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Introduction 
 

U.S. grain producers have produced under some variation of the U.S. Farm 

Program since the 1933 Agricultural Adjustment Act which first established the New 

Deal mix of commodity-specific price and income support programs.  While the program 

specifics are dynamic and will continue to change with the 2008 Farm Bill, producer 

income support and stability is a priority in the United States and is evidenced by the 

historical presence of income support payments and, in effect, a grain price floor1.         

While price support payments exist, U.S. grain prices received by the producers 

are allowed to fluctuate according to world market dynamics with the U.S. Farm 

Program.  Given the nature of agricultural price fluctuations and the implications for 

expected income stability, it is rational for a U.S. corn producer to utilize price risk 

management tools in attempt to lock-in some level of expected income.  Many U.S. grain 

producers choose not to utilize price risk management tools to lock-in some level of 

expected revenues.  These choices prompt the question of incentives created by the U.S. 

farm program. What impact does the presence of a federal farm income and price support 

program have on producer price risk management activities?  

 A significant literature has been devoted to creating normative models of appropriate 

producer price risk management.  While the expected tools and lock-in levels vary according to 

producer and farm characteristics, some positive level of price risk management is prescribed 

theoretically and empirically.  Hedging theory often prescribes hedging ratios close to one and 

University marketing extension specialists often suggest locking-in prices (managing price risk) 

for no less than 30 percent and not more than 80 percent of expected yields.  In practice, surveyed 

                                                 
1 Original program crops included corn, wheat, cotton, rice, peanuts, tobacco and milk; oilseeds are now 
included. 
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grain producers deviate from theoretical expectations in terms of price risk management 

activities.   

 Various authors have attempted to explain these deviations using empirical models with 

aggregated data and producer surveys.  However, the interaction of the U.S. Farm Program 

presence and producer decision-making is not clear.  Producer risk management literature 

hypothesizes that programs such as the Loan Deficiency Program (LDP) serve as 

theoretical substitutes for managing risk via market-based price risk management 

mechanisms. Carlton (1984) argues the widespread increase in agricultural products 

futures trading in the 1970s is due, in part, to the temporary absence of major agricultural 

programs that previously removed uncertainty from grain prices.   Understanding price 

risk management incentives created by operating in a price supported environment is a 

critical first step to evaluating the implications of farm program policy changes for the 

economic sustainability of crop farmers and to building more accurate theories and 

models of producer price risk management behavior.    

 This study seeks to understand the role of the U.S. price support programs within 

the producer’s actual price risk management strategy decision.    If agricultural price 

support programs do create incentives against managing price risk, how will U.S. 

producers’ risk management practices change with the absence of farm programs?  These 

questions are the motivation for this study. 

The current political landscape supports this study’s timeliness.  The decreasing 

lack of political base for agricultural funding, World Trade Organization (WTO) 

negotiations and the increasing trends toward urbanization suggest that a reduction in 

agricultural price support programs is likely.  The World Trade Organization (WTO) 

Doha Rounds are expected to be completed by the end of 2007; expected compromises 
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during this round and in previous trade negotiations signal a continuing force toward a 

less government supported, more market oriented global agricultural pricing 

environment.  

Literature Review 

U.S. literature regarding producer hedging2 as a grain price risk management tool 

has an extensive academic literature behind it with some 60 years of theoretical 

modeling.3  Still, a general consensus regarding the usefulness of hedging to primary 

producers has not been reached and has been identified as a topic needing further primary 

research (Brorsen and Irwin, 1996; Carter, 1999).  A commonly noted observation is that 

the level of U.S. grain producers’ hedging is not consistent with theoretical and empirical 

literature prescribing positive hedging ratios (Berck, 1981; Brorsen, 1995; CFTC, 2001; 

Carter, 1999; Harwood et al, 1999).  Anecdotally, forward contracting use is often argued 

to be substituted by grain producers for traditional hedging via futures contracts.  In 2003, 

it is reported that approximately 36 percent of all U.S. commercial farms (sales of 

$250,000 and above) used marketing contracts4 in 2003 with 22.5 percent of production 

value under contract (MacDonald and Korb, 2006).  United States corn value produced 

under forward marketing contracts was 13.8 percent in 2003 (MacDonald and Korb, 

2006).  According to these numbers, most U.S. producers are not forward marketing as a 

price risk management strategy.   

