 92 bushels/acre in 2014 to 109 bushels/acre in 

2015. In 2014 the MYA price was right at the corn reference price of $3.70, but the 2015 

MYA price was $3.61. However, the average yield/acre increased more than the MYA 

price decreased, resulting actual revenue above the 86% benchmark. A yield of 102 

bushels/acre would have resulted in a payment even though that value is 10 bushels/acre 

higher than the 2014 value.  

The second factor that led to the difference in payments, was the formula for 

calculating the benchmark revenue. In 2014, the five previous years included high 

revenue producing years of 2009 and 2012, where the Olympic average threw out one of 

the values. In 2015, the MYA price and the county yield of 2009 was replaced with the 

values from 2014, which implied lower revenues. This created a slightly lower 

benchmark in 2015. Carrying the same formula out to 2018 using the farm price averages 

calculated in the 2017 U.S. Baseline Briefing Book produced by the Food and 

Agricultural Policy Research Institute at the University of Missouri, and including trend 

yields for 2017 and 2018, the 86% benchmark for Dallas County decreases in 2016 and 

2017, but increases slightly in 2018 (Food and Agricultural Policy Reserach Institue, 
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2017). For all years from 2015-2018, the benchmark remains below the expected revenue 

of the county, implying no ARC payments.  

 

Figure 5: Dallas County, MO Corn Revenue 

 Figure 5 provides an example from one county, but recent lower prices mean that 

the 5-year Olympic average of revenues is likely to be lower in 2017 and beyond for 

many crop and county combinations. In some counties across the country the average 

revenues were significantly higher than the revenues shown in Dallas County, with a 

bigger contrast in benchmark revenue for payment years. Indiana and Illinois are two 

states that had great yields and county revenues in 2013 and 2014, especially in the 

northern parts of the states. However, the drought of 2012 caused low yields across a 

wide range of counties. In general, yields were proportionally higher in Illinois and 

Indiana in good years compared to Missouri, but in bad yielding years, Missouri, Illinois 

and Indiana were similar. There were outliers in particular counties, but largely this 

statement held true.  
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Dallas County lies in the southwestern part of Missouri and was one of nine 

Missouri counties to produce a corn payment in 2014. The number of counties in 

Missouri with corn payments increased to 69 in 2015.  While counties differ in payments 

from year to year, the larger issue is the difference in payments across neighboring 

counties. In an article published by the University of Illinois in coordination with faculty 

from The Ohio State University, the authors attempted to look at the difference across 

county lines of ARC payments. The authors state that the variability in payments from 

the ARC-CO program for the 2015 crop year has led to much discussion and, in some 

cases, criticism of the ARC-CO program (Paulson, Schnitkey and Coppess, 2016). In 

their study, payment variations were noticeable on a commodity by commodity basis 

when neighboring counties received very different payment rates per acre. For a producer 

with 500 base acres of corn, every dollar per acre change in the ARC payment rate 

changes producer ARC payments by $425. However, as the authors point out it is rarely 

the case that the difference across county lines is as small as $1. Using the payment rates 

published by FSA, the average corn payment in Missouri for 2014 was $3 per acre. That 

average increased to $40 in 2015. Using the same example as above, if a producer had 

500 base acres of corn in a county that produced a $40/acre payment he or she would 

receive a total corn payment of $17,000, whereas their neighbor across the county line in 

a county that did not produce a payment would receive nothing. A county line, which in 

many cases is represented by a dirt road, could cause large differences between two 

neighboring farmers.  

At the outset of the program, uncertainty over payment rates and producer 

enrollment decisions made it very difficult to project total program cost (Orden and 
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Zulauf, 2015).  Payments can differ greatly because of just a few bushels per acre change 

in county yields, however forecasting the future MYA prices and the total expected 

payments per year is also difficult. An example of this can be found in Cole County 

Missouri using yields from FSA to create a 5 year Olympic benchmark for years 2011-

2015 and then using the NASS yield for 2016. The Olympic average corn yield was 134 

bushels per acre and the average of MYA prices from 2011-2015 was $4.79 per bushel 

creating per acre benchmark revenue of $641.86 and a payment-triggering 86% of 

benchmark revenue of $551.99. Given the 2016 NASS yield of 152 bushels per acre and 

using the May WASDE projected corn price range of $3.00 to $3.80 per bushel, the 

projected ARC payment per eligible acre in Cole County would be $64.18 for the lower 

price and $0.00 for the higher price. A corn price of $3.00 would result in an ARC 

payment that reaches the cap of 10% of the benchmark county revenue. Payments made 

for the same county under the PLC program with a program yield of 110 bushels would 

also be $0.00 for the higher price, but would be $77.00 per acre for a MYA corn price of 

$3.00. Understanding farmer enrollment decisions will be beneficial when trying to 

calculate future program costs under the assumption that producers will have the 

opportunity to make a new election the next time a farm bill is implemented.  However, 

understanding farmer enrollment decisions is only half the battle as payments can be 

either at the maximum value or at zero given some WASDE estimated price ranges.  

In the article written by Paulson, Schnitkey and Coppess, the authors use counties 

in Illinois as an example, but for this study the same process will be used for counties in 

Missouri. Figure 6 shows the distribution of 2015 county payments across Missouri with 

$0 per acre payments made in 29 counties, mostly along the Iowa border and the western 
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region of the state, and a high of $87 in New Madrid County, which is located in the 

southeast corner of the state. While the counties with payments of $0 are not located in 

the same region as New Madrid County, payment differentials are more of an issue for 

neighboring counties as the figure illustrates. Producers in Adair County, located in the 

north central part of Missouri, received a corn payment of $58.72/ acre in 2015, whereas 

the neighboring counties of Putnam, Scotland, Knox, Macon and Linn all received 

payments of $0. For producers that potentially have base acreage in multiple counties, 

they would only receive payments on a proportion of their acreage. 

 

Figure 6: Missouri Corn Payments 2015 

 Adair County in Missouri showcases a sharp contrast between a county’s average 

corn payments and those of its neighbors. To estimate the average difference among 

neighboring county payments, the top ten producing corn states of Iowa, Illinois, 
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Nebraska, Minnesota, Indiana, South Dakota, Kansas, Wisconsin, Missouri and Ohio 

were used for both corn and soybeans. Alphabetizing counties within each state and 

picking the 25th and 50th counties as base counties created twenty unique and random 

variables for both corn and soybeans. Using each base county as a reference, the 

neighboring county payments were gathered, being careful not to include a base county in 

one sample as a neighboring county in the second sample. Doing so created forty values 

for each commodity in both 2014 and 2015.  

Recognizing that forty observations is relatively small sample given the number 

of neighboring county combinations across the United States, this process used random 

variables and targeted high production regions. Figure 7 shows the average difference 

among neighboring counties for the 20 base counties selected. The average difference for 

neighboring counties in both commodities was greater in 2015 than 2014, with 38% and 

13% increases in corn and soybeans respectively. Taking into account all payments 

reported by FSA for 2014 and 2015 corn payments averaged $39.23 and $50.10 per acre 

respectively with soybeans averaging $9.25 and $27.68 over the same years. While there 

are many factors to consider, the larger payments in 2015 also resulted in greater absolute 

differences among neighboring counties. In both commodities the smallest difference 

between two counties was zero as a result of both counties not triggering a payment. In 

counties were at least one triggered a payment the smallest value for corn in 2014 was in 

Jasper and Polk counties in Iowa at $0.24 per acre. The largest value was also in Iowa, 

for Boone and Dallas counties at $87.81. For soybeans the smallest non-zero difference 

was between Mower and Freeborn counties Minnesota at $0.15 per acre and the largest 

was between Dodge and Colfox counties Nebraska at $53.36. The difference in payments 
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for the sample of neighboring counties exceeded $10.00 per acre 40% of the time for both 

corn and soybeans over the two year span.  

 

Figure 7: Average Difference of Neighboring Counties 

 

When considering all counties across the United States for corn and soybeans the 

population size increases to 2,755 and 2,199 counties respectively. In 2014 the national 

mean across all counties for corn payments was $39.23 per acre followed by a mean of 

$50.10 in 2015. Soybeans trended the same way with payments being $9.25 and $27.68 

per acre in 2014 and 2015, respectively. Under the example used in figure 7, counties 

were compared against their neighboring counties where it is more likely that they share 

similar soil types and weather patterns than counties that lie 200 miles apart. Using the 

top yield producing states for corn, soybeans, wheat and sorghum it is possible to look at 

the payment variation within particular states. Figures 8, 9, 10, and 11 show the variation 

between the largest and smallest per acre county payment within the respective top yield 
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producing states for corn, soybeans, wheat and sorghum respectively. For most states and 

commodities, the lowest payment was zero and therefore the range is the same as the 

value for the largest county payment. The estimated payments are not adjusted for the 

85% base acre payment allocation as the numbers used are strictly the payments 

calculated by the FSA for payment-eligible acres in each county. Corn payments are 

mostly similar for the top eight producing states with the same counties producing the 

highest payments in 2014 and 2015. Two unique cases were in Missouri and Ohio where 

there was a noticeable shift in payment differences between the two years. In Missouri, 

like most states, the minimum per acre payment was $0.00 in both years, but the 

maximum payment county in 2014 was Green County in southwest Missouri, while the 

maximum payment county in 2015 was Scott County in southeast Missouri. 

