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ANALYSING FARMERS’ USE OF PRICE HEDGING INSTRUMENTS:  
AN EXPERIMENTAL APPROACH 

Jan-Henning Feil1, Friederike Anastassiadis, Oliver Mußhoff, Philipp Schilling 

Abstract 

This paper analyses the influencing factors of farmers’ use of price hedging instruments 
(PHIs) based upon a discrete choice experiment with German grain farmers. A mixed logit 
model is used to determine whether farmers’ choices of PHIs against cash sales are influenced 
by their price expectation, their risk attitude and their available storage capacities. The results 
show that farmers with a price expectation below the actual price level have a higher 
preference for using PHIs against cash sales in general and that the individual degree of risk 
aversion can have a significant impact on farmers’ choices of a specific PHI. A generally 
lower preference of farmers with available storage capacities for using PHIs as assumed in 
many theoretical contributions in the literature, however, cannot be confirmed. 

Keywords 
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1 Introduction 

European farmers are increasingly exposed to substantial price risks that were formerly ab-
sorbed by politically induced price supports (e.g. EUROPEAN COMMISSION, 2005). Currently, 
farmers need to manage these risks on their own, which emphasises the need for price hedg-
ing instruments (PHIs). In order to design and offer need-based PHIs to farmers, it is im-
portant to analyse what factors influence their hedging decisions (e.g. GARCIA and LEUTHOLD, 
2004). 

During the past two and a half decades, there have been numerous studies analysing farmers’ 
use of PHIs in North America. SHAPIRO and BRORSEN (1988), as well as MUSSER et al. (1996) 
used tobit models to examine the factors that determine whether or not grain farmers from 
Indiana decided to use pre-harvest marketing techniques. These factors included personal and 
farm characteristics such as age, education, risk attitude, debt-to-asset ratio and acreage. 
Goodwin and SCHROEDER (1994) surveyed Kansas farmers to investigate similar factors in-
fluencing the adoption of futures and/or forward contracts by using probit and tobit models. 
SARTWELLE et al. (2000) investigated Kansas, Texas and Iowa grain producers’ use of cash 
sales, forward contracts, futures and options and analysed the influencing characteristics by 
means of tobit and multinominal logit models. Further research conducted by KATCHOVA and 
MIRANDA (2004) examined how farm characteristics affect marketing contract decisions by 
separating these decisions into the adoption decision itself, quantity, frequency and contract 
type. This was done by using the USDA’s Agricultural Resource Management Study data on 
grain farmers and a two-step econometric model. Finally, FRANKEN et al. (2012) extended the 
previous studies by analysing the proportion in which different contract types are used by 
grain producers, instead of looking at just one contract type in isolation. 

The described literature reveals two research gaps: First, the aforementioned studies focus on 
the marketing decisions of North American farmers only. These operate under fundamentally 
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different conditions than, for example, European farmers with regard to farm structures, cli-
mate, agricultural market structures and agricultural policy. For Europe, there are only a few 
studies analysing the use of PHIs. However, these mainly look into optimising the use of 
available tools (e.g. MAHUL, 2003; LOY and PIENIADZ, 2009), but do not investigate the influ-
encing factors on farmers’ hedging decisions. Second, existing contributions to the use of 
PHIs are mainly empirical studies based on past marketing decisions of farmers. Therefore, it 
is challenging to clearly distinguish the influencing factors of these marketing decisions. For 
instance, it is difficult to say in retrospect whether hedging a wheat price by means of a fu-
tures contract prior to the harvest was due more to the farmers’ price expectation, risk attitude 
or completely different, unknown reasons. Experiments can provide a solution for this issue 
as they collect data under controlled conditions. In particular, discrete choice experiments 
(DCEs) allow for the determination of preferences for decision alternatives without explicitly 
asking for them and by including hypothetical action alternatives (e.g. TRAIN, 2009: 152). By 
relating the participants' choice behaviour to the features of the action alternatives and the 
participants' individual characteristics, complex structures of the decision-making process can 
be revealed (e.g. Louviere, 2001). In agriculture, DCEs have typically been used to analyse 
farmers’ technology choices (e.g. BREUSTEDT et al., 2008), farmers’ preferences for agri-
environmental schemes (e.g. ESPINOSA-GODED et al., 2010) or consumer choices for agricul-
tural products (e.g. LUSK et al., 2003). To the authors’ knowledge, DCEs with respect to 
farmers’ use of risk management instruments have not yet been conducted. 

Against the background of these research gaps, the objective of the paper is to analyse the 
influencing factors of farmers’ use of PHIs against conventional cash sales in Europe in an 
experimental setting. The considered PHIs are forward, futures and options contracts, as well 
as managed marketing. While the first three tools are commonly known and used (e.g. 
GOODWIN and SCHROEDER, 1994; SARTWELLE et al., 2000), managed marketing is a relatively 
new approach for European farmers. It can be understood as a complete delivery of marketing 
decisions to a third party. The considered determinants on farmers’ hedging decisions are, 
amongst others, the price expectation compared to the actual price, the risk attitude and stor-
age capacities as a proxy for the risk bearing ability and the already available risk manage-
ment tools of a farm. The data for the analysis was gained through a DCE that was carried out 
by 136 German grain farmers in the year 2012. The grain producers had to choose their pre-
ferred marketing alternative out of the available PHI under differing price constellations. The 
analysis of the DCE was conducted by using a mixed logit model within a maximum likeli-
hood framework. 

This study provides farmers as well as agricultural trading companies, consultants and politi-
cians with important information regarding an improved understanding of marketing practices 
and motives. For example, the results indicate that in general, farmers with a price expectation 
below the actual price level have a higher preference for using PHIs against cash sales. 
Furthermore, the individual degree of risk aversion can have a significant impact on farmers’ 
choice of a specific PHI. Based on this, the study might also lay the foundation for designing 
more efficient need-based PHIs in Europe in the future. 