                                                 
2 Hedging is traditionally defined as the producer taking equal and off-setting positions in the cash and 
futures market to lock-in the net commodity price.  Here, we will extend this definition to include forward 
contracting and options as hedging tools in addition to futures contracts.  
3 See Gray and Rutledge (1971), Carter (1999) and Garcia and Leuthold (2004) for in-depth literature 
reviews of commodity futures markets. Carter (1999) particularly brings forward the issue of direct 
usefulness of futures markets for primary producers. 
4 The use of marketing contracts is used as a proxy for hedging due to unavailable data for levels of 
producers’ futures hedging activities. 
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Theoretical models have prescribed optimal hedging levels close to one (Telser, 

1955; Johnson, 1960; McKinnon, 1967); empirical models have tested optimal hedging 

models by modeling the impacts of many firm and price related variables. Variables 

including the ability to predict price variations, farm leverage, basis variance, cash price 

variance and production risk have been found to impact hedging effectiveness and 

optimal hedging levels (Robinson and Barry, 1987; Turvey, 1989; Castelino, 1992; 

Grant, 1989; Lapan and Moschini, 1994; Kahl, 1983; Peck, 1975).  Farm-level variables 

including education (+), leverage (-), farm size (+) and off-farm income (-) have also 

been identified by U.S. producer surveys as impact variables in the decision to forward 

market as a price risk management strategy (Shapiro and Brorsen, 1988; Makus et al, 

1990; Goodwin and Schroeder, 1994; Sartwelle et al, 1998).          

The substitution of the Loan Deficiency Program (LDP) and subsidized revenue 

insurance for market-based price risk management tools has also been suggested as a 

possible reason why U.S. producer exhibit less than prescribed forward marketing levels.  

It is argued that a the LDP payments operates as subsidized put options when price levels 

fall below the posted county price (PCP) level (Gardner, 1977; Irwin et al, 1988; Adam et 

al, 2000).  Turvey and Baker (1990) find that corn and soybean producers decreased use 

of futures and options contracts when receiving government programs payments.  

However, government program payment levels are not found significant when modeling 

producer adoption of forward pricing methods utilizing survey data from 509 U.S. 

producers (Goodwin and Schroeder, 1994). 

 Recently literature has analyzed the substitutability of LDP payments and crop 

insurance for hedging within the price risk management portfolio.  Mahul (2003) finds 
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that crop revenue insurance is a substitute for futures hedging where crop yield insurance 

is a complement.   In the presence of the LDP payments and positive transaction costs, 

optimal hedge ratios are found to approach zero for selected producer price scenarios as 

the futures price approaches the loan rate (Coble et al, 2004; Wang, Makus and Chen, 

2004).  These authors provide empirical evidence that when program commodity prices 

are low, LDPs and crop revenue insurance substitute for hedging within a utility 

maximization framework.  These models incorporating LDPs and subsidized revenue 

insurance would predict that all producers would hedge to some degree if the loan rate is 

not equal to the futures price.  These studies cannot explain why some grain producers do 

not manage price risk at any price level. 

 To date, agricultural price risk management literature has prescribed homogenous 

optimal hedging levels and suggested why producers deviate from expected price risk 

management activities.  Previous price risk management research has been conducted 

within the constructs of a mature institution-the U.S. farm program.  The presence of 

farm programs is inherently involved in any grain producer’s risk management decisions. 

Our study aims to isolate the U.S. farm program impacts on producer price risk 

management through comparative research methods and inform how price risk 

management activities may change in response to changes in U.S. farm program 

spending.    

 Recent changes in the South African agricultural marketing institutions provide a 

unique opportunity to compare similar producers’ price risk management choices in 

differing decision environments.  The 1996 South Africa Marketing of Agricultural 

Products Act eliminated the marketing board system for all commodities and initiated a 
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fully-exposed, market based agricultural commodity marketing environment.  Comparing 

price risk management decisions across institutions provides a better understanding of the 

role of agricultural institutions within producer price risk management and, in turn, a 

better understanding of the expected impacts of changing agricultural policies. The South 

African comparative is especially useful in separating common reasons suggested for 

U.S. producer price risk management levels e.g. leverage from the incentives created by 

the U.S. farm program.  South African producer price risk management decisions are 

used as a control for institutional environment.   