 In Ohio, the same county produced the highest per acre corn payment in both 

years. However, the major difference in Ohio was the fact that every county produced a 

per acre county payment in 2015 moving the minimum value from $0.00 to $52.69 in 

Brown County. Brown County also produced a payment in 2014, but in that year it was 

not the lowest value in the state. That title belonged to Defiance County where actual 

2014 revenue came in above the 86% benchmark revenue, but because of a low average 

county yield in 2015 revenue was below the benchmark and a payment was produced. 

Given these two cases, Missouri produced the lowest payment difference in 2014, but 

exceeded Ohio and South Dakota in 2015. In 2014, Ohio had the sixth highest payment 

differential. Economic literature using only 2014 payment rates have assumed state 

payment differences remain consistent from one year to the next, but as shown in 
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Missouri and Ohio in 2015, the patterns can change dramatically from one year to the 

next (Zulauf and Schnitkey, 2015).  
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Figure 9: Differences in Soybean Payments per State between Counties with the Largest 

and Smallest Payments 

 

Figure 10: Differences in Grain Sorghum Payment per State between Counties with the 

Largest and Smallest Payments 

  

 $-

 $20.00

 $40.00

 $60.00

 $80.00

 $100.00

$
/ 

A
cr

e

Differences in Soybean Payments per State

2014 2015

$0.00
$10.00
$20.00
$30.00
$40.00
$50.00
$60.00
$70.00
$80.00

$
/ 

A
cr

e

Differences in Grain Sorghum Payments per State

2014 2015



38 

 

Figure 11: Differences in Wheat Payments per State between Counties with the Largest 

and Smallest Payments 
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and soybeans, all wheat states showed an increase in the gap between the highest and 

lowest paying counties in 2015 from 2014 values.  

Shown in figure 10 is the top eight grain sorghum producing states. Oklahoma 

produced the smallest absolute difference in per acre payments in both 2014 and 2015. 

Grain sorghum payments were less variable across counties in relation to corn, soybeans 

and wheat, but sorghum also represents a smaller portion of total base acres.  

 Referencing figure 7 again it can be noted that the average differences among 

neighboring county payments are drastically smaller than the difference between 

maximum and minimum in payments for an entire state. For corn, the average difference 

in neighboring counties was $13.26 per acre in 2014 and $18.30 per acre in 2015 whereas 

the range for state payments was $95.27 and $90.96 respectively. For soybeans, the 

average neighboring county difference was $11.18 in 2014 and $12.61 in 2015 with the 

state payment range averages being $55.27 and $66.51. Agricultural practices and climate 

are usually more similar in neighboring counties than non-neighboring counties, 

generally resulting in similar yields in neighboring counties. However, as noted 

previously the differences in neighboring county yields can cause large variations in ARC 

payments based on which side of the county line he or she lives. Yields account for 

differences in payments across counties, as all counties use the same national MYA 

prices in calculating revenues. Variations in payments per acre is a feature not just of the 

ARC program but of any risk management program based on yield or a derivative of 

yield, such as revenue (Zulauf and Schnitkey, 2015). 

 Finally, the last area of the ARC program that this paper will discuss is the impact 

of using an Olympic average instead of a straight or simple average. Because of risk 
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involved in agriculture, accurate revenue forecasting is needed for producers, 

agribusiness firms and government agency to ensure efficient planning. Sanghyo Kim 

and other economists assess the performance of various simple and Olympic moving 

averages in forecasting U.S. crop year revenue for the program crops, corn, soybeans, 

wheat, rice, and sorghum (Kim, Zulauf and Roberts, 2015). Their findings supported the 

claim that NASS yield reports have become more accurate over time. In general the 

results supported evidence that lower forecasting errors were found in using simple 

averages rather than Olympic averages to project future yields.  In addition, calculation 

windows over a smaller period of time proved to be more accurate in predicting revenue. 

It can be expected that as the window gets closer to the actual recording year the results 

would on average be more precise. By using moving averages, market fluctuation 

becomes a variable whereas historical approaches of support were parameters fixed by 

Congress. According to the authors it is unclear if the importance of revenue forecast 

performance as a consideration to farm policy creation is significant, but it is something 

to consider moving forward.   

 

4.3 Tying federal commodity payments to planted acres and WTO concerns 

 

 A perennial issue in U.S. farm policy is whether crop policy payments should be 

made on historical base acres or on planted acres for the current year. Under recent farm 

bill programs, many payments have been tied to base acres representing historical 

production values over a time frame, as discussed previously, which could be differing 

five year periods based on an individual producer’s decision.  One estimate suggests that 
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payments would be approximately 10%, or between $0.5 and $1.1 billion per year, 

smaller if made on planted acres instead of base acres (Zulauf and Schnitkey, 2017). It is 

also important to note that tying payments to current production could impact a 

producer’s decisions on the particular crop he or she plants, and this could encourage 

WTO disputes with trading partners. Tying payments to planted acres encourages 

production of crops with high expected payments relative to other crops. Assuming many 

producers would act upon this incentive, an oversupply of the commodity with the 

highest expected payment would ensue and put downward pressure on the commodity’s 

price. That lower price would increase payments under the ARC and PLC programs, 

offsetting at least part of any cost saving that might otherwise result from the shift to 

planted acreage as the basis for payments. The following figures and text represent 

program costs nationally using the average payment rate across counties and the total 

number of planted and base acres. Chapter 6 illustrates average county changes per 

commodity by making this adjustment using county specific planted and base acre data.   
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Figure 12: Total Base Acres per Commodity- 2015 

  

Figure 12 shows the number of base acres enrolled in commodity programs 

following the 2014 farm bill with corn, soybeans and wheat making up 83% of total base 
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payment rates. These charts were completed before their study was published, but 

represent he same information. Acres historically planted to cotton, was designated 

generic base acres in the 2014 legislation and represents about 7% of total base area. 

Because base acres are usually only allowed to be updated when a new farm bill takes 

effect, there is little change in the number of commodity specific acres eligible for ARC 

and PLC payments from year to year, except for changes caused by the use of generic 
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base acres. However, the 19 million generic acres can be planted to any commodity, and 

such acres are eligible for ARC or PLC payments for the commodities planted, increasing 

the number of payment acres for a given commodity. It is expected that producers would 

want to plant the commodity that returns them the largest expected return on generic base 

acres, and expected payments can affect those choices. Figures 13 and 14 report the 

number of acres planted per commodity reported by NASS minus the number of base 

acres reported by FSA for 2014 and 2015.  

 

Figure 13: NASS Planted Acres Minus FSA Base Acres-2014 
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Figure 14: NASS Planted Acres Minus FSA Base Acres-2015 
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yield per acre for that county drops low enough that a payment would be triggered for 

that particular county the producer would not receive a payment for the wheat but instead 

would only get a payment if one is triggered for soybeans. Looking at figure 13, we can 

see that corn and wheat each had more than 10 million more base acres in their respective 

commodities than the number of acres actually planted in 2014. Most of those acres were 

probably planted to soybeans as suggested by the graph.  

 The above figures show the difference in planted acres and base acres, but the 

way those differences are translated into costs accrued by the government is equally 

important. Figures 15 and 16 represent the national average payment rate per acre of each 

respective commodity multiplied by both planted and base acres. As expected those 

commodities with higher planted acreage than to their respective base acres will see an 

increase total program payments if those payments are tied to planted acreage.  

 

Figure 15: Payments on Planted Acres Minus Payments on Base Acres- 2014 
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Figure 16: Payments on Planted Acres Minus Payments on Base Acres-2015 
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of a different payment basis on production, prices and payment rates. If linking payments 

to planted acreage results in more production of certain commodities, this would result in 

lower market prices and increased per-acre payment rates.  

 While it is possible that the commodity title of the farm bill could save dollars by 

moving to planted acres, a second consideration is how the change would be categorized 

by the WTO. Under the current Uruguay Round rules it is unlikely that the United States 

will exceed its WTO domestic support commitment (Glauber and Westhoff, 2015). 

Support would be more likely to exceed the tighter constraints proposed by the Doha 

Round (Zulauf and Orden, 2015).  Current U.S. farm policy programs in ARC and PLC 

are classified as non-product specific support and the payments are unlikely to exceed the 

allowed de minimis threshold of 5% of the total value of agriculture production. As long 

as ARC and PLC are below this threshold, they do not contribute to the $19.1 billion 

commitment of U.S. domestic support (Zulauf and Orden, 2015).  Moving ARC and PLC 

payments to planted acres away from historical base acres would likely reclassify the 

programs as product specific and thus could increase the likelihood of exceeding WTO 

guidelines.  

