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Agricultural producers face significant price risk, yet studies consistently find farmers use futures and options much less than 
predicted by optimal hedging models. Using nationally representative farm-level data, we investigate two underexplored factors 
that can affect the use of exchange-traded derivatives:  historical basis risk and cash constraints.  We show that corn and soybean 
farms located in counties that experienced a large, negative change in the corn basis between planting and harvest (a negative 
basis shock) in the last 5 years are less likely to use futures contracts (6–12 percentage points) and options contracts (3–18 
percentage points), but have a greater likelihood of marketing contract use (14–24 percentage points). We also find that farms 
with greater cash constraints (lower cash holdings) are less likely to use futures and options. 
 
 

Introduction 
 
Agricultural producers are subject to significant price risk and income volatility, but only two percent of 
U.S. farms report hedging with futures or options contracts (Prager et al., 2020).1  Additional price risk 
tools include over-the-counter (OTC) marketing contracts (e.g., forward contracts), crop insurance, and on-
farm storage.  In this paper, we explore two potential factors that impact the usage of futures and options 
by farmers:  (1) basis risk and (2) cash constraints or low cash holdings. 
 
Basis is defined as the difference between the local spot market price and the nearby futures price.  Basis 
risk occurs when the correlation between the spot market price and the nearby futures price is low 
(Haushalter, 2000).  As basis risk increases, a futures contract becomes less effective for hedging; changes 
in the spot price are not reflected in the exchange-traded price (e.g., CBOT Corn).  Basis risk tends to be 
greater in areas that experience sudden changes in local supply and demand conditions (e.g., shocks to 
transportation network or storage availability). 
 
We exploit a quasi-natural experiment to isolate the effect of a negative basis shock—a sharp widening of 
the basis between planting and harvest—on marketing decisions for corn and soybean farms.2  Using 
nationally representative farm-level data, we find farms with exposure to a negative corn basis shock in 
the preceding five years are 6 to 12 percentage points less likely to use a futures contract, and 3 to 18 
percentage point less likely to use an options contract, but have a greater likelihood of marketing contract 
use (14 to 24 percentage points).  We also find that farms with greater levels of cash holdings (i.e., cash or 
cash-equivalents) have a small, but significant, increased likelihood of using futures or options contracts. 

https://onlinelibrary.wiley.com/doi/10.1002/fut.22610
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Relevance of Research Questions 
 
The findings of this paper are relevant to policymakers, academics, and producers.  There is little empirical 
research on the effects of historical basis risk and cash constraints on farms’ use of futures and options. 
Recent events in commodities markets highlight the usefulness of price risk tools—shocks to grain futures 
markets, such as the Ukraine War, have caused sharp increases in price volatility.  Basis shocks to soybeans 
and corn producers occurred in 2018 during the trade war with China, and in the fall of 2022, when a 
drought affected barge shipments on the Mississippi River.  
 
U.S. agricultural policy has shifted toward programs that subsidize market-based insurance to protect 
farms from substantial income losses.  However, ad hoc disaster payments are still used when prices fall 
substantially (such as following the 2018 trade war), suggesting that producers may still benefit from 
additional risk management tools.3  Additionally, U.S. Department of Agriculture (USDA) data reflects that 
most farms have low levels of cash holdings; instead, they typically have substantial assets (farmland) but 
limited liquidity.  As a result, many farmers will be unable to make margin calls on a futures contract. 
 
Data  
 
This paper uses data from two main sources, the 2016 Agricultural Resource Management Survey (ARMS) 
and the GeoGrain cash bid data.  The ARMS is an annual, nationally representative survey of U.S. farms 
carried out jointly by the U.S. Department of Agriculture’s National Agricultural Statistics Service and the 
Economic Research Service.4  ARMS data includes a wide range of farm and farm operator characteristics, 
including crop and livestock production, operator education level, farm income and expenses, assets and 
debt, participation in government programs, and financial information regarding the operator’s 
household.  The spatial basis variables are created from licensed GeoGrain data.  We use longitudinal price 
and basis data on corn and soybeans reported by geolocated grain purchasers (e.g., grain elevators).  Our 
cross-sectional farm-level data was collected for calendar year 2016, and the GeoGrain data spans 2011-
2015.  
 