 The general hypothesis of this study is that the U.S. farm program presence 

impacts producer price risk management in a more general manner.  Historically, U.S. 

farm program policies have, in effect, reduced the expected cash price variance and 

impact price risk management perceived effectiveness.  Impacts of this nature would 

create general disincentives against acquiring needed knowledge and actively managing 

price risk.   

 This study is guided by general hypotheses regarding price risk management in 

supported and non-supported agricultural environments.  In absence of any corn price 

“safety net”, it is expected that similar producers in a non-supported will perceive larger 

price risk and manage price risk more actively.  Theoretically suggested variables 

including debt and diversification are expected to impact price risk management 

decisions in light of institutional differences due to the nature of the variables.  The price 

range of price risk management tools used is expected to be larger within a non-supported 

environment and, therefore, education is expected to play a larger role in price risk 

management within a non-supported environment.   
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 The paper follows with an explanation of data collection and methods used.  We 

then present the analysis and results of interview data from 96 South African and United 

States corn producer interviews through statistical analysis and codifiable variables and 

qualitative discussion resulting from the interviews. 

Data and Methods 

 This study is designed as a comparative case study; a comparative of decision-

making in two opposing institutional environments. The decision process being analyzed 

is the commercial corn producers’ grain price risk management strategy and tool choices; 

the institutional environments are the agricultural marketing environments of South 

Africa and the United States.  South Africa represents a market-based corn marketing 

environment absent of producer income support policies; the United States represents a 

corn marketing environment consisting of federal corn price and income support policies.     

The comparative study design rationale is based on the need and difficulty of 

isolating institutional impacts on decision-makers operating within the environment in 

question.  To the extent that social, cultural and organizational differences between South 

Africa and the United States can be controlled, the differences found within the n price 

risk management decision choices are expected to be explained by the non-constant 

variable-the corn marketing environment.  

 Our case study analysis is conducted using individual primary farm data collected 

during on-site farm interviews in South Africa and the United States.  The Food and 

Agricultural Policy Research Institute (FAPRI) at the University of Missouri-Columbia 

has identified geographical regions in Missouri that mimic South African provinces 
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Mpumalanga, NorthWest and Free State5.  These provinces are the South Africa “corn 

belt” which is comparable to the United States “corn belt”.  The producer sampling was 

focused in these parallel production areas.  In terms of production revenues returns, table 

1 provides a general average comparison between Missouri and NorthWest-Freestate 

provinces.  For reference, Northwest and Freestate yields tend to be lower than Missouri 

yields with higher variable costs resulting in lower profits per acre.   

Table 1.   2002-03 Comparison of Corn Production and Returns 

NW Freestate (SA) Missouri(USA)
Receipts
Yield (bushels/acre) 61.82 135
Producer price ($/bushel) 3.18$                      2.30$                                
Net government program payment 
(per acre) 14.15
Total receipts ($/acre) 196.59$                  324.65$                             
Variable cost
Seed 10.05$                    32.50$                              
Fertilizer and lime 42.68$                    70.60$                              
Chemicals 8.06$                      24.00$                              
Fuel, Repairs & maintenance 43.29$                    16.08$                              
Labor 11.99$                    23.42$                              
Other costs 31.37$                   24.00$                              
Total variable costs ($/acre) 147.45$                 190.60$                             
Variable Cost ($/bushel) 2.39$                     1.41$                                
Profit (per acre) 49.14$                   134.05$                             
Per bushel: 0.79$                     0.99$                                
Variable cost as % of receipts 75% 59%

Calculations: PG Strauss Source: GRAIN SA
Source:  Missouri Farm Financial 
Outlook, 2003.

*South Africa portion taken from the 2003 “The Agricultural Sector in South Africa” Food and Agricultural 
Policy Research Institute Presentation (FAPRI) by Pat Westhoff, Julian Binfield, Ferdinand Meyer and PG Struass.