 An interesting point to make is how commodity insurance plans contribute to 

commodity support. Agricultural economists have long argued that subsidies to crop 

insurance plans that were classified as non-product-specific through 2011 are actually 

product specific (Goodloe and Glauber, 2012).  Within Current Total Aggregate 

Measurement of Support (CTAMS) green box payments are excluded because of their 

less trade distorting nature, and government income insurance programs can be counted 

as green box if losses exceed 30% compared to the preceding year and if income 
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payments make up less than 70% of the producer’s loss. Up to 2007 the U.S. didn’t 

record its net insurance indemnities as non-product-specific support based on the 

argument that crop insurance was offered the same for all competing crops (Zulauf and 

Orden, 2015). In 2008 the U.S. stopped reporting net indemnities and instead reported 

subsidies for premiums as non-product-specific support. In drought years premiums are 

generally lower than net indemnities so the change made it less likely that crop insurance 

would cause commitments to be exceeded. However, in 2012, the U.S. started classifying 

their crop insurance premiums as product-specific support. These changes alter the 

interaction of U.S. farm policy with WTO requirements (Zulauf and Orden, 2015). With 

crop insurance premium subsidies classified as product-specific, there is more flexibility 

to accommodate variability from the PLC and ARC commodity programs without 

exceeding the non-product-specific de minimis limit. However, if ARC changes to 

payments on planted acres, similar to its predecessor ACRE, then payments could be 

considered product specific and in combination with insurance premiums could exceed 

the 19.1 billion dollar limit to product-specific support. If ARC stays non-product 

specific support then it is unlikely that the U.S. would exceed the Uruguay Round 

commitment. This can be seen by taking the total value of production at 400 billion and 

at 5% the de minimis threshold would be 20 billion. With ARC selected for 76% of base 

acres and with a 10% program cap, it is unlikely that the U.S. reaches 20 billion given 

that other non-product support outside of crop insurance administration fees and 

commodity programs does not exceed $300 million (Zulauf and Orden, 2015). Separate 

from these concerns, Brazil won a successful cotton case against the United States over 

the price suppression effects of U.S. cotton price and income support programs, however 
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it is important for the U.S. to avoid exceeding WTO limits in future negotiations and 

methods for counting domestic support.   

 Where the U.S. will need to be especially cautious in counting domestic support 

would be under the negotiations not agreed upon under the Doha Round. That proposal 

would reduce the allowed CTAMS to $7.6 billion. Changing ARC and PLC payments to 

be product specific would exceed this limit in years with low prices and high payments, 

and the proposed cap on Overall Trade Distorting Support of $14.5 billion would likely 

be a concern no matter how the payments are classified. The U.S. decision in 2014 to 

classify crop insurance as product-specific support could alone exceed these limits in 

certain years. Economists Zulauf and David Orden in a FarmdocDaily article summarize 

the possibility of exceeding these limits in the five main program crops. However, they 

continue to classify ARC and PLC as non-product-specific and only reaching the limits if 

payments are made on corn, soybeans and wheat simultaneously (Zulauf and Orden, 

2017). Zulauf and Orden suggest that a possibility for abiding by the Doha Round 

negotiations would be to expand product specific insurance programs like STAX for 

cotton, but Dr. Joseph Glauber suggests that subsidized crop insurance programs are not 

immune from WTO challenges in the future (Ray and Schaffer, 2015). Therefore 

changing ARC payments to be based on planted acres and classified as product-specific 

support or the alternative of creating a commodity specific insurance program could both 

be a threat to the United States’ WTO commitments. (Glauber and Westhoff, 2015) 
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CHAPTER 5: FARM SERVICE AGENCY RESULTS FOR 2015 AND 

2016 
  

At the end of the commodity marketing year, FSA publishes payment rates for 

each county based on the formula outlined in chapter 3. No payments are reported for 

counties with no base acres of particular commodities. In some counties, there are two 

corn and soybean payment rates listed, one each for irrigated and non-irrigated land. 

Wheat is separated into spring, winter and durum varieties.  Overall, each year there are 

roughly 16,700 different payment rates administered across the country covering the 21 

Title I commodities. In the data published by the FSA is the higher of the actual county 

yield per planted acre or 70% of the transition yield for each of the last six years, 

however there is no indication in the FSA dataset which yields are actual county or 

transitional. Using only actual county yields will be an alternative scenario discussed 

later. In this section, the county payment rates from the 2014 and 2015 program years 

will be analyzed including a geographical look at the three largest commodities. Official 

data for the 2016 program year is not available at this writing as the marketing year has 

not been completed for several commodities.   

 Starting with the commodity program for corn, 1,238,481 independent farms 

representing 90,057,276 base acres signed up under the ARC county option. Those 

numbers represent 91% of all corn farms enrolled in commodity programs and 93% of 

the corn base acres. In Missouri, ARC-CO accounted for 53% of farms and 57 percent of 

corn base acres. Figures 17-27 that follow represent USDA-FSA reported figures for 

2014 and 2015 (USDA-FSA). Figures 19, 22 and 25 show the average of 2014 and 2015 
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payments. As expected the payment rates smooth out when averaged over multiple years 

and this can be expected to continue as the program matures.  

 

 

As can be seen from the 2014 ARC-CO payment rates for corn, many of the lower 

Midwest states like Missouri and Illinois did not receive payments in 2014 due to above 

average corn yields that kept the per acre revenue above the benchmark. Northern Iowa 

and southern Minnesota experienced late frosts in May 2014 that potentially lowered 

their yields. Temperatures were reported by the National Weather Service at 10 and 13 

degrees below normal on the mornings of May 16th and 17th.  

Figure 17: 2014 ACR-CO Payment Rates for Corn (Source: FSA, 2017) 
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Payment rates in 2015 for corn were generally greater and more widespread 

across the nation, as the five year 2010-14 Olympic MYA price stayed at $5.29 per 

bushel while the 2015 MYA price dropped nine cents to $3.61 and national average 

yields dipped slightly from the record levels of 2014. The price decline was enough to 

trigger payment in some counties that did not receive payments in 2014.  However in 

states like Illinois and Indiana it was the decrease in 2015 yields that triggered payments. 

For most counties in Illinois and Indiana the five year average of yields changed very 

little even if it did change, however, Illinois current year yields dropped from an average 

of 193 bushels per acre in 2014 to 166 bushels per acre in 2015, a 14% decline. Indiana 

yields dropped from 183 bushels per acre to 152, an 18% reduction from 2014 yields. 

The combination of a lower MYA price and the decrease in current year yields helped 

Figure 18: 2015 ARC-CO Payment Rates for Corn (Source: FSA, 2017) 
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push revenue below the 86% benchmark and trigger payments for the first time or larger 

payments than received in 2014.  

 Figure 19 shows the two programs years averaged together for each county.  

 

Figure 19: Average of 2014 and 2015 ARC-CO Payment Rates for Corn (Source: FSA, 

2017) 

 As expected by averaging the two years together creates a narrower distribution, 

with large payments still appearing in isolated regions with few corn acres. Ohio 

triggered relatively large payments in both program years making its two year average 

above those of other states. This map also shows that while several states, Missouri, 

Illinois and Kansas, received very little ARC payments for corn in 2014, the two year 

average for those states generally shows payments similar to those in surrounding states. 
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With 64 percent of corn base acres located in Illinois, Indiana, Iowa, Minnesota, 

Nebraska and Ohio, it is easy to see how the program cost grew in 2015.  

 Moving to the ARC-CO program for soybeans, there were 1,017,775 farms that 

enrolled in the program accounting for 52,635,553 base acres. Those figures represent 

96% and 97% of total farms and base acres in for soybeans, respectively. The enrollment 

figures for Missouri were below the national average at 87% for farms and 89% for base 

acres.  

 

Figure 20: 2014 ARC-CO Payment Rates for Soybeans (Source: FSA, 2017) 

Figures 20, 21 and 22, published by the FSA, show the distribution of soybean 

payments across the United States.  Program year 2014 for soybeans returned few 

payments across the country as county revenues generally exceeded 86% of the expected 
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revenue benchmark. While the MYA price for 2014 finished at $10.10 which was 18% 

below the 5 year MYA, the national average yield of 43 bushels per acre was 14% higher 

than the five year Olympic average. Thus, high yields for soybeans in 2014 reduced ARC 

program payments.  

 

Figure 21: 2015 ARC-CO Payment Rates for Soybeans (Source: FSA, 2017) 

 Similar to the case of corn, 2015 returned larger payments to soybean producers 

than in the 2014 program year. Then MYA price finished at $8.95 per bushel, which was 

an 11% decrease from the 2014 MYA of $10.10. However, while the national price for 

the year decreased, the five year Olympic MYA did not as the low price of 2009 was 

replaced by the low price in 2014, meaning that the same three years that calculated the 

2014 price benchmark were used in 2015. However, once again as the price portion of the 
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equation showed a decline, the current year yields averaged 17% higher than their 5 year 

Olympic benchmark. Once again, payments per county would have been larger if yields 

hadn’t been above trend for several counties. In Indiana, upper Illinois and Ohio, a 

possible reason for their large payments was weather related events. The 2015 summer 

season was reported as the second wettest ever in Indiana by the National Weather 

Service with 11 inches of participation more than the 50 year average. Nearly half the 

annual rainfall in central and northern Indiana came in the month of July as repeated 

bouts of severe weather and heavy rains moved through the area. In parts of Missouri and 

Kansas, spring rains pushed soybean planting back and their yields, while still 

comparable to the five year Olympic Average yields, were not as high as the yields in 

southwest Missouri where for many counties their 2015 yields were well above their five 

year Olympic average.  
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Figure 22: Average of 2014 and 2015 ARC-CO Payment Rates for Soybeans (Source: 

FSA, 2017) 

 The average of the two program years once again shows a smoother distribution 

of payments across the country for soybeans. In contrast to corn, the payment averages 

for the soybean program years are more consistent and lower across the country. This 

could partially be because a large majority of the counties that did not receive soybean 

payments in 2014 did in 2015 and vice versa. For corn, several of the geographical areas 

received payments in both years, such as Ohio.  