Visualizing Basis and Basis Variability 
 
Figure 1 on the next page provides visual evidence of the spatial heterogeneity in basis and basis variability 
for corn and soybeans.  In panels A and B, we depict measures of the average basis for corn and soybeans 
in 2012 across the U.S. Midwest, where the vast majority of corn and soybean production occurs.  The 
maps show that farms located closer to the Mississippi River and its major tributaries (i.e., Ohio River) 
generally face a higher average basis when compared to farms located further from these major 
transportation thoroughfares.  A record drought in the U.S. Midwest in 2012 led to a large positive change 
in the basis between planting and harvest for corn and soybean farms located in areas with local supply 
shortages. Panels C and D show that the basis widened dramatically for corn and soybeans produced in 
counties of many of the largest producing states (e.g., Illinois, Indiana, and Iowa). 
 
The last two panels of Figure 1 (E and F) show counties that experienced a negative basis shock, a sharp 
decrease in basis between planting and harvest in one or more years between 2011 and 2015 for corn 
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(panel E), and soybeans (panel F).  The maps reveal that many of these negative basis shocks for both corn 
and soybeans occurred in counties along the southern part of the Mississippi River (south of St. Louis). 
 

Figure 1 
Corn and Soybean County-Level Basis and Basis Changes for Midwest and South-Central U.S. States 
 

 
 

Notes:  Panel A:  average corn basis 2012, panel B:  average soybean basis 2012, panel C:  corn basis change between planting 
and harvest - 2012, panel D:  soybean basis change between planting and harvest - 2012, panel E:  corn basis negative shocks 
(2011-2015), panel F:  soybean basis negative shocks (2011-2015).  Source:  GeoGrain, authors’ calculations. 
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Methods 

Our econometric approach is to estimate a series of discrete-choice models on the marketing decisions of 
corn and soy farmers, similar to Katchova and Miranda (2004) and Franken et al. (2012).  We use probit 
models to estimate the propensity that a farmer uses a futures, option, or marketing contract to hedge 
price risk.  Our method improves upon previous empirical studies by separately estimating the decision to 
use futures, options, or OTC marketing contracts, and by examining the impact of basis risk and cash 
constraints on each hedging instrument.  We include a variety of plausibly exogenous control variables, 
including farm and farm operator characteristics, to explain hedging decisions.  
 
Our main econometric model estimates a probit regression of the following form:  
 

𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑖𝑖 = 𝛼𝛼 + 𝛾𝛾1𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑙𝑙𝑖𝑖 + 𝛾𝛾2𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖 + 𝛾𝛾3𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝜷𝜷′𝑿𝑿 + 𝜖𝜖𝑖𝑖  
 
where hedging strategy is a binary variable equal to one if the 𝑖𝑖𝑡𝑡ℎ farmer uses a futures, option, or 
marketing contract to hedge, depending on the variable of interest, and zero otherwise.  Our control 
variables, contained in the X vector, include farm and operator characteristics.  Farm operator 
characteristics include age, age-squared, and operator education level.  Farm characteristics include gross 
cash farm income (GCFI); current assets; specialization in corn or soybeans; participation in agricultural 
cooperatives (binary); use of on-farm storage (binary), and crop insurance participation (binary).  Our key 
variables for hypothesis testing are whether the farm is located in a county that experienced a basis shock, 
the level of basis in that county, and the value of current assets, which proxies for cash constraints.  We 
use Huber-White standard errors to correct for heteroscedasticity.  
 