 

                                                 
5 On-site interviews were chosen for the South African data collection in lieu of mail surveys due to low 
expected mail survey response rates as described by University of Pretoria researchers and prior mail 
survey results (13 percent received by Brown et al, 2000). 
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 The South Africa producer sample was drawn from the GrainSA6 membership 

list.  Producers were initially contacted by GrainSA personnel for interview permission 

resulting in a list of 70 producers.  Commercial corn producers were defined as the 

relative South African equivalent minimum sales of US$250,000 as defined by the 

USDA agricultural sales classification system.  Producers from the original list were 

phoned for consent resulting in 52 successful on-site interviews.     

The United States (Missouri) producer sample was drawn from a Missouri grain 

producer organization membership list.  Producers were initially contacted by the authors 

for interview permission and pre-screening resulting in a list of 100 producers.  In the 

U.S., commercial corn producers were defined as producers with USD$250,000 

minimum sales as defined by the USDA agricultural sales classification system.  

Producers from the original list were phoned for consent resulting in 48 successful on-site 

interviews   

Within both country samples, the producers were targeted to capture large and 

medium commercial grain producers with varying levels of debt. Included producers 

should have the majority of household income resulting from crop revenues.  These 

targets were based on firm-level characteristics of size and leverage theoretically 

supposed to impact hedging levels of commercial grain producers.   

 The first author conducted the on-site interviews; an Afrikaans translator provided 

by the University of Pretoria was present for 10 Free State province interviews.  The 

interviews were approximately two hours and consisted of a guided oral discussion of 

corn price risk perceptions and the price risk management decision process in addition to 

                                                 
6 Established in 1999, GrainSA is the national lobby organization for all commercial South African grain 
producers.  This organization has approximately 4,000 dues paying members; this membership is 
approximately 10% of total South African commercial agricultural producers. 
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a paper farm business demographic survey.  The interview guide and demographic survey 

are included in Appendix A.   

Comparative summary statistics of respondent demographic data are presented in 

table 2.  Producer demographics are similar across South Africa and the U.S.  The U.S. 

producers are slightly older with more experience.  Mean farm demographic variables are 

similar across producers.  However, it should be notes that median assets and irrigation 

levels in the South African sample are significantly smaller than those in within the U.S. 

sample.  Mean risk attitudes are also found to be similar across producers, but mean corn 

price lock-in levels vary significantly across countries.
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Producer Demographic Variables Definition Mean Median Std. Dev. Mean Median Std. Dev.
Age Producer age 43.87 45 10.64 49.31818182 51.50 11.10158741
Edu Producer years of formal education 14.92 16 2.21 14.38636364 14.00 1.955503969
Exp Producer years of farm experience since 18 20.79 18.5 9.09 28.54545455 29.50 12.20075206

Farm Demographic Variables
Assets Total farm assets (USD) 2,076,691$ 1,179$ 3,347,063$ 2,332,636$   1,600,000$ 2,145,216$   
TotalMZbu Total maize production (bu) 3785.86 2475 3922.26 2676.47 2540.00 1831.08
TotalMZInc Farm income percentage attributed to maize production 0.57 0.62 0.24 0.42 0.45 0.13
Debt Total farm leverage percentage 0.24 0.2 0.28 0.31 0.25 0.23
Irr Irrigated percentage of maize crop 0.30 0.03 0.42 0.41 0.28 0.42
ProdOFI Total household off-farm income as percentage of total household income 0.11 0 0.21 0.05 0.00 0.12
MZCI Percentage of expected maize yields covered by crop insurance 0.56 0.68 0.43 0.60 0.70 0.27

PrePLI
Producer pre- or at-planting price lock-in percentage of expected maize 
yields 0.41 0.33 0.16 0.16 0.13 0.16

PreHLI Producer pre-harvest price lock-in percentage of expected maize yields 0.58 0.63 0.17 0.39 0.40 0.24

FuturesContractHedge
Producer uses maize futures contracts as part of PRM strategy: 1 if yes, 0 
otherwise 0.12 0 0.32 0.09 0.00 0.29

OptionsUsage Producer uses maize options as part of PRM strategy: 1 if yes, 0 otherwise 0.13 0 0.34 0.16 0.00 0.37

RiskAtt

Producer average risk attitude as measured by 3 decision scenarios with 6 
scaled options for each scenario: choosing 1st option (1) indicates less risky 
attitudes and choosing 6th option (6) indicates riskier attitudes 3.01 3.00 1.02 3.67 3.70 0.79