The rest of the paper is structured as follows: In section 2, the hypotheses that shall be tested 
by means of the DCE are derived from the literature. The design of the questionnaire, which 
includes the DCE, is described in the subsequent section. After the descriptive data is present-
ed in section 4, the theoretical background of the analysis methods is explained in section 5. 
Finally, the results of the DCE are presented and discussed in section 6. The paper ends with 
some conclusive remarks (section 7). 
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2 Hypothesis generation 

The hypotheses derived in this section directly refer to the main factors which potentially 
influence farmers’ preferences for using PHIs. These factors are identified by looking at the 
goals farmers potentially pursue by using PHIs. In general, farmers’ goals are recognised as 
being multi-dimensional (e.g. PATRICK et al., 1983; SUMPSI et al., 1996). For farmers’ 
marketing decisions, there are two goals which have been most comprehensively discussed in 
the literature, namely price enhancement and risk reduction, including their trade off (e.g. 
PECK, 1975; MUSSER et al., 1996).  

An important factor that determines the extent to which a farmer achieves price enhancements 
by using a PHI is his individual price expectation. If, for example, the farmer expects prices to 
fall at the time of the harvest, he/she should have a higher preference to hedge the actual price 
level by using a PHI. This is, amongst others, supported by the analysis of MUSSER et al. 
(1996). Furthermore, EALES et al. (1990) find that the prices for futures and options grain con-
tracts reflect the price expectations of Illinois farmers and grain merchandisers. Consequently, 
farmers with price expectations below the actual price level are expected to be more willing to 
use PHI. From this information, we can hypothesize the following: 

H1 (price expectation): An individual price expectation below the actual price level leads to a 
significantly higher preference for using PHIs. 

With regard to the objective of risk reduction, the influence of a farmers’ degree of risk 
aversion on the use of PHIs to reduce the income risk is emphasised in the literature. PATRICK 
et al. (1980) come to the result that farmers generally see sequential marketing as a risk-
reducing strategy. HOLT and BRANDT (1985) name numerous contributions, which state that it 
can be beneficial for risk averse farmers to hedge, even though hedging leads to lower prices 
on average. The studies of SHAPIRO and BRORSEN (1988) and SARTWELLE et al. (2000) 
confirm that a higher level of risk aversion generally leads to a stronger preference for 
hedging. This leads to the following hypothesis: 

H2  (risk aversion): Farmers with a higher degree of risk aversion generally have a signifi-
cantly higher preference for using PHIs.  

In the literature, the available storage capacities of a farmer are seen as an important means of 
a farmer to manage price risks (e.g. BARRY and FRASER, 1976; BEAL, 1996; SAHA and 
STROUD, 1994) and to potentially achieve higher prices in the future (e.g. PARK, 2006). This 
means that, in addition to PHIs, the availability of storage capacity expands the choice set of a 
farmer by a further option, namely inventory management, to reduce price risks and to en-
hance prices. As a consequence, the storage capacities of a farm can be expected to have a 
negative influence on the usage of PHIs: 

H3 (storage capacities): A smaller storage capacity leads to a significantly higher preference 
for using PHIs. 

In addition to the above factors and following other contributions, sociodemographic factors, 
for example age and eduction, were queried in the DCE and subsequently evaluated (e.g. 
MUSSER et al., 1996; PAULSON et al., 2010). Although hypothesis testings were not performed 
for these additional factors, the respective results are also presented and briefly discussed in 
the results section (cf. section 6). 

3 Experimental design 

The questionnaire is divided into three sections. The first section queries data with regard to 
farm characteristics. In the second section, the respondents have to conduct the DCE. Finally, 
the farmers are asked to answer questions about their risk attitude and their socioeconomic 
background in the third section. 
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In the DCE, farmers are asked to choose their preferred marketing alternative out of five 
alternatives in January for their upcoming milling wheat harvest in August under 
consideration of the actual spot market price level, which is provided to them prior to each 
choice-set. Through this (one) preferred alternative, 75% of the expected milling wheat yield 
shall be sold and delivered by November at the latest. This decision-making situation is the 
result of comprehensive expert discussions with farmers, traders and agricultural consultants, 
and thus, should represent the marketing practice in Germany in the best possible way. The 
farmers are advised to make the decision as if it is their personal decision for their own farm.  

In Figure 1, an example of a respective choice set is presented. The contract types were 
explained to the respondents prior to the decision-making situation itself, including the 
respective requirements and possible outcomes without judgment. 

Figure 1: Example of a choice-set a) 

Imagine that the actual market price for milling wheat is 180 €/mt. 

The following marketing alternatives are offered for a delivery by November 2012. 

Which alternative would you choose? 

Marketing 
alternatives 

Forward 
contract 

(A) 

Managed mar-
keting 

(B) 

Futures con-
tract 
(C) 

Futures options 
contract 

(D) 

Cash contract 
(No price setting)

(E) 

Benefits 
Fixed price 

182 €/t 

Harvest price + 
possible sup-

plement in June 

195 €/t Futures 
price 

190 €/t Futures 
minimum price 

Spot market price 

Basis - - approx. -10 €/t approx. -10 €/t- - 

Requirements 

Delivery 
requirements 

(quantity 
and quality) 

Trust in the 
marketing 

know-how of 
the trading part-

ner 

Know-how in 
futures-trading 

and market 
observation 

Liquidity (about 
30 €/t) 

Min. 2 trading 
partners 

Know-how in 
futures-trading 

and market 
observation 

Min. 2 trading 
partners 

 

Constant market 
observation 

Risk 

No addition-
al profit at 
price in-
crease 

Dependency on 
marketing per-
formance of the 
trading partner 

No additional 
profit at price 

increase 
Basis risk 
(+/- 10 €/t) 

Liquidity risk at 
rising prices 

Basis risk 
(+/- 10 €/t) 

 
Price risk 

Premium and 
costs 

- 
5 €/t fix costs + 

10% of addi-
tional profit 

0.5 €/t 10.5 €/t - 

Which of these marketing alternatives would you choose? 
 (A) (B) (C) (D) (E) 

 

Source: Author's own illustration. 
a) Translated from German into English. 

