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Adoption of Milk and Feed Forward Pricing

Methods by Dairy Farmers

Christopher A. Wolf and Nicole J. Olynk Widmar

Increasing volatility in milk and feed prices has led to higher levels of market and financial
risk for dairy farmers. We examine dairy farmer use of forward pricing methods for milk sales
and feed purchases. Operators with larger herds, higher levels of education, and those farm
businesses that were not organized as sole proprietorships were more likely to have used
forward pricing. We also examine reasons dairy farm operators had not used these tools to
date and find that the most common reason was lack of knowledge. These findings may be
used to target educational seminars and outreach to dairy farm managers.
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Dairy farmers have received increasingly vola-

tile cash milk prices and paid higher and more

volatile cash feed prices in recent years. Much

attention has been given to the increasing mar-

keting and financial risks associated with this

volatility. One measure of the variation of milk

and feed prices at the farm level is income over

feed cost, a commonly used proxy for dairy farm

profitability (Wolf, 2010). The margin between

milk price and feed cost is the amount available

to pay for all other expenses, including labor

and returns to management, capital, and un-

paid labor. Figure 1 displays income over feed

cost calculated as the U.S. all milk price less

a weighted cost for corn and soybeans that the

U.S. Department of Agriculture has used for

many years to calculate the milk-to-feed price

ratio.1 For the United States, from 1990 through

2012, this monthly income over feed cost mea-

sure averaged $11 per hundred weight (data

from USDA-NASS, 2013a). The relative varia-

tion in the series has increased over time. From

1990 through 1999, the monthly coefficient of

variation—the standard deviation divided by the

mean as a measure of percent variation—of this

margin was 13.6%. From 2000 through 2012,

the coefficient of variation increased to 20.4%.
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1 Standard nomenclature is ‘‘income’’ over feed
cost by which is meant gross income or what would
often merely be called revenue. There are many
different ways to define income over feed cost that
use alternative milk prices (i.e., all milk, Class III or
mailbox price) and feed price combinations (e.g.,
National Agricultural Statistics Service prices received
or CME prices). The U.S. Department of Agriculture
calculates the cost of 100 pounds of feed as composed
of 51 pounds of corn, eight pounds of soybeans, and 41
pounds of hay. For this calculation of the margin, we
leave hay out of the feed calculation. Therefore, the
margin displayed here does not include all feed costs
and will be larger than margins that do. Nonetheless,
our margin is correlated with those other margins and
captures the relevant variation.
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This variation in margin occurred because vari-

ation increased in both the milk and feed prices.

With respect to milk prices, one factor was that

the Dairy Price Support Program had a farm

milk price support that did not interfere with

market prices in recent years (Chouinard et al.,

2010). Feed crop price level and variation has

increased for various reasons including weather

events and energy costs. In 2009, a prolonged

period of low—or negative—margins resulted

in substantial financial losses on most dairy

farms.2

There are many reasons that dairy farmers

might use forward contracting tools, including

attempting to increase profit and for tax man-

agement purposes, in the case of feed pur-

chases.3 However, given the recent increase in

feed price levels and volatility in both milk and

feed prices, it is likely that risk management

has been an increasingly important motivation.

Forward pricing tools U.S. dairy farmers might

find useful include milk and feed cash forward

contracts as well as futures and options con-

tracts. With respect to output price risk, Class III

milk price futures contracts and options for

each calendar month are available 24 months

into the future. Class III price is the Federal

Milk Marketing Order-defined minimum farm

price of milk used for cheese (and whey) and is

the primary driver of farm milk prices in the

United States. Class III is the primary driver of

farm prices because cheese is the single largest

class use of milk and because Class I (fluid) and

Class II (soft manufactured product) minimum

prices are established by formulas that use the

Class III price.4 Class III futures and options

traded on the Chicago Mercantile Exchange

(CME) are 200,000 pound monthly contracts

that cash settle when the Class III price is an-

nounced for each month. The open interest and

volume in Class III contracts has increased

dramatically in the past decade reflecting the

desire of both sellers (e.g., farmers and co-

operatives) and buyers (e.g., cheese processors)

of milk to mitigate milk price risk. Farmers are

paid a mailbox milk price that includes the

average milk marketing order blend price (where

applicable) as well as farm-specific premiums

(Maynard, Wolf, and Gearhardt, 2005). When

farmers use Class III milk futures or options

contracts to manage risk, basis risk (mailbox

less Class III price) remains.