Dummy and Interaction Variables
SA South Africa dummy variable: 1 if South African producer, 0 otherwise
SAEdu Interaction variable between South African dummy and education

SATotalMzbu
Interaction variable between South African dummy and total maize 
production

SAMZCI
Interaction variable between South African dummy and maize crop 
insurance

U.S. Producers (n=44)
Table 2.  South Africa and United States variable definitions and summary statistics

Price Risk Management (PRM) Variables

South Africa Producers (n=52)
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Research Hypotheses 

Hypothesis one establishes if attitudes and, therefore, price risk management 

behavior differs across supported and non-supported agricultural marketing 

environments.    Do producers without an institutional corn price “safety net” more 

actively manage price risk given a larger potential downside?  Additionally, do producers 

in non-supported environments require more revenue security when making planting 

decisions? Perceived price risk differences are expected to materialize through corn price 

lock-in decisions pre-harvest and pre-planting. 

H1a: Producers managing price risk without a perceived price floor will lock-in a 
larger percentage of expected revenues prior to harvest. 

 
H1b:  Producers in non-supported environments will lock-in a larger percentage of 
expected revenues prior to or at planting.    

 
Testing and Analysis 
  

H1:  South African and U.S. corn producers were asked to describe their corn 

price risk management (PRM) strategies in an average year.  During the PRM 

description, producers were asked to differentiate between percentage of expected yields 

(expected revenues) lock-in at or before planting and harvest.  The following linear 

regression models are used to test for price risk management attitudinal and behavioral 

differences across South Africa and the United States corn producers.  Hypothesis 1a 

focuses on overall pre-harvest expected price lock-in percentages and is tested with 

equation 1a. 

(1a) PreHLI = α + β1SA + β2Exp + β3Edu + β4ProdOFI + β5TotMZInc + β6Irr + 
β7Assets+ β8Debt + β9MzCI + β10RiskAtt + ε 

 
   To test for differences across the country samples, a South African dummy 

variable (SA) is used to account for the impact on lock-in percentage that may be 
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attributed to farming in South Africa only.  Other variables included are proxies for 

variables theoretically suggested to impact producer price risk management; these 

variables control for these effects.  Producer off-farm income and income from corn 

revenues measure diversification, irrigation measures yield risk, assets measure size, debt 

measures the ability to withstand price (revenue) volatility and risk attitude is self-

explanatory7.  Table 3 provides hypothesis 1a linear regressions results.     

Table 3.  Model 1a Linear Regression Results (R-square = 0.542) 
  
 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

Model   B Std. Error Beta t Sig. 
(Constant) 9.245 22.067  .419 .677 
SA 20.050 7.842 .423 2.557 .013 
Exp -.565 .198 -.292 -2.847 .006 
Educ 1.480 1.008 .147 1.469 .147 
ProdOFI -1.203 .408 -.395 -2.953 .005 
TotMZInc .101 .113 .097 .891 .377 
Irr .160 .059 .293 2.710 .009 
Assets -1.62E-009 .000 .000 -.003 .998 
Debt .395 .256 .296 1.543 .128 
MZ CI 5.380 5.479 .099 .982 .330 

1 

RiskAtt 1.562 2.043 .074 .764 .448 
a  Dependent Variable: PreHLI 
 

Variables found to significantly impact pre-harvest lock-in percentages include 

SA dummy variable (+), experience (-), producer off-farm income (-), irrigation levels 

(+).  Each variable is significant at the 0.05 level.  South Africa interactions of each 

explanatory variable were also tested in the model to assess if a different slope exists for 

the same variables in South Africa, but no significance was found within the interactions. 

                                                 
7 The relevance of risk attitude to producer price risk management behavior is argued in the literature 
(CITE).  
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 Hypothesis 1b is tested with a similar linear regression model defined by equation 

1b with pre- or at-plant expected price (revenue) lock-in as the dependent variable.  The 

explanatory variables remain constant with equation 1a. 