The available marketing alternatives for selection comprise four PHIs ('Forward contract', 
'Managed marketing', 'Futures contract' and 'Futures-options contract') for hedging the price 
now (in January), as well as the alternative of not hedging the price at all and selling the 
wheat on the spot market right after the harvest ('Cash contract'). As the real names of the 
marketing alternatives are used, the experiment is labelled. The contract types are choosen 
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based on contract types that, for instance, are also analysed by SARTWELLE et al. (2000), as 
well as information gained through discussions with trading experts. To the experts’ 
knowledge, 'Forward contracts' are the primary PHI utilised in Germany and are offered by 
most grain collectors. Using these kinds of contracts, farmers fix the price for a delivery date 
in the future with fixed quantity and quality requirements. 'Managed marketing', understood 
as a complete delivery of marketing decisions to a third party (e.g., a collector), is a wide 
spread marketing alternative in France. However, due to similarities in both markets, it could 
also be a useful alternative for German farmers. It allows farmers to deliver the wheat right 
after the harvest in August and receive the given spot market price at that time in return. A 
professional trader tries to achieve a higher price throughout the year to be able to pay the 
farmer an additional supplement in June of the next year. By selling a 'Futures contract', 
farmers hedge a future price for the underlying product at the commodity exchange. If the 
farmer does not want to physically fulfill the traded quantity, he/she is obligated to buy the 
contract back, before it expires. Through the redemption of the contract, he/she makes a 
hedging profit or loss, which can be added to the received spot market price for the product. If 
the farmer buys a put-option on a futures contract instead, he/she has the right, but not the 
obligation, to sell a futures contract in a given period and therefore eliminates the risk of 
making a hedging loss at the commodity exchange. Alternatively to a PHI, a 'Cash contract', 
where delivery and price fixation occurs on the same day, is offered. If required, the 
respondents can optionally open a pop-up window for each of the above PHIs, in which a 
more detailed explanation is provided. A detailed explanation of the decision-making 
situation and the six choice-sets of the DCEs are illustrated in Appendix 1. 

The five attributes ‘Benefits’, ‘Basis’, ‘Requirements’, ‘Risk’ and ‘Premium and costs’ 
specify the different marketing alternatives. However, in contrast to other DCEs in the 
literature, these attributes do not vary from the different choice-sets. Due to the complex set-
up of the choice situation, varying these attributes could add too much information to the 
decision process, further resulting in potential inconsistencies in the results (cf. DESHAZO and 
FERMO, 2002). In contrast, the choice-sets differ from each other merely in the actual spot 
market price level for milling wheat in January, which they are asked to assume while 
deciding and which is the basis for the revenues that the farmer receives in the end. To 
minimize any distorting effect of the given actual spot market price on the individual expected 
price for August 2012, the variation of the actual spot market price is centered symmetrically 
around the spot market price level in Germany observed at the end of 2011 when the 
experiment was designed, which was between 170 and 180 €/mt. To further reduce the 
influence of fatigue due to a large number of choice-sets, the number of different spot market 
price levels is restricted to six, in fact 120, 140, 160, 180, 200 and 220 €/mt. It should be 
noted, that the bandwidth of variation from 120 to 220 €/mt in the experiment lies within the 
spot market price level development for milling wheat in the two previous years in Germany. 
So no unrealistic price scenarios where provided to the farmers. The resulting six choice-sets, 
as exemplarily shown in Figure 1 for 180 €/mt, are presented in a random order to avoid an 
order effect.  

The attribute 'Benefits' describes the revenues that a farmer is able to fix by using the 
respective PHI. For each PHI apart from managed marketing, these revenues include the same 
surcharge on top of the given spot market price over all choice-sets: the revenue of the 
forward contract includes a surcharge of 2 €/mt, the futures contract of 15 €/mt and the 
futures-option contract of 10 €/mt. These surcharges are the result of extensive discussions 
with trading experts and should represent the marketing practices in Germany as best as 
possible. 'Basis' represents the expected difference between the futures price at the commodity 
exchange and the spot market price for the period from September to December. This 
difference usually consists of costs for transport, finance, storage, etc. The basis amounts to 
approximately 10 €/mt on average according to discussions with trading experts. 
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'Requirements' linked to a marketing alternative, e.g., delivery requirements with regard to 
quantity and quality in the case of a forward contract or liquidity reserves for potential margin 
calls in the case of a futures contract, which amount to approximately 30 €/mt according to 
expert discussions. Furthermore, the fact that commodity exchange related PHIs (i.e., futures 
contracts and futures-options contracts) require at least one additional trading partner aside 
from the primary trading partner, e.g., a broker, is also listed as a requirement (‘Min. 2 trading 
partners’). ‘Risk’ linked to a marketing alternative, e.g., the risk of no additional profits for 
the farmer at a spot market price increase in case of a forward or a futures contract, or the 
basis risk for commodity exchange related PHIs, which amounts to 10 €/mt on average 
according to expert discussions. Finally, ‘Premium and costs’ merely occur for commodity 
exchange related PHIs and refer to brokerage fees, which amount to 0.5 €/mt on average, and 
the option premium, which amounts to 10 €/mt on average for an “at the money” put-option 
according to expert discussions. It should be noted, that the above specifications of the 
attributes for the different marketing alternatives were choosen in such a way that there is no 
dominant alternative for any choice-set (e.g., the return from a 'Futures contract' is always 
higher than the return from a 'Forward contract' due to additional liquidity requirements and 
the basis risk). 