 Switching to wheat, it is interesting to note that spring, winter and durum wheat 

all use the same MYA price for calculation and the difference of variety is reflected only 

in using their respective yields. For instance where the winter wheat is grown in the 
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Midwest the yields are lower than the spring wheat varieties grown in the upper Midwest 

and Pacific Northwest. Still the wheat commodity program operates the same way as for 

the other Title I commodities.  Nationally 527,343 independent farms signed up for the 

program accounting for 35,394,613 base acres. Those figures represent 66% of total 

farms and 56% of total wheat acres enrolled in 2014 Farm Bill commodity programs. In 

Missouri, the percentage of wheat farms in ARC was 38% accounting for 36% of total 

base acres. The majority of wheat farms in the state of Missouri enrolled under the PLC 

program, differing from the national trend.    

 

Figure 23: 2014 ARC-CO Payment Rates for Wheat (Source: FSA, 2017) 
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In 2014, there were few wheat payments made across the country, especially in 

the upper Midwest where a lot of spring wheat is grown. However, payments were made 

in many of the counties that grow winter wheat and where wheat is their primary crop. 

For instance in Phillips County Kansas, wheat areas account for 55% of the total base 

acreage of the county. Phillips County produced a payment rate of $26.40 per acre in 

2014. There are a number of factors that could explain why certain parts of the United 

States experienced payments and others did not. In the Phillips County case, severe 

weather moved through Western Kansas on June 10th and yields came in 17% below the 

five year Olympic average. The five year Olympic MYA price was at $6.60 per bushel 

and the 2014 MYA price finished at $5.99. In Missouri, a neighboring state that produced 
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very few wheat ARC payments, the current year yields on average finished higher than 

the five year Olympic average offsetting the national decrease in the MYA price.  

 

Figure 24: ARC-CO Payment Rates for Wheat (Source: FSA, 2017) 

The 2015 program year of wheat produced payments for most counties across the 

United States with the exception of the large wheat producing state of Minnesota. 

However, unlike in corn and soybeans where plantings were delayed by spring rains and 

intense heat in the later parts of the growing season, wheat yields suffered from diseases. 

Late harvests from the 2014 corn season that pushed winter wheat planting back later 

than under normal conditions coupled with strong changes in temperature in April and 

May provided the perfect environment for spring disease presence--strip rust, leaf rust, 

and scab. Scab was the most important, because scab infected heads typically lead to 
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Vomitoxin that severally impacts test weight. Most producers were able to cover their 

deep losses with crop insurance, but ARC provided additional assistance. For most of the 

wheat producing counties that received payments in 2015, they either received the 

maximum payment possible or nothing at all.  In a report published by FAPRI-MU, the 

authors noted that in 2014 wheat payments in Kansas for 58% of the counties were at 

their 10% max and 35% received nothing, whereas in 2015, 85% received the maximum 

and the remaining 15% received zero (Westhoff, Foster and Gerlt, 2016). National 

figures show similar results as yields reduced by diseases and MYA price declines 

triggered large payments for many counties across the country.  

 

Figure 25: Average of 2014 and 2015 ARC-CO Payment Rates for Wheat (Source: FSA, 

2017) 
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 The two year average of the wheat ARC payments shows once again a smooth 

distribution across the country. Considering that 2014 resulted in very few ARC 

payments to producers, it would be expected that the average of the two years would look 

similar to the 2015 program year map, but the difference was in the size of the payments 

from year to year. While payments grew from zero to the higher end of the spectrum in 

states like Illinois and Indiana, payments in Kansas were relatively the same for both 

years in the middle of the spectrum. This led to a more uniform distribution across the 

country much as was seen in corn and soybeans. As the commodity programs mature, it 

can be expected to see a similar pattern across all commodities.  

 In the previous chapter, it was noted that commodity programs make up a small 

portion of the overall return per acre to the producer. While this is true, commodity 

program payments can also bring the current year revenue closer to the historic revenue 

average and in turn creates a more consistent year to year revenue distribution for the 

producer. The following figures were produced and published by the FSA and show the 

percentage breakdown of revenue with and without ARC payments to corn.  
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Figure 26: 2014 Corn Crop Revenue without ARC-CO Safety Net (Source: FSA, 2017) 
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Figure 27: 2014 Corn Crop Revenue with ARC-CO Safety Net (Source: FSA, 2017) 

 As can be seen from the graphics, for the majority of counties that had revenues 

already exceeding 100% of their historic average revenue adding ARC payments didn’t 

provide any change because for most of those counties there was not a corn ARC 

payment made. However, for the counties that had revenue below the historic average, 

the ARC payments per acre helped move them up closer to 100%. As noted earlier, 

commodity payments do not return producers to 100% because of the 86% revenue 

benchmark, and the fact that payments are made on 85% of base acres rather than 100% 

of planted acres, but it does get them closer. Considering ARC is a revenue support 

program, being able to show that it is minimizing revenue risk to producers is an 

important characteristic. Similar results can be seen in the other Title I commodities.  

  



65 

CHAPTER 6: ALTERNATIVE SCENARIOS 
 

Chapter 5 showed the per acre payment results as they were reported by the FSA. 

Those payment rates are what producers received in each program year for the respective 

commodities. This chapter will examine how changes in ARC-CO program rules would 

have affected payment rates to producers and total program costs to the U.S. government. 

Commodities analyzed are corn, soybeans, wheat, sorghum and oats. While these 

commodities are only five out of the twenty-one included under Title I of the farm bill, 

they represent over 182 million base acres, which is 93.3 percent of all commodity 

program acres enrolled in ARC excluding generic acres.  There will be four scenarios, as 

described in the objectives from Chapter 1, and the findings presented here will show the 

changes in program costs both at the county level to producers and to the government 

through payment guarantees.  

 

6.1 Scenario 1: Alternate geographic units 

  

In chapter 6, when looking at the payment rates published by the FSA, everything 

was determined based on county yields times the national MYA price. In the alternative 

scenario being proposed, the county payments are based instead on yields from the crop 

reporting district (CRD) or state in which the specific county lies. Thus, each county 

within the district or state receives the same payment in this scenario. Moving to a larger 

geographic unit eliminates differences in payment rates for producers who have acres in 

neighboring counties that lie within the same crop reporting district or state. However, 

counties on the borders of these larger units may face even larger differences with their 
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neighbors. For example, counties on either side of the Iowa-Minnesota border seem likely 

to have more similar yields than the Iowa and Minnesota averages. 

 To estimate the effects of moving to larger area geographic units, the county 

payment rates within a region have to use the same yield values. Along with per acre 

payment rates, the FSA also released the yields for the years 2009-2015 that were used in 

the Olympic five-year averages for both the 2014 and 2015 program years. The FSA has 

a separate calculation method to determine their program yields that starts with NASS 

yields in bushels per harvested acre but then make adjustments to reflect failed acres and 

other issues. Because FSA does not report crop reporting district and state yields the 

same as it does county yields, the county payment distributions shown in Tables 4-13 are 

based on NASS-reported county yields,  to match the NASS crop reporting district and 

state yields used in the scenarios. For this method to be possible, each county included 

had to have yields for the years 2009-2015. If a county did not have the seven required 

years, it was dropped out. It was found that the counties dropped because of data 

limitations accounted for a relatively small percentage of total program base acres. In 

corn, 940 counties out of 2,790 had all seven years’ worth of data and accounted for 76.3 

percent of total corn base acres.  In soybeans, 970 out of 2,257 counties accounted for 86 

percent of base acres.  Because there are three varieties of wheat calculated for ARC 

payments, winter, spring and durum wheat were all included representing 93 percent of 

base acres over 1,894 counties. Tables 10 and 11 are based on 71 percent of total grain 

sorghum base acres, and Tables 12 and 13 represent 50 present of the base acres for oats.  

Grain sorghum and oats differ from the other three commodities in that to reach at 

least a 50% threshold of total base acres the district wide “Other Combined Counties” 
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value was used. These same values were used in the district and state distributions as well 

for consistency. To protect producer’s privacy, NASS has requirements on how many 

producers must respond to their surveys before the county’s yields are published. If the 

requirement is not met, then the yields are combined with other counties to create the 

“Other Combined Counties” value. Using agricultural district yields for counties missing 

data allowed the 50 percent benchmark to be reached in both sorghum and oats.  

 The farm bill specifies that yields used in ARC-CO and ARC-IC calculations be 

based on yields per planted acre instead of yields per harvested acre. NASS yields are 

reported per harvested acre. To adjust for this, when possible the following formula was 

used for corn and sorghum. 

Yield per Planted Acre =
Total Production

(Planted acres − Silage Acres)
 

Soybean adjustments were made by taking total production divided by planted acres. In 

some parts of the country, wheat grass is used as a fall feed source for livestock. Cattle 

grazing lowers wheat production, but there was not an adjustment factor used for wheat 

grass in this study. Inspection of data for states where wheat grazing is common suggests 

that NASS reported wheat yields per harvested acre are close to the FSA reported yields.  