 
(1b)  PrePLI = α + β1SA + β2Exp + β3Edu + β4ProdOFI + β5TotMZInc + β6Irr + 

β7Assets+ β8Debt + β9MzCI + β10RiskAtt + ε 
 
  
Table 4.  Model 1b results (R square = 0.501) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

Model   B Std. Error Beta t Sig. 
(Constant) -.113 21.537  -.005 .996 
SA 27.506 7.654 .620 3.594 .001 
Exp -.223 .194 -.123 -1.152 .254 
Educ .420 .984 .045 .427 .671 
ProdOFI -.716 .398 -.251 -1.801 .077 
TotMZInc .241 .111 .247 2.173 .034 
Irr .056 .058 .109 .964 .339 
Assets -1.80E-007 .000 -.028 -.287 .775 
Debt .422 .250 .339 1.693 .096 
MZ CI 8.875 5.347 .175 1.660 .102 

1 

RiskAtt -2.618 1.994 -.133 -1.313 .194 
a  Dependent Variable: PrePLI 
 

Variables found to significantly impact pre- or at-plant lock-in percentages vary 

from the pre-harvest results: SA dummy variable (+), producer off-farm income (-), 

income percentage from corn revenues (+) and debt (+).  Each variable is significant at 

the 0.10 level.  South Africa interactions of each explanatory variable were also tested in 

the model to assess if a different slope exists for the same variables in South Africa, but 

no significance was found within the interactions. 

Hypothesis one identifies the cross-country differences in the producers’ general 

incentives to manage price risk and price risk management behaviors.  Hypothesis two 

seeks to identify differences across institutions in regard to futures and options usage.  It 
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is expected that without government-provided price floors, producers in a non-supported 

environment will be more likely to utilize the equivalent market-based price risk 

management tools such as futures and options.  This expectation implies that education 

will be more important in non-supported environments with regard to tool usage.  Debt is 

generally expected to positively impact futures and options given less tolerance for 

volatile revenues.  In addition to education and debt, farm size (corn bushels) and yield 

risk are expected to impact futures usage.  

Options usage has less theoretically identified impact variables.  However, it is 

expected that producers in a price supported environment will substitute available 

programs for options as a price risk management tool and be less likely to use options.  

Debt and education are expected to positively impact options usage for similar reasons as 

futures usage.  

H2a:  Producing in a non-supported environment significantly impacts corn 

futures usage as a price risk management tool in addition to size and education. 

H2b:  Education in a non-supported environment has larger impacts on futures 

and options usage. 

Testing and Analysis    

H2a:  Producers were asked to state which tools were used to execute their PRM 

strategies, if using.  A binary logistic model is used to test the impacts of model variables 

on the probability of producers choosing to hedge via corn futures contracts as a PRM 

strategy and tool.  The South Africa dummy variable (SA) proxies the impact of 

producing in a non-supported environment.  Producer demographic and farm-level 

variables are included to control for theoretically supposed impacts particularly of 
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education (+), size (TotalMzbu) (+) and lack of yield risk (Irr) (+).  Equation 2a details 

the logistic model used to test hypothesis 2a.  Table 5 provides the binary logistical 

regression results.   

 
(2a) prob (FuturesContractHedge) = f (SA, Exp, Edu, TotalMzbu, Irr, Debt, MZCI, 

SAEdu, SATotalMzbu, SAMZCI ) 

 

Table 5.  Binary logistic regression results: prob (FuturesContractHedge) 
 
  B S.E. Wald df Sig. Exp(B) 

SA -26.904 14.635 3.380 1 .066 .000
Exp -.037 .051 .534 1 .465 .963
Edu -.125 .377 .109 1 .741 .883
TotalMzbu .000 .000 .024 1 .876 1.000
Irr -.002 .015 .023 1 .880 .998
Debt -.060 .052 1.344 1 .246 .941
MZCI .061 2.899 .000 1 .983 1.063
SAEdu 1.223 .736 2.763 1 .096 3.398
SATotalMzbu .000 .000 .497 1 .481 1.000
SAMZCI 6.282 4.291 2.144 1 .143 534.975

Step 
1(a) 

Constant 1.751 7.117 .061 1 .806 5.758
a  Variable(s) entered on step 1: SADummy, Exp, Edu, TotalMzbu, Irrpercent, Debtpercent, MZCIpercent, 
SAEdu, SATotalMzbu, SAMZCI. 
 