After conducting the DCE, the farmers are asked for information regarding their usual 
marketing behavior and past usage of different contract types. In addition, the farmer's price 
expectation for August 2012 is queried in order to gain further insight into their marketing 
behavior. Following DOHMEN et al. (2011), the farmers risk attitude is measured by the 
'general risk question' using an ordinal scale from 0 to 10, whereby 0 represents 'not at all 
willing to take risk' and 10 'very willing to take risk'. Hence, farmers evaluate their risk 
attitude subjectively. Finally, the respondents are also asked to answer questions pertaining to 
their socioeconomic background, such as age, and farm characteristics, such as farm size. 

4 Descriptive statistics 

The online survey was completed by 136 farmers from all over Germany in February 2012 
and was brought to farmers' notice through online newsletters of two agricultural consulting 
companies. In addition, students from the University were also asked to make farmers aware 
of the experiment. Table 1 reports personal information and farm characteristics of the 
participants. 

Table 1: Descriptive statistics for personal and farm characteristics a) 

Personal characteristics 

Proportion of male farmers in % 95 
Average age in years 41 (14) 
Proportion of farm-managers in %  70 
Proportion of farmers with a university or college degree in % 38 
Average risk attitude as a self-assessment b) 6.4 (1.7) 
Average spot market price expectation for milling wheat for August 2012 in €/mt 183 (21) 

Farm characteristics 

Average farm size in ha 440 (894) 
Average storage capacity in % of the grain harvest 73 (41) 
Proportion of farmers who use storage as a central risk managment tool 75 

Source: Author's own calculations. 
a) The number of farmers, who answered the questions, varied from 115 to 136; standard deviation in 

parenthesis. 
b) Ordinal scale from 0 to 10; 0='not willing to take risk at all'; 10='very willing to take risk' (cf. Dohmen et al., 

2011). The following pairs show the frequency distribution: 00; 11; 21; 35; 414; 516; 626; 
728; 826; 99; 102. 
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The farmers are 95% male, with an average age of 41 and a standard deviation of 14. 70% of 
them are farm-managers and 38% hold a college or university degree. On average, they are 
slightly risk-seeking (µ=6.4; σ=1.7; ordinal scale from 0='not willing to take risk' to 10='very 
willing to take risk'). Their expected average spot market price for milling wheat for August 
2012 is on average 183 €/mt (σ=21 €/mt). The average farm size is 440 hectares (σ=894 ha). 
On average, 73% of the grain harvest can be stored and 75% of the participating farms use 
storage as their primary method of reducing price risks. 

The volume of actual PHI usage of the participating farmers over the past five years is 
structured as follows: 36% forward contracts, 35% cash contracts, 6% managed marketing, 
5% futures contracts, 2% futures-options contracts and 15% others. The share of others can be 
interpreted mainly as grain usage for on-farm animal feeding, as well as special contract types 
offered by local collectors (e.g. premium contracts). Hence, forward and cash contracts are the 
dominant marketing alternatives. In the DCE, the 'Forward contract' was chosen in 32%, 
'Managed marketing' in 9%, 'Futures contracts' in 12%, 'Futures-options contracts' in 10% and 
the 'Cash contract' in 36% of all cases. 

On the basis of the descriptive statistics, it becomes clear that the sample is not representative 
for the population of all German farmers. However, the study aims to recruit farmers who are 
diverse regarding their farm structure, instead of generating a representative sample, which is 
indicated by the large standard deviation of the variable 'Farm size'. 

5 Analysis method of the discrete choice experiment 

In the DCE, the farmer q chooses one out of I marketing alternatives. Under the assumption 
that all relevant marketing alternatives are offered, his/her relative utility U of marketing 
alternative i in the t-th occasion is represented by the following equation (for further insight 
see HENSHER and GREENE, 2003): 

௜௤௧ࢁ  ൌ ௜௧ࢉ′௤࡯ࡿ࡭ ൅ ௜௤௧ࢿ  (1)

 ௜௧ denotes the alternative-specific constant, where the dummy-coded variable cit takesࢉ′௤࡯ࡿ࡭
on the value one for marketing alternative i and otherwise the value zero. Instead of attributes 
that are not available due to the set-up of the DCE (cf. section 3), the alternative-specific 
constants represent the average effect on utility for a given marketing alternative i in the t-th 
occasion (TRAIN, 2009: 20). εiqt is a non-observable error term that is assumed to be an 
independent and identically distributed (i.i.d.) extreme value type 1. In this framework, a 
farmer who aims to maximize his/her utility chooses marketing alternative i instead of j, if 
and only if ௜ܷ ൐ ௝ܷ		∀	݆	߳	ܫ, ݅ ് ݆. 

Assuming that one would observe ࡯ࡿ࡭௤ and εiqt, the choice probability would be standard 
logit and therefore conditional on ࡯ࡿ࡭௤ (GREENE and HENSHER, 2003): 

 
௤࡯ࡿ࡭௜௤൫ܮ ൯ ൌ ෑ

೔೟ࢉ´೜࡯ࡿ࡭݁

∑ ೕ೟௝௧ࢉ´೜࡯ࡿ࡭݁

 (2)

Yet, the farmers’ individual preferences are unknown. Therefore, ࡯ࡿ࡭௤ and εiqt are treated as 
random variables and normal distributions are assumed. If the standard deviations of ࡯ࡿ࡭௤ 
are highly significant, their specification as random variables can be confirmed (HENSHER and 
GREENE, 2003: 145). In order to test the hypotheses (cf. section 2), individual-specific 
variables ࢙௤ are also added into the model. BOXALL and ADAMOWICZ (2002) pointed out, that 
these variables are important to explain the heterogeneity in preferences. The estimated 
parameters matrix Δ of the individual-specific variables ࢙௤ expresses how the preference of 
chosing a certain marketing alternative changes due to the influence of individual 
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characteristics in comparison to the reference farmer2 while all other effects remain constant. 
In line with GREENE and HENSHER (2003), the following definition of ࡯ࡿ࡭௤ is assumed: 