 Tables 4 and 5 show per acre corn payment distributions using the different 

geographic units for 2014 and 2015 respectively. Nearly two thirds of payments in 2014 

and 2015 were either zero or at the 10 percent maximum (consistent with Westhoff, 

Foster and Gerlt, 2016). However, 37.4 percent of the 940 payments were at the 

maximum in 2014 compared to 52.5 percent in 2015. In both years payments did not 

follow a normal distribution.In 2014 the number of counties receiving maximum 

payments decreased when moving to a district yield, but increased substaintially when 
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moved to a state yield. In 2015, all three had roughly the same amount of maximum 

payment counties. Additionally, as the geographic unit grew larger, the range in 

maximum payments narrowed and more counties triggered payments.  

 



 

Table 4: 2014 Payments for Corn 

     %  %  % 
2014 Payments for Corn County District State 

Total  940 100.00% 940 100.00% 940 100.00% 

# of Max Payments 352 37.45% 320 34.04% 516 54.89% 

Range of Max Payments $40.73 $108.97 $45.49 $104.21 $48.22 $83.71 

Payments of $0.00 286 30.43% 282 30.00% 161 17.13% 

Payments Between $0.00-$24.99 91 9.68% 89 9.47% 194 20.64% 

Payments Between $25.00-$49.00 98 10.43% 55 5.85% 90 9.57% 

Payments Between $50.00-$74.99 191 20.32% 216 22.98% 266 28.30% 

Payments Between $75.00-$100.00 263 27.98% 290 30.85% 229 24.36% 

Payments Over $100.00 11 1.17% 8 0.85% 0 0.00% 

 

Table 5: 2015 Payments for Corn 

2015 Payments for Corn 
 %  %  % 

County District State 

Total  940 100.00% 940 100.00% 940 100.00% 

# of Max Payments 493 52.45% 499 53.09% 490 52.13% 

Range of Max Payments $34.91  $111.09  $36.50  $105.80  $57.13  $97.34  

Payments of $0.00 110 11.70% 67 7.13% 34 3.62% 

Payments Between $0.00-$24.99 74 7.87% 54 5.74% 76 8.09% 

Payments Between $25.00-$49.00 134 14.26% 168 17.87% 141 15.00% 

Payments Between $50.00-$74.99 244 25.96% 247 26.28% 271 28.83% 

Payments Between $75.00-$100.00 364 38.72% 396 42.13% 418 44.47% 

Payments Over $100.00 14 1.49% 8 0.85% 0 0.00% 
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Figure 28: Average Absolute Change in County Corn Payments 2014 and 2015 

 After finding new payment rates for each county based on crop reporting district 

and state yields, the rates were multiplied by the number of enrolled base acres in that 

particular county. County specific base acres were published by FSA for 2014 and 2015. 

While base acres tend to change very little, there are differences when producers move 

land in or out of the Conservation Reserve Program or in the rare cases when producers 

chooses not to enroll for a particular year. Figure 28 shows the average absolute change 

in counties based on their total payments received from the program from a county 

payment to either district- or state-based payments. Under the district approach, the 

average county received more money than it would have under a county program in both 

years. However, in 2014 moving to a state boundary would have returned almost 

$300,000 less to the average county than under the current formula. While national 

payments were on average larger in 2015 than 2014, it was found that the expected 

revenue in each state was large enough to cause a payment range that exceeded the 10% 

maximum. However, with the increased expected revenue value the 10% maximum was 
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also increased allowing each county to collect more of its payment differential than it 

would have under county yields. Program year 2015 allowed counties to capture a higher 

percentage of the formula payment rates.  

 In 2014, very few counties across the country received a soybean payment. Table 

6 shows that almost 70 percent of counties received a payment rate of $0.00. Unlike corn, 

as the geographic unit expanded from county to district and district to state the number of 

maximum soybean payments decreased in 2014. When payment rates were spread out 

over a bigger range, as seen in Tables 7 and 9, the number of maximum payments either 

remained roughly the same or grew.  Soybean payments in 2015 that produced a value 

other than zero followed a normal distribution pattern.   

 



 

Table 6: 2014 Payments for Soybeans 

     %  %  % 

2014 Payments for Soybeans County District State 

Total  970 100.00% 970 100.00% 970 100.00% 

# of Max Payments 72 7.42% 44 4.54% 0 0.00% 

Range of Max Payments $33.13 $61.35 $41.72 $55.22 $0.00 $0.00 

Payments of $0.00 672 69.28% 703 72.47% 617 63.61% 

Payments Between $0.00-$24.99 142 14.64% 151 15.57% 304 31.34% 

Payments Between $25.00-$49.00 93 9.59% 89 9.18% 49 5.05% 

Payments Between $50.00-$74.99 63 6.49% 26 2.68% 0 0.00% 

Payments Between $75.00-$100.00 0 0.00% 0 0.00% 0 0.00% 

Payments Over $100.00 0 0.00% 0 0.00% 0 0.00% 

Table 7: 2015 Payments for Soybeans 

 

     %  %  % 

2015 Payments for Soybeans County District State 

Total  970 100.00% 970 100.00% 970 100.00% 

# of Max Payments 311 32.06% 296 30.52% 303 31.24% 

Range of Max Payments $22.09 $76.07 $24.54 $61.35 $33.13 $51.46 

Payments of $0.00 252 25.98% 213 21.96% 199 20.52% 

Payments Between $0.00-$24.99 182 18.76% 225 23.20% 256 26.39% 

Payments Between $25.00-$49.00 308 31.75% 305 31.44% 330 34.02% 

Payments Between $50.00-$74.99 227 23.40% 227 23.40% 185 19.07% 

Payments Between $75.00-$100.00 1 0.10% 0 0.00% 0 0.00% 

Payments Over $100.00 0 0.00% 0 0.00% 0 0.00% 

7
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Figure 29: Average Absolute Change in County Soybean Payments- 2014 and 2015 

 

 Figure 29 shows a decrease in the average counties total payments when moving 

to a larger geographical unit for both 2014 and 2015. This relationship is what was 

expected across all commodities, however this was not the case in corn, wheat, and oats 

where for at least one year the total county payments for those commodities went up. The 

Congressional Budget Office estimated that when calculating payments on a county level, 

that the total expense to the Government would be higher than if payments were made at 

the state level, similar to the ACRE program. However, these results suggest that the 10% 

cap of expected revenue and the correlation to yield patterns are more important than 

expected.  
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Table 8: 2014 Payments for Wheat 

 
    %  %  % 

2014 Payments for Wheat County District State 

Total  1894 100.00% 1894 100.00% 1894 100.00% 

# of Max Payments 250 13.20% 207 10.93% 206 10.88% 

Range of Max Payments $10.56 $71.28 $13.20 $44.22 $17.16 $43.56 

Payments of $0.00 1434 75.71% 1558 82.26% 1680 88.70% 

Payments Between $0.00-$24.99 281 14.84% 223 11.77% 71 3.75% 

Payments Between $25.00-$49.00 167 8.82% 113 5.97% 143 7.55% 

Payments Between $50.00-$74.99 12 0.63% 0 0.00% 0 0.00% 

Payments Between $75.00-$100.00 0 0.00% 0 0.00% 0 0.00% 

Payments Over $100.00 0 0.00% 0 0.00% 0 0.00% 

 

Table 9: 2015 Payments for Wheat 

 

 

     %  %  % 

2015 Payments for Wheat County District State 

Total  1894 100.00% 1894 100.00% 1894 100.00% 

# of Max Payments 1161 61.30% 1182 62.41% 1488 78.56% 

Range of Max Payments $12.06 $82.41 $16.75 $71.69 $18.76 $54.27 

Payments of $0.00 282 14.89% 137 7.23% 0 0.00% 

Payments Between $0.00-$24.99 450 23.76% 456 24.08% 392 20.70% 

Payments Between $25.00-$49.00 1088 57.44% 1251 66.05% 1430 75.50% 

Payments Between $50.00-$74.99 70 3.70% 50 2.64% 72 3.80% 

Payments Between $75.00-$100.00 4 0.21% 0 0.00% 0 0.00% 

Payments Over $100.00 0 0.00% 0 0.00% 0 0.00% 

7
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Figure 30: Average Absolute Change in Wheat Payments- 2014 and 2015 

  Wheat payments across the country in 2014 were localized in certain 

regions of the country as western Kansas, northern Illinois and Eastern Oregon and 

Washington show the largest collection of wheat payments. While different varieties of 

wheat are grown in these regions the ARC formula corrects this by using the yields 

associated with the particular variety. In 2014, by switching to a district or state 

geographical unit lowered the total payments for a county by 59,000 and 96,000 dollars 

respectively. This can be explained by the addition of zero payment counties in the 

remaining parts of the states mentioned above. For Illinois, Kansas, Washington and 

Oregon, while half of the state produced payments, the other half did not. When moving 

to a larger geographical unit those remaining counties still didn’t produce payments and 

the CRD or the state yield average was raised above what some payment counties had 

previously. The opposite was true in 2015 when nearly entire states saw some type of 

payment for wheat.  
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Table 10: 2014 Payments for Sorghum 