 Significant interaction variables are included in the final model of those discrete 

variables that were found significantly initially.  The South Africa dummy variable is 

found significant, but has no economic impact given the Exp (B) 0.000.  The interaction 

variable SAEdu is found to positively impact the probability to use corn futures contracts 

by 3.398 at the 0.10 level.  This is relative to the overall impact of education of 0.963. 

 H2b: Producers interviewed also reports options usage.  The South African 

dummy variable (SA) again measures the impact of the non-supported environment.  

Fewer a priori expectations exists regarding producer and farm-level demographic 

variables with regard to options usage.  However, it is expected that education and debt 
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should positively impact options usage given the complexity and functions of options.  

Equation 2b details the binary logistic model used to test hypothesis 2b.  Table 6 provides 

the results of the logistic regression.   

(2b)  prob (OptionsUsage) = f (SA, Exp, Edu, TotaMzbu, Irr, Debt, MZCI ) 
 
  
Table 6.  Binary logistic regression results: prob (OptionsUsage)   
 
  B S.E. Wald df Sig. Exp(B) 

SADummy .983 1.353 .528 1 .467 2.673
Exp -.016 .036 .208 1 .648 .984
Edu .042 .181 .055 1 .814 1.043
TotalMzbu .000 .000 2.125 1 .145 1.000
Irrpercent .003 .009 .123 1 .726 1.003
Debtpercent .051 .029 3.235 1 .072 1.053
MZCIpercent 1.003 1.059 .896 1 .344 2.725
SADebt .296 1.324 .050 1 .823 1.344

Step 
1(a) 

Constant -4.588 3.755 1.493 1 .222 .010
a  Variable(s) entered on step 1: SADummy, Exp, Edu, TotalMzbu, Irrpercent, Debtpercent, MZCIpercent, 
SADebt. 
 
 Producing in a non-supported environment is not found to significantly impact the 

producer’s probability of using options as a PRM tool.  The only variable found to impact 

the probability of options usage is the producer’s debt level.  The slope of debt impact is 

consistent across countries as the debt interaction variable is not found significant.  

Discussion and Conclusions 

“I was a producer; I am now forced to be a marketer”, a common anecdote heard 

among South African corn producers, is telling regarding the relative importance of 

managing price risk in a non-supported environment when compared to U.S. anecdotes 

such as “I’m a grower, not a marketer… should do more marketing, just never have done 

it.”8   

                                                 
8 When discussing price risk management, producers generally thought of it as part of marketing which is 
not consistent with the academic marketing definition. 
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 The general differences in price risk management across institutions are 

evidenced by hypothesis one.  Producers in a non-supported environment are found to 

consistently lock-in price for a larger percentage of expected corn yields.  Pre-harvest and 

pre- or at- plant corn price lock-in percentages are both significantly, positively impacted 

by being a South African producer when controlling for other demographic variables.  

This difference attributed to producer in a non-supported environment is as expected; we 

would expect producers operating with larger downside price risk would more actively 

secure expected revenues.   

 Interestingly, these results suggest that South African price actually affects 

production decisions; planting and PRM decisions appear to be made simultaneously.  In 

the U.S., it appears that producers plant irregardless of price and manage price risk as the 

seasonal prices evolve.  South African producers also indicated more often their PRM 

strategies remain consistent than those U.S. producer with PRM strategies indicated. 

U.S. farm programs appear to impact the likelihood to lock-in prices primarily 

when corn prices are low relative to the posted county price (PCP).  Many Missouri 

producers indicated the presence of the loan deficiency program (LDP) allowed them “to 

be more bullish and gamble in a low market.”  Little incentive exists to actively market at 

prices $1.80-$2.40 according to Missouri producer discussion.  In addition, the direct 

payment “adds the profit margin” to many producers' income statements.  These 

program-corn price interactions, particularly the LDP, explain why a consistent PRM 

strategy is observed less with those U.S. producers surveyed.  

Hypothesis two focuses on PRM tool choices across institutions.  While futures 

usage is slightly larger in South Africa (SA 12 percent, US 9 percent), options usage is 
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slightly less (SA 13 percent, US 16 percent).  The primary impact variable found to 

impact the probability of using corn futures as PRM tool in the interaction variable 

between South Africa and education.  Education has a larger impact in South Africa that 

the U.S. on choosing corn futures as a PRM; a one year increase in education increases 

the probability of using corn futures 4.28 times.   