௤࡯ࡿ࡭  ൌ ࡯ࡿ࡭ ൅ ௤࢙∆ ൅ ௤ (3)࢜ࢣ

where ࡯ࡿ࡭ is the fixed mean of the distribution and ࢜௤ is the underlying random effect with 
variances on the diagonals of Γ. The fixed underlying parameters of the distribution are 
summarized by ࡹ ൌ ሺ࡯ࡿ࡭; ઢ;  .ሻࢣ
As previously mentioned, it is not possible to condition on ࡯ࡿ࡭௤. Thus, the unconditional 
choice probability has to be calculated as the integral of the conditional probability over all 
values of ࡯ࡿ࡭௤ weighted by its density ݂ (HENSHER and GREENE, 2003). This model is also 
called the mixed logit model: 

 
௜ܲ௤ሺܯሻ ൌ න ௤࡯ࡿ࡭௜௤ሺܮ ሻ

	

೜࡯ࡿ࡭

݂൫࡯ࡿ࡭௤|ࡹ൯݀࡯ࡿ࡭௤ (4)

The estimation procedure is done using maximum-likelihood estimation (cf. e.g. MCFADDEN, 
1986). Since the integral of ܮ௜௤ሺ࡯ࡿ࡭௤ሻ over all possible ࡯ࡿ࡭௤ does not have a closed form, it 
has to be approximated through simulation. To do so, R simulation runs are conducted, in 
which R realizations of the moments of the choosen distributions ࡹோ out of the density 
function ݂൫࡯ࡿ࡭௤|ࡹ൯ are raised and the associated utility parameters ࡯ࡿ࡭௤ோ	 are calculated. 
The necessary quasi random numbers are determined with halton sequences3. For every 
௜௤ܮ , the conditional logit probability	௤ோ࡯ࡿ࡭

ோ 	 is calculated. The simulated mixed logit 
probability ௜ܲ௤ is calculated as the average of all calculated conditional logit probabilities ܮ௜௤

ோ . 

6 Results discussion 

For illustration purposes, the explanatory variables are listed and explained in Table 2. It is 
also depicted to which of the three hypotheses (cf. section 2) each variable refers to. 

Table 2. List of variables 

Variable name Description Test on 

ASCi Alternative specific constant for a sepcific marketing altenative i   

Age Age in years is centered around the mean (41) of the sample   

Education 
Decision makers with a university or college degree (dummy-
coded: 1=having a university or college degree; 0=not having a 
university or college degree) 

 

Price expectation 
Difference between the price level of the choice-set and the 
individual expected spot market price for milling wheat in August 
2012 a) 

H1 

Risk attitude Risk attitude b) is centered around the mean (6.4) of the sample H2 

Storage Storage capacity in percent of the grain harvest H3 

Source: Author's own illustration. 
a) Presented price levels in €/mt: 120, 140, 160, 180, 200, 220; average expected spot market price 183 €/mt. 
b) Ordinal scale from 0 to 10; 0='not willing to take risk at all'; 10='very willing to take risk' (cf. Dohmen et al., 

2011). 

                                                 
2 The reference farmer defines the zero-point of all individual-specific variables. Therefore, he/she is 41 years 

old, has no university degree and is slightly risk-seeking. The difference between the current price and the ref-
erence farmer's price expectation for the future is zero. Moreover, his/her farm has no capacity to store the 
grain harvest (cf. Table 1). 

3 Halton sequences are numerical sequences which are generated in the way that they equally fill the integration 
volume with points that are not correlated with each other as in regular grids (for further inside cf. BHAT, 
2001). 
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In the following, the results of the mixed logit model are presented in Table 3. All statements 
are understood as being in comparison to the base alternative 'Cash contract'. In the mixed 
logit model, the utility parameters of the ASCs are not significant for the PHIs except for the 
Forward contract'. 

Table 3: Results of the mixed logit model a) 

Variable 
Forward 
contract 

Managed 
marketing 

Futures 
contract 

Futures-
options 
contract 

ASC b) 1.806* 
(2.39)

-1.278 
(-1.31)

-0.344 
(-0.43) 

-0.881 
(-0.84)

Standard deviation ASC 3.101*** 
(6.74)

2.474*** 
(5.33)

2.315*** 
(4.88) 

2.865*** 
(4.97)

Sequence of choice sets c) -0.260** 
(-2.69)

-0.154 
(-1.30)

-0.072 
(-0.75) 

-0.005 
(-0.04)

Age d) -0.017 
(-0.64)

0.018 
(0.66)

-0.038+ 
(-1.69) 

-0.052+ 
(-1.69)

Education e) 0.929 
(1.32)

-0.386 
(-0.43)

0.549 
(0.82) 

-1.771* 
(-2.31)

Price expectation f) 0.090*** 
(-10.59)

0.027*** 
(-3.99)

0.033*** 
(-5.95) 

0.031*** 
(-4.89)

Risk attitude g) 1.442** 
(-2.66)

2.259** 
(-3.40)

-0.392 
(-0.73) 

-0.322 
(-0.43)

Storage h) -0.192* 
(-2.24)

-0.079 
(-0.78)

-0.187* 
(-2.25) 

-0.088 
(-0.86)

Choosen in % of all decisions 32 9 12 10
Participants / Observations 
Simulated Log Likelihood 
AIC / BIC 

136 / 816 
-647.39 

1358.78 / 1554.03 

Source: Author's own calculation using the command 'mixlogit' (Hole, 2007) in Stata 12 (cf., Appendix 2). 
a) + p<0.1; * p<0.05; ** p<0.01; *** p<0.001; z-values in brackets; 500 Halton Draws; in the model we bear in 
mind that each farmer answer six choice sets. 
b) ASC-forward: 1='Forward contract', 0=other; ASC-managed: 1='Managed marketing', 0=other; ASC-futures: 
1='Futures contract', 0=other; ASC-option: 1='Futures-options contract', 0=other. Reference: 'Cash contract'. 
c) Reference: 0=the sequence of choice sets is not taken into account; the variable's range is from 1=the first 
choice set to 6=the sixth choice set, that the farmer has answered in the experiment. 
d) Reference: 41 year old farmer (mean of the sample). 
e) Binary coded; reference: 0=no university degree. 
f) Reference: no difference between the spot market price in the choice set and the farmer's spot market price 
expectation for the future. 
g) 1=risk averse; 0=risk neutral; -1=risk loving. Reference: risk neutral farmer (selfassessed risk attitude). 
h) Reference: farmer has no has no capacity to store the grain harvest. 