    %  %  % 

2014 Payments for Sorghum County District State 

Total 327 100.00% 327 100.00% 327 100.00% 

# of Max Payments 51 15.60% 12 3.67% 11 3.36% 

Range of Max Payments $16.32 $45.90 $21.42 $45.90 $17.34 $17.34 

Payments of $0.00 227 69.42% 184 56.27% 264 80.73% 

Payments Between $0.00-$24.99 34 10.40% 106 32.42% 17 5.20% 

Payments Between $25.00-$49.99 66 20.18% 37 11.31% 46 14.07% 

Payments Between $50.00-$74.99 0 0.00% 0 0.00% 0 0.00% 

Payments Between $75.00-$100.00 0 0.00% 0 0.00% 0 0.00% 

Payments Over $100.00 0 0.00% 0 0.00% 0 0.00% 

Table 11: 2015 Payments for Sorghum 

    %  %  % 

2015 Payments for Sorghum County District State 

Total 327 100.00% 327 100.00% 327 100.00% 

# of Max Payments 178 54.43% 172 52.60% 140 42.81% 

Range of Max Payments $15.81 $56.64 24.48 $51.00 $29.58 $48.96 

Payments of $0.00 99 30.28% 83 25.38% 122 37.31% 

Payments Between $0.00-$24.99 59 18.04% 69 21.10% 13 3.98% 

Payments Between $25.00-$49.99 154 47.09% 151 46.18% 192 58.72% 

Payments Between $50.00-$74.99 15 4.59% 24 7.34% 0 0.00% 

Payments Between $75.00-$100.00 0 0.00% 0 0.00% 0 0.00% 

Payments Over $100.00 0 0.00% 0 0.00% 0 0.00% 

7
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Figure 31: Average Absolute Change in County Grain Sorghum Payments -2014 and 

2015 

 

 While there are fewer base acres of grain sorghum across the country compared to 

corn, soybeans, wheat, the payments paid to sorghum producers was also concentrated in 

lower payment brackets. In 2014, over half of the counties with grain sorghum acres 

didn’t produce a payment; the percentage dropped to a third in 2015. However, due to the 

low expected revenue of sorghum compared to its variability in yields, over half of 

counties received a maximum payment at the county and CRD geographical units in 

2015; 43% by moving to state yields. In 2015, by moving to the CRD would have 

produced a larger payment for the average county, implying that CRD yields were closely 

related for most of the counties in the geographical unit.  
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Table 12: 2014 Payments for Oats 

     %  %  % 

2014 Payments for Oats County District State 

Total  560 100.00% 560 100.00% 560 100.00% 

# of Max Payments 46 8.21% 21 3.75% 0 0.00% 

Range of Max Payments $7.80 $28.28 $8.78 $23.73 $0.00 $0.00 

Payments of $0.00 452 80.71% 458 81.79% 526 93.93% 

Payments Between $0.00-$24.99 101 18.04% 102 18.21% 34 6.07% 

Payments Between $25.00-$49.00 7 1.25% 0 0.00% 0 0.00% 

Payments Between $50.00-$74.99 0 0.00% 0 0.00% 0 0.00% 

Payments Between $75.00-$100.00 0 0.00% 0 0.00% 0 0.00% 

Payments Over $100.00 0 0.00% 0 0.00% 0 0.00% 

 

 
Table 13: 2015 Payments for Oats 

     %  %  % 

2015 Payments for Oats County District State 

Total  560 100.00% 560 100.00% 560 100.00% 

# of Max Payments 403 71.96% 437 78.04% 483 86.25% 

Range of Max Payments $7.31 $35.50 $17.75 $32.36 $15.31 $25.06 

Payments of $0.00 54 9.64% 39 6.96% 0 0.00% 

Payments Between $0.00-$24.99 414 73.93% 406 72.50% 503 89.82% 

Payments Between $25.00-$49.00 92 16.43% 115 20.54% 57 10.18% 

Payments Between $50.00-$74.99 0 0.00% 0 0.00% 0 0.00% 

Payments Between $75.00-$100.00 0 0.00% 0 0.00% 0 0.00% 

Payments Over $100.00 0 0.00% 0 0.00% 0 0.00% 

7
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Figure 32: Average Absolute Change in County Oat Payments- 2014 and 2015 

 

 Similar to wheat above, payments to oats across the country were sparse in 2014, 

but more frequent in 2015. The low number of total payments in 2014 and the lack of 

uniformity across both CRDs and states is what led to an average decrease in total 

payments per county in 2014. The increase in total county payments across the country 

resulted in more uniformity across geographical regions in 2015 and made a shift from 

county to CRD or state more appealing. For both wheat and oats, where similar relations 

existed between CRD and state yields, moving to a larger geographical unit produced a 

combined positive value for 2014 and 2015. Whether this is coincidence or not can be 

determined when the data for program year 2016 is released.  
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6.2 Scenario 2: Tie payments to planted acres instead of historical base acres 
 

 To find the average payment for each county based on its base acres and planted 

acres, the payment rates that were used in the geographic unit scenario were multiplied 

by the FSA base acre quantities and the NASS value for planted acres associated with 

each county. The results can be seen in Figures 33-42. For corn and wheat, payments 

linked to base acres created higher returns than payments on planted acres consistent with 

results reported in figures 12-16 in chapter 4. Base acres exceed planted acres nationally 

for these two commodities. The opposite can be seen for soybean and oat payments in 

Figures 35, 36, 41 and 42, as planted acres exceed base acres nationally. For grain 

sorghum, total county payments are relatively close for both 2014 and 2015. When base 

acres exceed planted acres, linking payments to planted area is less expensive for the 

government and the average payment per county is decreased, assuming no change in 

payment rates per eligible acre. However, without looking at all commodities within a 

specific county it is uncertain whether the county would receive more or less by moving 

to payments on planted acres.  

Payment rates were higher for all commodities in 2015 than 2014. However some 

commodities experience a higher percentage of growth in average county total payments 

than others. Soybeans, grain sorghum and oats saw the biggest changes across the two 

year as their payments comparatively increased the most in relation to corn and wheat.     



81 

 

Figure 33: County Corn Payments Base Acre vs Planted Acre 

 

Figure 34: County Corn Payments Base Acre vs Planted Acre- 2015 
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Figure 35: County Soybean Payments Base Acre vs Planted Acre- 2014 
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Figure 36: County Soybean Payments Base Acre vs Planted Acre- 2015 
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Figure 37: County Wheat Payments Base Acre vs Planted Acre- 2014 

 

Figure 38: County Wheat Payments Base Acre vs Planted Acre- 2015 
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Figure 39: County Grain Sorghum Payments Base Acres vs Planted Acres-2014 

 

 

Figure 40: Grain Sorghum Payments Base Acres vs Planted Acres- 2015 
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Figure 41: Oat Payments Base Acre vs Planted Acre- 2014 

 

 

Figure 42: Oat Payments Base Acres vs Planted Acres- 2015 
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 In all commodities the payments were on average larger in 2015 than in 2014 and 

Figures 33-42 represent this finding. Illustrated in subsection 4.3 is the overall budgetary 

impacts to the U.S. government by moving commodity program payments to planted 

acres, assuming the same average payment rates across all acres for each commodity.  

The results show that in 2014 total savings would equaled almost $259 million. In 2015 

total savings would have added up to almost $403 million. This does not take into 

account any governmental sequesters for either year. The average county estimates 

reported in this chapter suggest similar results for particular counties, but the missing 

county data means that national totals are computed using this methodology.  

 

6.3 Using Simple Averages Instead of Olympic Averages 
  

The ARC program used an Olympic average of both MYA prices and yields to 

determine benchmarks and payment rates. By using an Olympic average, it prevents an 

outlier from drastically effecting the calculations. To show this, the ARC benchmark 

values were recalculated for 2014 and 2015 based on a simple (straight average) for both 

yields and MYA prices. When the ARC benchmark increases two things happen: per acre 

payments become larger for counties already receiving payments and counties that didn’t 

originally trigger payments become more likely to have a per acre payment. The values 

reported here represent what producers would have received under the new scenario. 

Subtracting the new straight average from the original Olympic average produced the 

results illustrated in Figures 43- 52.  

In the majority of county-commodity-year combinations the average payment 

rates were either equal to each other or the Olympic average generated higher 
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benchmarks than would have resulted from using simple averages in the calculation.  

Exceptions to this were in wheat in 2015, grain sorghum in 2015 and oats in 2015, where 

the majority of acres planted that year would have received a higher payment under a 

straight average. In some cases regional differences do exist. Example would be Missouri 

corn in 2015. Nearly the entire state would have received higher corn payments in 2015 

had a straight average been used, suggesting that the high yielding years (2010, 2013 and 

2014) were higher than the poor yielding years (2011 and 2012) were low.  

As per acre payments grew larger, the number of counties that had higher ARC 

benchmarks using straight averages than Olympic averages grew for corn, wheat, grain 

sorghum and oats. As soybean payments grew, more counties saw a higher Olympic 

average in relation to the straight average. Very few counties received a soybean payment 

in 2014 as illustrated in Figure 45. It is uncertain that if soybean payments were greater 

whether the comparison of the two scenarios would show the same results.  