Cash forward contracts can overcome some

of the problems farmers may have with hedging

milk including lumpiness, margin calls, and

basis risk. For example, many dairy coopera-

tives offer forward contracts that reflect either

agreements with processors or retailers or are

offset by futures and options contracts. The

forward contracts through dairy cooperatives

are often offered in smaller increments than

the CME futures contracts—25,000 pounds is

a common unit used for milk. Milk marketing

cooperatives often have programs that handle

margin calls for members using these pro-

grams. They also sometimes offer tools that

resemble put options and more exotic tools.

Feed is the single largest cost of producing

milk and, like in the case of the milk price,

dairy farmers have the ability to mitigate at

least a portion of energy and protein feed price

risk by using, for example, corn and soybean

meal contracts at the Chicago Board of Trade

that shift at least a portion of feed price risk

to others. Corn, in 5000-bushel contracts, is

2 These losses directly contributed to the creation
of the Margin Protection Program in the 2014 Farm
Bill. The Margin Protection Program is a policy
intended to protect milk income over feed margins.
This program might be a disincentive for private risk
management activities by dairy farmers.

3 The use of cash accounting allows farms to pre-
pay expenses—including feed—to lower taxable in-
come for a given year. Prepaying feed in high profit
years can assist in maximizing expected after tax
income. We cannot separate the extent to which in-
come smoothing was the motivation to use feed for-
ward contracting as opposed to risk management.
However, it seems likely that farmers using forward
pricing feed contracts as tax management tools might
use them for risk management purposes as well.

4 Class IV (butter and nonfat dry milk) minimum
price can also be used to set Class I (fluid) minimum
milk prices. Class IV futures and options are also
traded at the CME. However, Class III markets are
much larger and more liquid. For example, at the time
of this writing, the open interest in Class III futures and
options was approximately eight times as large as the
open interest in Class IV futures and options. Still the
futures and options market for both contracts remains
thin as a percentage of total milk produced.
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traded for five calendar months each year,

whereas soybean meal, in 100 short ton contracts,

is traded for eight months each year. Both corn

and soybean meal futures and options contracts

are traded for up to four years into the future. The

existence of these futures and options contracts

facilitates forward contracts by local feed pro-

viders and cooperatives. The ability to for-

ward contract feed and milk price risk allows

producers to potentially manage price risk

around a milk-to-feed price margin.

The increasing volatility in milk and feed

prices has led many to the conclusion that

current dairy policies aimed to support milk

price—rather than the margin between milk

and feed price—are insufficient. Government

responses have included the Dairy Options Pi-

lot Program (DOPP), which included educa-

tional programs and subsidized trading in milk

put options. More recently, an insurance pro-

gram to protect the difference between Class III

milk price and a weighted corn and soybean

meal feed price has been created. The adoption

of this policy, called Livestock Gross Margin

Insurance for Dairy (LGM-Dairy) insurance,

has been limited because of factors such as lack

of funding (Bozic et al., 2012).

Despite both the ability and incentive to

offset input and output price risk, use of these

forward pricing tools by dairy farmers has been

limited. This research uses survey results from

dairy farmers in five states in 2012 to examine

the extent to which forward pricing methods

were used. The objectives were to understand:

1) how many farmers had used milk and feed

forward pricing methods; 2) operator and

farm characteristics related to their use; 3)

factors related to timing of method adoption;

and 4) reasons farmers had not used these

methods to date. We find that dairy farms with

larger herds, with operators who had educa-

tion beyond high school, and operations not

organized as sole proprietorships were more

likely to have used forward pricing methods.