The reference farmer, therefore, is indifferent between chosing the 'Managed Marketing' al-
ternative, a 'Futures contract', a 'Futures-options contract' or a 'Cash contract'. The utility pa-
rameter of the alternative 'Forward contract', by contrast, is significantly positive. Thus, the 
reference farmer prefers the 'Forward contract' over the 'Cash contract'.4 In this context, it 
should be noted that the farmers, who participated in the DCE, have a relatively large average 
storage capacity of 73% of their annual grain harvest (cf. Table 1). This could be an indicator 
of a relatively high risk-bearing ability of the participants against price risks and thus, 

                                                 
4 We also estimate a model which account for liquidity aspects as a possible explanation for marketing preferences in the 
DCE. The model results reveal that liquidity aspects do not drive the marketing decisions made by the participating farmers. 
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amongst others, a reason for not showing a general preference for 'Futures contracts', 'Futures-
options contracts' or 'Managed Marketing' against 'Cash contracts'. 

Using Wilcoxon signed-rank tests we compare the time farmers need for each one of the six 
decisions points. The results reveal that the time needed increases significantly with the pro-
gressive experiment. If response time would be an indicator for the amount of cognitive ca-
pacity the farmer devoted to the choice decision, he/she would consequently be better pre-
pared to make the decision. As a result, this would lead to less stochastic choice decisions (DE 

PALMA et al., 1994). Whether or not, this result suggests that the sequence of choice-sets 
could have an influence on farmers' decisions and, therefore, should be considered in the 
model. However, the results of the mixed logit model reveal that farmers' general preference 
for the 'Forward contract' compared to the 'Cash contract' turn out to be weaker while the ex-
periment is progressing. For all other marketing alternatives, the choice-set sequence has no 
significant effect on the utility. 

Looking at the individual-specific variables, 'Age' is significantly negative for the alternatives 
'Futures contract' and 'Futures-options contract'. This means that a farmer who is older than 
the reference farmer ceteris paribus prefers a 'Cash contract' over a 'Futures contract', whereas 
a farmer who is younger than the reference farmer ceteris paribus prefers the 'Futures contract' 
over the 'Cash contract'. The same holds for the 'Futures-options-contract'. This reflects the 
results of MUSSER et al. (1996) who argue that older farmers do not use futures and options 
because they do not recover the associated learning and adjustment costs in their short time 
until retirement. For the alternatives 'Forward contract' and 'Managed Marketing', the variable 
'Age' has no effect on the utility. 

Furthermore, the variable ‘Education’ has a negative effect on the utility of the alternative 
'Futures-options contract'. This means that a farmer with a university degree would ceteris 
paribus prefer a 'Cash contract' over a 'Futures-options contract', whereas a farmer without a 
university degree would be indifferent to both alternatives. This partly confirms Shapiro and 
Brorsen (1988), who find significantly negative effects of the personal characteristic educa-
tion on farmers’ usage of futures markets in general. However, this negative effect cannot be 
confirmed for the alternative 'Futures-contract'. Likewise, 'Education' has no effect on the 
utility of all other alternatives. 

Hereafter, the generated hypotheses from section 2 are tested. 

Test on H1 (price expectation) 

The utility parameters of the individual specific variable 'Price expectation' are significantly 
positive for all PHI alternatives. Taking into account that the reference farmer, first, expects 
no changes in the wheat price, second, evaluates the alternative 'Forward contract' as 
significantly positive compared to the 'Cash contract' and third, is indifferent to the other 
alternatives, one can conclude: If a farmer’s individual price expectation is below the actual 
spot market price level in the choice-set, he/she has ceteris paribus a preference for using 
PHIs instead of a 'Cash contract'. If, however, his/her individual price expectation is above the 
actual spot market price level of the choice-set, he/she would prefer a 'Cash contract' over 
using a PHI in the form of 'Managed marketing', a 'Futures contract' and/or a 'Futures-options 
contract', whereas the general preference for the 'Forward contract' diminishes. A Wald test 
confirms that the utility parameters of the variable 'Price expectation' are not significantly 
different for the 'Managed marketing' alternative, the 'Futures contract' and the 'Futures-
options contract' at a 5% level. The influence of the variable 'Price expectation' on the utility 
of the 'Forward contract' is significantly stronger than for the other PHIs. In light of these 
results, hypothesis 1 is accepted. 

Test on H2 (risk attitude) 

The utility parameters of the variable 'Risk attitude' are significantly positive for the alterna-
tives 'Forward contract' and 'Managed marketing'. Furthermore, a Wald test confirms that both 



307 

parameters are not significantly different. Considering that the reference farmer is risk neutral, 
this indicates the following: First, farmers who are risk averse (risk loving) would prefer a 
'Forward contract' over a 'Cash contract' more (less) pointedly than the risk neutral farmer. 
This follows from the aforementioned fact that a risk neutral farmer generally prefers the 
'Forward contract' over the 'Cash contract'. Second, farmers who are risk averse would prefer 
the 'Managed marketing' alternative over the 'Cash contract', whereas a risk loving farmer 
would prefer the 'Cash contract' over the 'Managed marketing' alternative. However, the vari-
able 'Risk attitude' has no influence on the farmers' preference for the remaining PHIs 'Futures 
contract' and 'Futures-options contract'. 