Including production maps would show that where there are high production 

quantities, ARC benchmarks using the Olympic average and the straight average 

approaches are likely to be more similar.    
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Figure 43: Olympic Average vs Simple Average: Corn 2014 

 

 

 

 

Figure 44: Olympic Average vs Simple Average: Corn 2015 
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Figure 45: Olympic Average vs Simple Average: Soybeans 2014 

 

 

Figure 46: Olympic Average vs Simple Average: Soybean 2015 
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Figure 47: Olympic Average vs Simple Average: Wheat 2014 

 

 

 

 

Figure 48: Olympic Average vs Simple Average: Wheat 2015 
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Figure 49: Olympic Average vs Simple Average: Grain Sorghum 2014 

 

 

 

 

Figure 50: Olympic Average vs Simple Average: Grain Sorghum 2015 
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Figure 51: Olympic Average vs Simple Average: Oats 2014 

 

 

 

Figure 52: Olympic Average vs Simple Average: Oats 2015 

 

Table 14: Difference per Acre from Olympic Average to Straight Average All 

Commodities 
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Difference per acre from Olympic Average -

Straight Average 

  2014   2015 

Crop $ Change   $ Change 

Barley $0.46  -0.33 

Canola -$3.10  -4.69 

Large Chickpeas -$2.93  -2.27 

Small Chickpeas -$0.92  -0.67 

Corn $2.62  1.66 

Dry Peas $0.43  0.55 

Flaxseed $1.57  0.8 

Grain Sorghum $0.53  -0.69 

Lentils -$0.19  0.66 

Mustard Seed $0.13  1.34 

Oats $0.46  -0.33 

Peanuts -$4.14  -0.87 

Safflower -$0.49  -1.38 

Soybeans $2.09  1.09 

Sunflower $0.06  -2.01 

Wheat $0.10   -0.03 

 

 Table 14 shows the difference in Olympic average and straight average payments 

calculations for all commodities in both 2014 and 2015. Note the difference across crops 

and years, which may suggest the net effect of changing the formula may depend on the 

characteristics of particular data series. Whether clear patterns would emerge with longer 

data series and more program experience is uncertain.  

 

6.4 Scenario 4: Remove the 70% of t-yields cup 

 

 Requiring that especially low yields be replaced by 70% of t-yields in the 

calculation of the Olympic 5-year yield term increases the computed average relative to a 

scenario that removes the “cup” on yields. Considering that the lowest and highest yields 

are already dropped in the calculation, it’s interesting that there is also an additional 

measure to reduce the impact of particularly low yields in computing the revenue 

benchmark.  By removing the 70% cup, it can be expected that payments would be 
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triggered less often as the expected revenue benchmark would be reduced. This is only 

true for counties that have more than one t-yields substituted into their 5-year Olympic 

average. For counties with only one t-yield substitution, there is zero effect from the 

scenario because the yield is both the lowest and dropped out.  

 To correct for FSA data in years where a 70% cup was used, identifying years 

where NASS yields per acre were lower than FSA yields was the first step.  A NASS 

yield equivalent was developed by subtracting the average NASS yield per acre minus 

the average FSA yield per acre across the years 2009-2015. That difference was then 

added to each years NASS yield value and multiplied by 1.027. The 1.027 helps capture 

calculation differences between NASS and FSA and was used because at 2.7% there are 

10% of counties that substituted a cupped value for corn in 2009. This was comparable to 

the number of counties FSA reported had cupped values in 2009. (FSA, 2017) Because 

uncertainty exists among the number of counties affected by cupped values, 1.027 was 

used for all years in both corn and soybeans. For the second part, those counties where 

the NASS equivalent yields were above the FSA yields then the NASS equivalent yield 

was substituted in for the payment calculations. ARC-CO payments were then 

recalculated using the FSA formula outlined in Chapter 3. The difference between the 

baseline FSA payment and the new payment is the absolute change per acre in ARC 

payments. 

 Using only the counties that have a designated 70% cup, the average change in 

payments can be calculated for each commodity-year combination. Table 15 shows both 

the average change in payments for counties that meet this qualification, as well as the 
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percentage of counties out of the total that have 70% of t-yield values in their formula 

calculation.         

 

Table 15: Removal of Downside Yield Limits (70% of t-yields) 

  

Individual years instead of the 5-year Olympic average are cupped and by using 

the NASS equivalent the number of frequencies each year across the country can be 

observed. For corn the percentages of counties per year affected were: 2009-10%, 2010- 

21%, 2011-22%, 2012-32%, 2013-7%, 2014-5%, and 2015-12%. Percentages per year 

for soybeans were: 2009- 5%, 2010- 9%, 2011-8%, 2012-11%, 2013-3%, 2014-8%, and 

2015-4%. The percentages of affected county yields per year explains why the number of 

counties where the cup changed payments decreased for corn, but increased for soybeans. 

In corn the 10% in 2009 was replaced with 5% in 2014 when switching program years 

from 2014 to 2015. In soybeans, 5% in 2009 was replaced with 8% in 2014. For both 

corn and soybeans, 2012 had the most affected counties and remained in the 5-year 

Removal of Downside Limit (70% of t-yields) 

 Corn 2014 Corn 2015 

Soybeans 

2014 

Soybeans 

2015 

Counties with More than 1 

Cupped Year 221 203 78 95 
 

    

Percentage of Affected 

Counties to Total 24% 22% 9% 10% 
     

Counties Where the Cup 

Changed Payments 144 134 13 30 
 

    

Average Payment Change 

for Cupped Counties 
-$4.85 -$7.55 -$10.07 -$3.37 

Average Payment Change 

for All Counties 
$0.74 $1.08 $0.15 $0.14 
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Olympic average for both program years. However, it is expect that 2012 was the lowest 

year and therefore dropped from the calculation.   

 While 221 counties had more than one year of cupped yields for corn in 2014, 

only 144 saw a change in their payment rate. This is explained as those counties were 

already at a zero dollar payment rate. The same is true for the difference in soybeans. 

However, because of the decrease in the 5-year Olympic average with un-cupped yields, 

only 1 percent of the counties that produced payments previously did not under the new 

yields for both 2014 and 2015 for corn and soybeans. As expected the payment rate 

decreases for counties that have more than one year cupped from the FSA calculation. 

Across all counties the average change is lowered because of the inclusion of those 

counties that had payments of $0.00 or had 0 or 1 year of affected yield.  

 

6.5 Representative Farm Examples 

 

 This section applies the per acre payment rates from three of the four scenarios 

outlined above to four representative farms, created specifically for this study. With ARC 

being a revenue protection program, analysis through representative farms will help show 

the effectiveness of the program to individual producers. Out of the four scenarios 

described above, scenario two is the only one that doesn’t directly affect payment rates 

per acre. Indirectly, tying payments to planted acres instead of base acres will influence 

commodity prices and change per acre payment rates, but those price changes are 

exogenous to this study. The remaining three scenarios are applied to the representative 

farms and compared against a baseline, which is the FSA published payment rates 

outlined in chapter 6. 
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Four states were chosen representing different regions of U.S. agriculture. Iowa 

represents high production of corn and soybeans, Kansas in the Great Plains with 

predominantly wheat and sorghum, Washington in the Pacific Northwest represented by 

wheat and oats, and Missouri with medium production of corn, soybeans and wheat. The 

following representative farms resulted: Hamilton County, Iowa: 295 acres of corn and 

135 acres of soybeans, Kearney County, Kansas: 1,045 acres of winter wheat, 365 acres 

of sorghum, and 184 of corn for grain production, Lewis County, Missouri: 195 acres of 

soybeans, 180 acres of corn, and 15 acres of wheat, and Whitman County, Washington: 

900 acres of wheat and 200 acres of oats. 

County- Crop Acres 

Hamilton, IA- Corn 295 

Hamilton, IA- Soybeans 135 

Kearny, KS- Wheat 1045 

Kearny, KS- Grain Sorghum 365 

Kearny, KS- Corn 184 

Lewis, MO- Soybeans 195 

Lewis, MO- Corn 180 

Lewis, MO- Wheat 15 

Whitman, WA- Wheat 900 

Whitman, WA- Oats 200 

    

 The ARC program is dependent upon several farm parameters. The most 

important of these is the number of base acres per commodity on each farm. The total 

farm size in each geographical location was determined by the 2012 Ag Census, and the 

number of commodity specific base acres was determined by the share of harvested acres 

per commodity to the total acreage in the respective county. It is assumed that base 

Table 16: Commodity Acres for Representative Farms 
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acreage matches planted acreage in all four locations, although this would not necessarily 

be true in reality. Altering this assumption, of course, would have allowed an 

examination of the impact of switching from base to planted area as the basis for ARC 

payments. 

 Applying the FSA payment rates to each commodity on each farm for 85% of 

base acres creates a baseline of results. Table 17 shows these results: the breakdown of 

payments per commodity program and then total payments across all crops for 2014 and 

2015. Lewis, Missouri did not receive any payments in 2014 as payment rates for corn, 

soybeans and wheat in that county were all $0.00. The majority of commodity program 

revenue for Hamilton, IA comes from payments made on corn acres, whereas the 

majority of commodity program revenue for Whitman, WA came from wheat payments. 

 Tables 18, 19, and 20 apply the NASS payment rates created in scenarios 1, 3 and 

4 from above respectively. These figures show the absolute changes from the baseline for 

each farm under each scenario.     

 For all four farms, in 2014, moving to a larger geographic unit decreased total 

ARC payments. Kearny, KS and Whitman, WA were affected the most, as the decrease 

in corn and wheat payments were the driving factor, respectively. The predominantly 

corn and soybean farms of Hamilton, IA and Lewis, MO received an increase in total 

payments in 2015 compared to the baseline. There was no change from the baseline for 

Lewis, MO in 2014. 

 Table 18 shows the baseline change of moving from the Olympic average to a 

simple average for both MYA prices and yields. The smaller farms of Kearny, KS and 

Lewis, MO fared better than the two larger farms in both 2014 and 2015. This is 
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consistent with the findings in subsection 6.3 as corn in Missouri and wheat in Kansas 

were both seen as having higher payment rates under the simple (straight) average. 