With respect to reasons that farms had not

used these contracts to date, the most common

reason was lack of understanding of those

tools. Considering the role of producer edu-

cation, we examine factors related to targeting

educational meetings, seminars, or classes for

forward contracting methods.

Previous Research on Farmer Forward Pricing

There is an extensive literature related to

farmer use of forward pricing methods, which

include the use of futures and options contracts

as well as cash forward contracts offered by,

Figure 1. U.S. Income Over Feed Cost, 1990–2012
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for example, cooperatives, elevators, and other

agribusinesses. This literature is often norma-

tive modeling the farm risk management or

profit problem and prescribing optimal use. In

contrast, our application is a positive analysis

that examines how dairy farm managers have

used these pricing methods. A brief review of

the literature related to forward pricing, con-

tracting, and marketing in agriculture in gen-

eral, and dairy in particular, helps to establish

that these methods have a role in modern U.S.

dairy farm management and provide expected

signs associated with the explanatory variables

used in the study.

Many previous studies have focused on the

use of price contracting tools for farm output.

Shapiro and Brorsen (1988) found that Indiana

farmer use of hedging was affected by many farm

operator and operation characteristics including

experience, education, leverage, and farm size.

Goodwin and Schroeder (1994) examined for-

ward contracting use by grain farmers in Kansas.

They found that more than 30% of those farms

used forward pricing. Participation in educational

programs was found to be a key driver of this

use. Sartwelle et al. (2000) concluded that Texas,

Kansas, and Iowa grain producer marketing

practices depended on farm size, specializa-

tion, and farming experience. Katchova and

Miranda (2004) used 1999 U.S. Department of

Agriculture Agricultural Resource Manage-

ment Survey data to examine the marketing

contract decisions of corn, wheat, and soybean

farmers. Their results indicated that personal

and farm characteristics did not necessarily

increase the quantity contracted but did in-

crease the probability of adopting marketing

contracts.

Related to dairy farms, Bosch and Johnson

(1992) found that hedging feed purchases by

dairy farmers was an efficient and useful risk

management strategy for a range of risk pref-

erences. Frechette (2001) examined the use of

futures and options for hedging corn (input)

price risk on Pennsylvania dairy farms. He

found that the optimal hedging portfolio for

those dairy farms included both futures and

options. Frechette also determined that hedging

demand could be stimulated by a reduction

in the perceived cost of trading through

educational programs. Maynard, Wolf, and

Gearhardt (2005) examined minimizing

downward milk price risk with put options.

They concluded that optimal hedge ratios were

directly proportional to the share of milk used

in Class III (milk for cheese) and therefore

varied by state and region. Wolf, Black, and

Hadrich (2009) determined that milk price was

the primary driver of dairy farm income vari-

ation. Neyhard, Tauer, and Gloy (2013) com-

pared selling milk and procuring inputs (e.g.,

feed) on a monthly cash basis to hedging with

futures and options contracts. Neyhard, Tauer,

and Gloy concluded that these risk manage-

ment activities did not result in a significant

change to the level or variance of net farm

income.

Forward Pricing Adoption and Estimation

Procedures

Agricultural producers face uncertain out-

comes when adopting new techniques. Farmers

choose to adopt a technique if their expected

utility of profits with the technique exceeds

their expected utility of profits without adop-

tion. Following Goodwin and Schroeder (1994)

and Katchova and Miranda (2004), farmers are

assumed to make decisions on adoption of milk

and feed price forward contracting by com-

paring expected utility of farm profit from

different outcomes. Define

(1) pij ¼ ZBi þ eij,

where pij is the expected utility of the present

value of farm i profit associated with the jth

price risk management outcome, Z is a (1 � k)

vector of explanatory variables, B is a vector of

coefficients, and eij is a random disturbance

term. Adoption of forward contracts by farmers

can be modeled as a one- or two-step process.

These models can also include decisions on

quantity, frequency, and contract type (Katchova

and Miranda, 2004). This exercise applied to

output (milk) or input (feed) price tools leads

to adoption and use decisions about forward

pricing methods.