Due to the results revealing no general direction in the general relationship between the 
farmer’s preference for PHIs and his/her risk attitude, hypothesis 2 has to be partly rejected. 
However, we can conclude from the results that the risk attitude has a significant impact on 
farmers’ preferences for a specific PHI. 

Test on H3 (storage) 

The utility parameters of the variable 'Storage' are significantly negative for the alternatives 
'Forward contract' and 'Futures contract'. A Wald test confirms that these utility parameters 
are not significantly different. Compared to the reference farmer who has no storage capacity, 
this means: The more of the harvest the farmer is able to store, the higher is ceteris paribus 
his/her preference for a 'Cash contract' compared to a 'Forward contract' or a 'Futures 
contract'. Hence, the storage capacity as an additional risk management tool decreases 
farmers’ preference for using these two PHIs. However, according to the results, the storage 
capacity has no significant influence on farmers’ preference for the remaining two PHIs 
'Managed marketing' and 'Futures-options contract'. Therefore, farmers with (higher) storage 
capacitites show no general preference for using PHIs and hypothesis 3 has to be partly 
rejected. 

7 Concluding remarks 

Need-based PHIs have become increasingly important for European farmers in order to 
manage the increasing price risks on agricultural markets. Existing contributions on farmers’ 
use of PHIs, however, mainly focus on North America only and do not consider the special 
conditions of agricultural production in Europe. Furthermore, these are mostly empirical 
studies, which makes it difficult to clearly distinguish the factors which influenced past 
marketing decisions. Additional experiments can represent a solution to this issue. Hence, the 
objective of this paper was to examine the influencing factors on European farmers’ use of 
PHIs against conventional cash sales in an experimental setting. For this, a DCE was per-
formed in which German grain farmers had to choose their preferred PHI under different price 
constellations. The gained data was subsequently analysed by means of a mixed logit model 
within a maximum likelihood framework. 

The results of the DCE reveal interesting insights into the drivers of farmers’ marketing 
decisions. Accordingly, it can be shown that farmers with a negative price expectation have a 
higher preference for using PHIs against cash sales in general, which is in-line with existing 
empirical studies. With regard to the risk attitude, the individual degree of risk aversion can 
have a significant impact on farmers’ choices of specific PHIs. However, a general 
relationship with the preference for using PHIs cannot be observed. Here, the study 
contradicts most existing contributions which state that a higher degree of risk aversion 
generally leads to a stronger preference for hedging. Finally, the findings indicate that farmers 
with available grain storage capacities are less likely to hedge prices just with two out of the 
four investigated alternative instruments. A lower preference of using PHIs in general, as 
assumed in many theoretical contributions in the literature, however, cannot be confirmed.  
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The findings of this study are of practical importance for farmers as well as agricultural 
trading companies, politicians and consultants. On the basis of the results, farmers are able to 
market their grain more objectively and profitably due to an improved understanding of their 
marketing practices and motives. Consequently, this could generally increase farmers’ use of 
PHI, especially in Europe. Moreover, agricultural trading companies receive useful 
information for the design of more effective customer-specific PHIs, instead of just offering 
standarised products. Finally, agricultural trading companies, consultants and politicians can 
include the results into the development of grain marketing educational programs. 

Nevertheless, the results of the present study should be interpreted with care due to some 
limitations of the data gained in the DCE. In particular, the results are based on hypothetical 
decisions. The question of whether the decision-making behavior of real decision situations is 
different from those in hypothetical decision situations has been examined several times. The 
results of various studies provide abundant evidence that there is no discrepancy between real 
and hypothetical decision-making behavior (e.g. IRWIN et al., 1992; KUEHBERGER et al., 
2002). Hence, hypothetical decision-making behavior can be considered as a "reasonable, 
qualitatively correct picture of real choices" (KUEHBERGER et al., 2002: 1164). Nevertheless, 
this should be confirmed by further studies within the agricultural context. Furthermore, the 
transferability of the findings, for example to other agricultural commodities or other 
countries, should be tested in additional DCEs. For comparison purposes, it could also be of 
interest to perform the experiment again in the same setting at a later point in time. 

References 

BARRY, P. J. and FRASER, D. R. (1976): Risk management in primary agricultural production: meth-
ods, distribution, rewards, and structural implications. American Journal of Agricultural Eco-
nomics 58: 286-295. 

BHAT, C. R. (2001): Quasi-random maximum simulated likelihood estimation of the mixed multino-
mial logit model. Transportation Research Part B: Methodological 35: 677-693. 

BEAL, D. J. (1996): Emerging issues in risk management in farm firms. Review of Marketing and 
Agricultural Economics 64: 336-347. 

BOXALL, P. C. and ADAMOWICZ, W. L. (2002): Understanding heterogeneous preferences in random 
utility models: a latent class approach. Environmental and Resource Economics 23: 421-446. 

BREUSTEDT, G., MÜLLER‐SCHEEßEL, J. and LATACZ‐LOHMANN, U. (2008): Forecasting the adoption 
of GM oilseed rape: evidence from a discrete choice experiment in Germany. Journal of Agri-
cultural Economics 59: 237-256. 

DE PALMA, A., MYERS, J.G. and PAPAGEORGIOU, Y. (1994): Rational Choice under Imperfect Ability 
to Choose. American Economic Review 84: 419-440. 

DESHAZO, J. R. and FERMO, G. (2002): Designing choice cets for ctated preference methods: the 
effects of complexity on choice consistency. Journal of Environmental Economics and 
Management 44: 123-143. 

DOHMEN, T., FALK, A., HUFFMAN, D., SUNDE, U., SCHUPP, J. and WAGNER, G. G. (2011): Individual 
risk attitudes: measurement, determinants, and behavioral consequences. Journal of the 
European Economic Association 3: 522-550. 