Table 1 
Predicted Probabilities at the Mean Values of the Explanatory Variables 
 

 (1) (2) (3) (4) (5) (6) 
 Corn & soy 

futures 
Corn & soy 

futures 
Corn & soy 

options 
Corn & soy 

options 
Corn & soy 
marketing 

Corn & soy 
marketing 

VARIABLES top quartile all top quartile all top quartile All 
Current assets 9.88e-09 8.13e-09* 5.92e-09* 3.90e-09* -1.25e-08 -7.52e-09 
 (6.09e-09) (4.69e-09) (3.42e-09) (1.99e-09) (9.57e-09) (7.68e-09) 
Basis shock (Corn) -0.124*** -0.0598*** -0.182*** -0.0347*** 0.238*** 0.142*** 
 (0.0463) (0.0172) (0.0436) (0.0123) (0.0510) (0.0211) 
Basis shock (Soy) 0.0307 0.0251* -0.0704* -0.0149 -0.0136 0.0413* 
 (0.0409) (0.0152) (0.0360) (0.0112) (0.0488) (0.0217) 
       
Observations 1,321 5,429 1,321 5,429 1,321 5,429 

 
Note:  Levels of significance are shown at p<0.1 (*), p<0.05 (**), and p<0.01 (***).  
 
 

Our empirical results (Table 1) find the presence of a negative corn basis shock leads to a decrease in 
probability of futures usage of about 6 percentage points for all corn and soybean farms (column 2), and 
a decrease of 12 percentage points for farms in the top quartile of farm income (column 1).  For options, 
a negative corn basis shock leads to a decrease in the probability of usage of about 3 percentage points 
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for all corn and soybean farms (column 4), and a decrease of 18 percentage points for farms in the top 
quartile of farm income (column 3).  Our soybean basis shock measure finds no significant effect in 
specifications with the top quartile of farms using futures and for all farms using options.  This result is 
consistent with the lower observed basis change at the 10th percentile for soybeans, which is much 
smaller when compared with corn. 
 
Among all farms in our sample, we find that farms located in a county that experience a negative corn or 
soybean basis shock are significantly more likely to use a marketing contract.  A negative corn basis shock 
is found to increase the likelihood of using a marketing contract by 14 percentage points (column 6), while 
a negative soybean basis shock increases use by 4 percentage points.  Among the top quartile of corn and 
soybean farms, we find the effect of a negative corn basis shock increases the likelihood of using a 
marketing contract by 24 percentage points (column 5), with no significant effect for a soybean shock. 
 
Our results also find that higher current assets are significantly positively associated with a greater 
likelihood of using a futures or option contract.  Among farms with more than $100,000 in corn or soybean 
production (results in Table 6 of full paper), the effect is more pronounced, providing strong evidence that 
these farms are likely to be cash constrained with regard to posting margin for futures or options. 
 
Conclusion 
 
This study examines whether historical basis risk and cash constraints help explain why futures and options 
are underutilized by corn and soybean farmers for hedging price risk.  Our main findings show that corn 
and soybean farms located in areas that experienced a negative corn basis shock in the previous five years 
are 6 to 12 percentage points less likely to use a futures contract, and 14 to 24 percentage points more 
likely to use an OTC marketing (forward) contract.  These results are consistent with previous theoretical 
studies that suggest basis risk is an important consideration for farmers hedging with exchange-traded 
derivatives.  We also demonstrate that corn and soybean farmers limit their use of futures and options 
due to cash constraints.  In particular, we find strong evidence that large farms with greater cash holdings 
are more likely to use futures and options, after controlling for farm size and other characteristics. 
 
 

Endnotes 
 
This research was produced in each author’s official capacity.  The analyses and conclusions expressed in this paper are those 
of the author(s) and do not necessarily reflect the views of other Commission staff, the Economic Research Section, or the 
Commission.  In addition, our conclusions do not confer support from the Economic Research Service, the National Agricultural 
Statistics Service, or the USDA. 
 
1 Each year, the U.S. Department of Agriculture (USDA) conducts the Agricultural Resource Management Survey (ARMS), a 
nationally representative survey of U.S. farms.  This statistic is from 2016, the most recent year in which survey respondents 
were asked to report on the use of futures and options for hedging price risk. 
 
2 Cash prices are typically below futures prices.  The “widening” of the basis refers to a decrease in the cash price, relative to 
the futures price.   
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3 In July 2018, the USDA announced $12 billion in payments to mitigate “trade damage” from unjustified retaliatory tariffs.  This 
was followed by an additional $16 billion in similar payments in August 2019.  
 
4 More detail about the sample, timing, enumeration, and uses of ARMS data can be found at https://www.ers.usda.gov/data-
products/arms-farm-financial-and-crop-production-practices/documentation. 
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