Hamilton, IA would have benefited against the baseline, if it had base acres in wheat. In 

contrast, Whitman, WA was negatively affected by the movement of payments to the 

simple average as payments to its largest crop, wheat, were higher under the current 

Olympic average.  

 All four of the representative farms had at least one commodity that had a 

substitution of a t-yield for its yield average. The largest change came in Kearny, KS, as 

it had three years of substituted t-yields. For some counties, the removal of the 70% t-

yield did not change the payment rate as it was either at the 10 percent max or at zero. In 

these cases there was not change from the baseline. No other commodity or farm in this 

sample had more than two. As expected, the removal of the 70% limit created smaller 

payments compared to the baseline for all farms.  

   



 

 

  Baseline of Commodity Specific Payments 

  Corn Soybeans Wheat Sorghum Oats Total 

Hamilton County, IA             

2014 $20,874.94 $2,386.80    $23,261.74 

2015 $3,289.84 $240.98       $3,530.82 

Kearny County, KS            

2014 $12,244.56  $18,173.60 $7,594.92  $38,013.08 

2015 $0.00   $16,068.44 $0.00   $16,068.44 

Lewis County, MO            

2014 $0.00 $0.00 $0.00   $0.00 

2015 $2,607.12 $0.00 $358.79     $2,965.91 

Whitman County, WA       

2014   $37,867.50  $2,278.00 $40,145.50 

2015     $38,441.25   $4,377.50 $42,818.75 

 

 

 

 

 

 

 

 

Table 17: Baseline of Commodity Specific Payments 

Table 18: Absolute Changes from Baseline for Alternative Area Boundaries 

1
0

0

0
 



 

 

Absolute Changes from Baseline with Alternative Area Boundaries 

  Corn Soybeans Wheat Sorghum Oats Total 

Hamilton County, IA            

2014 District -$1,562.44 -$948.15      -$2,510.59 

2015 District $8,385.16 $2,796.18      $11,181.34 

2014 State -$1,882.44 -$2,161.40      -$4,043.84 

2015 State $13,367.66 $1,582.93       $14,950.59 

Kearny County, KS             

2014 District -$12,244.56   $580.96 -$7,594.92  -$19,258.52 

2015 District $4,701.84   -$16,068.44 $0.00  -$11,366.60 

2014 State -$12,244.56   $4,683.52 -$7,594.92  -$15,155.96 

2015 State $1,107.60   $6,531.16 $0.00   $7,638.76 

Lewis County, MO             

2014 District $0.00 $0.00 $0.00    $0.00 

2015 District $6,165.90 $2,677.58 $102.85    $8,946.33 

2014 State $0.00 $0.00 $0.00    $0.00 

2015 State $5,273.91 $5,383.38 $120.27     $10,777.56 

Whitman County, WA            

2014 District     -$10,602.90   -$221.00 -$10,823.90 

2015 District     $2,562.75   -$892.50 $1,670.25 

2014 State      -$4,544.10   $340.00 -$4,204.10 

2015 State     -$3,075.30   $1,232.50 -$1,842.80 
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Absolute Changes from Base Line (Adjustment from Olympic to Straight Average) 
  Corn Soybeans Wheat Sorghum Oats Total 

Hamilton County, IA             

2014 -$1,197.44 -$1,697.95      -$2,895.39 

2015 -$1,147.34 -$44.33      -$1,191.67 

Kearny County, KS             

2014 $216.72  -$116.00 $799.89  $900.60 

2015 $0.00   $1,056.36 $0.00   $1,056.36 

Lewis County, MO             

2014 $0.00 $0.00 $219.57    $219.57 

2015 $6,458.13 $79.68 -$19.75     $6,518.07 

Whitman County, WA             

2014    -$895.05   -$912.90 -$1,807.95 

2015     -$971.55   -$117.30 -$1,088.85 

Table 19: Absolute Changes from Base Line- Adjustment from Olympic Average to Straight Average 

Absolute Change- Removing the 70% t-yield restriction 
  Corn Soybeans Wheat Sorghum Oats Total 

Hamilton County, IA           

2014 $0.00 $0.00      $0.00 

2015 $0.00 $0.00       $0.00 

Kearny County, KS             

2014 -$247.12  -$586.25 -$2,624.72   -$3,458.09 

2015 $0.00   -$1,190.25 $0.00   -$1,190.25 

Lewis County, MO             

2014 $0.00 $0.00 $0.00    $0.00 

2015 $0.00 $0.00 -$17.09     -$17.09 

Whitman County, WA             

2014    -$504.90  -$950.30 -$1,455.20 

2015     -$512.55   -$295.80 -$808.35 

Table 20: Absolute Change- Removing the 70% t-yield restriction 1
0

2
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CHAPTER 7: SUMMARY AND CONCLUSIONS 
  

 This study examined four possible adaptations to the ARC-CO program created in 

the 2014 farm bill for five commodities: corn, soybeans, wheat, grain sorghum and oats. 

These five commodities represented 93.3 percent of the total amount of base acres 

enrolled in ARC-CO in 2014. Adaptations included: changing the geographic unit from 

county to crop reporting district or state, adopting a 5-year simple average instead of the 

5-Olympic average currently used in computing revenue benchmarks, removing the 

downside limit of 70% of t-yields to the historical yield calculation, and making 

payments on planted acres instead of historical base acres. These adaptations were 

analyzed based on the per acre payments rates produced, the change in cost accrued by 

the U.S. government, and the impact on payments received by producers. To illustrate 

farm-level impacts, four representative farms were created. Farms were based on the 

2012 Census of Agriculture in the counties of Hamilton, Iowa; Kearney, Kansas; Lewis, 

Missouri; and Whitman, Washington. Each farm was chosen to represent a different size, 

region and crop production combination.  

 The FSA has published per acre payment rates for program years 2014 and 2015 

using their own yield values for each commodity in each year between 2009 and 2015. 

To evaluate comparatively with crop reporting districts and state boundaries, NASS 

yields were used for counties that had all seven years’ worth of data. Counties in the 

study accounted for more than 70% of national base acres for each commodity, expect for 

oats.  

 Conclusions drawn from the study are that as geographic units used in ARC 

calculations get larger, the distribution of county payments becomes more concentrated, 
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making an adjustment from base acres to planted acres would have reduced commodity 

program spending by $259 million in 2014 and $403 million in 2015, and that if yields 

are restricted to a downside limit of 70% of t-yields producers will receive higher 

payments than if the limit was removed. One other finding, was that there was no 

consistency in the relationship between payments and the use of either an Olympic 

average or simple averages in calculating revenue benchmarks. Some commodities that 

face similar weather patterns, like corn and soybeans, tend to share the same preference 

on formula calculation methods.  However, the relationship between the newest yield 

value and the most recently retired yield value to the 5 year mean is stronger than the 

relationship to high or low payments.  

 Of the four representative farms, Whitman, Washington returned the largest total 

payments for both 2014 and 2015. Moving to a larger area boundary had a positive effect 

on total payments in every county except for Hamilton, IA when moving from crop 

reporting district to state in 2014 was negative. This is explained because the crop 

reporting district Hamilton lies within had higher yield averages then the state yield 

averages. However, this result is surprising because the expectation is that smaller units 

would have returned larger average payments given yields are more variable at the 

county level than at the state.  

 However, while these general conclusions hold for the mentioned farms, the gains 

from these program adaptations are unique to each farm. Commodities had different 

returns on differing farms largely because of the parameters associated with each farm 

and the lack of control variables. To illustrate, Hamilton, Iowa and Lewis, Missouri both 

had corn and soybean enrolled in the ARC program, but where large payments were 
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made to Hamilton, Iowa in both 2014 and 2015, Lewis, Missouri received small 

payments only in 2015. The number of commodities per farm also did not appear to make 

a systematic difference to total payments as both Hamilton, Iowa and Whitman, 

Washington had two commodities grown on the farm but Whitman, Washington 

produced much higher payments. Kearny, KS and Lewis, MO both had three 

commodities, but their returns were also unrelated. This can largely be explained by the 

commodity grown on each farm. Counties with wheat base acres had a high total return 

because their per acre wheat payments were high. This statement would not be true for all 

counties, nor would it be for corn, soybean, oat and grain sorghum payments. Counties 

with a strong yield negative correlation with the national MYA prices had smaller 

payments than those with weaker relationships.   

 Additional studies that could build upon this work would examine how these 

adaptations to the ARC formula would have affected enrollment decisions between ARC-

CO, ARC-IC and PLC. Smaller maximum payment values in corn might have lowered 

the 2014-2018 total return enough to where it would have been more attractive for the 

producer to enroll in PLC. Another example would be wheat when moving to a simple 

average. Wheat payments were on average higher in both 2014 and 2015 with a simple 

average. This could have made ARC more attractive for some wheat producers.  

 Another area of future research would be how these scenarios change market 

prices. ARC and PLC are both designed to be decoupled from markets, however, making 

payments on planted acres instead of base acres would most likely encourage larger 

production of higher per acre payment commodities.  
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While this study does not cover all the changes that have been proposed to the 

ARC program, it does capture some scenarios that would have significant payment 

changes to both counties and individuals. As debate for the 2018 farm bill continues, 

analysis of 2014 farm bill commodity programs will be useful. 
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