EALES, J. S., ENGEL, B. K., HAUSER, R. J. and THOMPSON, S. R. (1990): Grain price expectations of 
Illinois farmers and grain merchandisers. American Journal of Agricultural Economics 72: 701-
708. 

ESPINOSA‐GODED, M., BARREIRO‐HURLÉ, J. and RUTO, E. (2010): What do farmers want from agri‐
environmental scheme design? A choice experiment approach. Journal of Agricultural Econom-
ics 61: 259-273 

EUROPEAN COMMISSION (2005): Communication from the commission to the council on risk and 
crisis management in agriculture. COM (2005) 74, Brussels. 



309 

FRANKEN, J. R. V., PENNINGS, J. M. E., and GARCIA, P. (2012): Crop production contracts and mar-
keting strategies: what drives their use? Agribusiness 28: 324-340. 

GARCIA, P. and LEUTHOLD, R. M. (2004): A selected review of agricultural commodity futures and 
options markets. European Review of Agricultural Economics 31: 235-272. 

GOODWIN, B. K. and SCHROEDER, T. C. (1994): Human capital, producer education programs, and the 
adoption of forward-pricing methods. American Journal of Agricultural Economics 76: 936-
947. 

GREENE, W. H. and HENSHER, D. A. (2003): A latent class model for discrete choice analysis: con-
trasts with mixed logit. Transportation Research Part B 37: 681-698. 

HENSHER, D. A. and GREENE, W. H. (2003): The mixed logit model: the state of practice. 
Transportation 30: 133-176. 

HOLE, A. R. (2007): Estimating mixed logit models using maximum simulated likelihood. The Stata 
Journal 7: 388-401. 

HOLT, M. T. and BRANDT, J. A. (1985): Combining price forecasting with hedging of hogs: an 
evaluation using alternative measures of risk. The Journal of Futures Markets 5: 297-309. 

IRWIN, J. R., MCCLELLAND, G. H. and SCHULZE, W. D. (1992): Hypothetical and real consequences 
in experimental auctions for insurance against low probability risks. Journal of Behavioral Deci-
sion Making 5: 107-116. 

KATCHOVA, A. L. and MIRANDA, M. J. (2004): Characteristics affecting marketing contract decisions. 
American Journal of Agricultural Economics 86: 88-102. 

KUEHBERGER, A., SCHULTE-MECKLENBECK, M. and PERNER, J. (2002): Framing decisions: hypothet-
ical and real. Organizational Behavior and Human Decision Processes 89: 1162-1175. 

LOUVIERE, J. D., HENSHER, D. A. and SWAIT, J. D. (2010): Stated choice methods - analysis and 
applications. Cambridge: University Press. 

LOY, J. P. and PIENIADZ, A. (2009): Optimal grain marketing revisited: a German and Polish 
perspective. Outlook on Agriculture 38: 47-54. 

LUSK, J. L., ROOSEN, J. and FOX, J. A. (2003): Demand for beef from cattle administered growth 
hormones or fed genetically modified corn: a comparison of consumers in France, Germany, the 
United Kingdom, and the United States. American Journal of Agricultural Economics 85: 16-
29. 

MAHUL, O. (2003): Hedging price risk in the presence of crop yield and revenue unsurance. European 
Review of Agricultural Economics 30: 217-239. 

MCFADDEN, D. (1986): The choice theory approach to market research. Marketing Science 5: 275-
297. 

MUSSER, W. N., PATRICK, G. F. and ECKMAN, D. T. (1996): Risk and grain marketing behavior of 
large-scale farmers. Review of Agricultural Economics 18: 65-77. 

PARK, A (2006): Risk and household grain management in developing countries. The Economic Jour-
nal 116: 1088-1115. 

PATRICK, G. F., BLAKE, B. F. and WHITACKER, S. H. (1980): Farmers’ goals and risk aversion: some 
preliminary analyses. Risk Analysis in Agriculture: Research and Educational Developments. 
Department of Agricultural Economics AE-4492, University of Illinois. 

PATRICK, G. F., BLAKE, B. F. and WHITACKER, S. H. (1983): Farmers’ goals: uni- or multi-
dimensional? American Journal of Agricultural Economics 65: 315-320. 

PAULSON, N. D., KATCHOVA, A. L. and LENCE, S. H. (2010): An empirical analysis of the determi-
nants of marketing contract structures for corn and soybeans. Journal of Agricultural & Food 
Industrial Organization 8: 1-23. 

PECK, A. E. (1975): Hedging and income stability: concepts, implications and an example. American 
Journal of Agricultural Economics 57: 410-419. 

SAHA, A. and STROUD, J. (1994): A household model of on-farm storage under price risk. American 
Journal of Agricultural Economics 76: 522-534. 



310 

SARTWELLE, J., O'BRIEN, D., TIERNEY, W. J. and EGGERS, T. (2000): The effect of personal and farm 
characteristics upon grain marketing practices. Journal of Agricultural and Applied Economics 
32: 95-111. 

SHAPIRO, B. I. and BRORSEN, W. B. (1988): Factors affecting farmers' hedging decisions. Applied 
Economic Perspectives and Policy 10: 145-153. 

STONE, R., WARNER, C. and WHITACRE, R. (2011): Grain marketing tools: a survey of Illinois grain 
elevators. NCCC-134 Conference on Applied Commodity Price Analysis, Forecasting and 
Market Risk Management. St. Louis, Missouri. 

SUMPSI, J. M., AMADOR, F. and ROMERO, C. (1997): On farmers' objectives: a multi-criteria ap-
proach. European Journal of Operational Research 96: 64-71. 

TRAIN, K. (2009): Discrete choice methods with simulation. Cambridge: University Press. 

VERBEEK, M. (2008): A guide to modern econometrics (3 ed.). Rotterdam: John Wiley & Sons, Ltd. 

 

 

 


	22D
	22PDF