From the interviews, it is noted that education has become a higher priority for 

South African farmers post-deregulation.  Due to the financial and political uncertainties 

within South African agriculture and the agricultural marketing abilities needed, many 

producers indicated they would not let their sons [next generation] return to the farm after 

high school equivalent without pursuing some type of higher education level first.  Of 

those beginning U.S. farmers interviewed, all immediately began farming post-high 

school.  These anecdotes support the logistic regression results that education has a larger 

impact on futures usage in South Africa.  It is reasonable that more focus on education 

would lead to more complicated PRM tool usage. 

The probability of using options as part of the PRM strategy is found to be 

impacted primarily by debt.  Producing in South Africa was found to have no significant 

impact on the probability of using options.  Given a lack of a priori expectations 

regarding options usage, the result is reasonable.  Options allow the producer to secure 

the option to sell [buy] at a particular strike price which would be useful for securing 

expected revenues to cover debt.  Options usage is less complicated that a futures hedge 

and does not likely exhibit the education costs of futures hedging. 

Given the holistic nature of this study, it is important to discuss the agricultural 

lending environments behind South African and U.S. PRM behaviors.  As part of the 
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agricultural marketing system, South African agricultural lending practices were found to 

play a larger role in both South African producer lock-in percentages and tool choices 

than expected.  Higher debt (approximately greater than 34 percent leverage) producers 

in South Africa are required to contract (lock-in) pre-planting with the bank enough 

expected corn yield to cover the operating loan.  In some cases, producers are not granted 

operating loans in some years and cannot plant.  This lending practice is directly related 

to the observed level of South African pre- or at-planting price lock-in percentages.9  In 

addition, these higher risk South African producers would be using forward contracts in 

lieu of options to secure minimum expected revenues to cover operating loans.    

U.S. agricultural lending practices are more “hands-off’ and are intertwined with 

U.S. farm program payments.  Parallel Missouri agricultural lenders indicate they “cannot 

tell farmers how to run their business [force contracting or PRM]”, but do encourage 

managing price risk.  Thus, there is no mandatory price lock-in requirement to obtain an 

agricultural operating loan.10  These lenders also indicated that both the Direct Payment 

(DP) and LDP price level are both included in producer annual cash flow projections 

which ultimately prescribes operating loan repayment ability.11   

An additional and interesting interaction between U.S. agricultural lending and 

the farm program involves beginning farmers who are often deemed “high risk” in terms 

of a lacking asset base and debt levels.  U.S. beginning farmers involved in this study 

indicated that farm service agency (FSA) beginning farmers loans are the most important 

aspect of the U.S. farm program for them.  These loans provide operating loans at a 

                                                 
9 Higher risk producers accounted for 34 percent of the South African producers interviewed. 
10 Missouri agricultural lenders involved in this study indicated that above 50 percent debt was considered 
higher risk. 
11 The LDP posted county price is used as the default corn price if the producer is not currently locked-in at 
a higher price through some PRM strategy. 
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significantly reduced interest rate (approximately one-half current market rate).  Parallel 

South African beginning farmers do not have this subsidized operating loan option and 

would be required to lock-in some level of expected yields if deemed high risk.  

 In conclusion, interviewed producers in a non-supported environment lock-in 

prices for larger percentages of expected corn yields than producers in supported 

environments.  It appears that price risk actually affects production decisions in non-

supported environments. 

Producers in supported environments appear to make price risk management 

decisions relative to the artificial (farm program) price floor rather that the full price 

distribution realized by producers in non-supported environments.  Price risk 

management incentives are lacking when corn prices are within range of the price floor.   

With regard to institutional impacts, it is important to note that, in addition to 

farm program impacts, the entire set of agricultural institutions including financial 

markets creates incentives for and against actively managing corn price risk. 

This study prompts further inquiry into both comparative agricultural lending 

practices and the relative costs of corn price risk management tools.  Why is contracted 

lending accepted in South Africa and is not practiced in the United States? To what 

extent do forward contracts differ across agricultural marketing environments in terms of 

crop and contract insurance (force majure)? In terms of PRM tools, are corn option 

premiums priced in the U.S. relative to the LDP price or the full option value? 
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