Dairy farms may adopt milk and feed for-

ward pricing tools simultaneously to manage

a milk price less feed price margin. With milk

Journal of Agricultural and Applied Economics, November 2014530



the largest source of revenue and feed the

largest expense on most dairy farms, the milk to

feed margin is a logical benchmark to protect

farm profitability (Wolf, 2010). Past research

has modeled profit margin hedging using a tar-

get margin applied to historical data. Protecting

a profit margin with input and output contracts

has been shown to potentially be profitable for

example in feeding cattle (Leuthold and Mokler,

1980), feeding pigs (Kenyon and Clay, 1987),

and soybean crushing (Johnson et al., 1991).

We examine two models of forward pricing

adoption by dairy farmers. Both models use

multinomial logit estimation but deal with dif-

ferent issues related to forward pricing adop-

tion.5 The first separates farms into four groups

to examine whether the farms had adopted the

forward pricing methods for milk, feed, both, or

neither. The second estimation separates the

farm respondents into three groups to examine

when they adopted milk and feed forward pric-

ing methods (never, early, or recent adopters).

Knowledge about the relative frequencies of

these behaviors reveals more about the dynam-

ics of the adoption of these methods than a

simple binary analysis.

When considering whether dairy farms

adopt milk and/or feed price contracting tools,

there are four possible outcomes: neither milk

nor feed price tools are adopted, only milk

price risk tools are adopted, only feed price risk

tools are adopted, or both milk and price risk

tools are used. Define

(2)
Dij ¼ 1 if pij ¼ max pi1, pi2, pi3, pi4ð Þ

0 otherwise,

i 5 1, . . . . , n; j 5 1, . . . , 4. Thus, for example,

Di3 is a binary variable taking a value of one

when the adoption of only feed price con-

tracting tools results in the largest expected

utility of profit. The second estimation is similar

with respect to whether farmers were non-

adopters, early adopters (defined as before 2007—a

year chosen because of the increased volatility

in feed prices and thus margin in the period that

followed), or recent adopters (since 2007) for a

total of three classes with nonadopters the omitted

category.

The discrete decision of whether to adopt

forward pricing methods can be estimated us-

ing many different functional forms depending

on the density function of the error term. For

example, past studies have used a probit model

when the disturbances are assumed to be dis-

tributed normally (Goodwin and Schroeder,

1994) or a logit model when the distribution is

assumed logistic (Asplund, Forster, and Stout,

1989). When the random disturbance eij has the

density function f(u) 5 eð�uj�euj Þ and distribu-

tion function F(uj < u) 5 ee�u

, the probability

that the ith farmer makes the jth choice for

forward pricing adoption can be written as

a multinomial logit function (Maddala, 1983):

(3) Prob Dij 1jZ
� �

¼ eZiBj

PJ
j¼1 eZiBj

,

where Z is a vector of farm and farmer char-

acteristics; i 5 1, . . . , n; j 5 1, . . . , J, and J is

three or four in this case depending on the

number of outcomes. To examine these de-

cisions by dairy farmers, we surveyed farm

managers about their use of forward pricing

methods.

Discussion of Survey Data

Data were collected using a mail survey of

2419 dairy farms from five states, which in-

cluded California, Florida, Indiana, Michigan,

and Wisconsin. Together these states accounted

for 40.9% of U.S. milk production in 2012 (U.S.

Department of Agriculture, National Agri-

cultural Statistics Service, 2013b). The list of

licensed milk producers was obtained from

each state’s respective Department of Agricul-

ture in April 2012. After adjusting for bad ad-

dresses and farm exits, the number of operations

surveyed by state were 468 from California

(;25% of operations with a license to ship

milk), 115 from Florida (100% of licensed

5 We also estimated a Heckman two-step model to
examine both adoption and percent of milk or feed
protected. However, there were no significant explan-
ators of the quantity (percent) of milk or grain price
protected. The quantity contracted was related to other
factors that we did not observe such as price levels and
market opportunities. Therefore, we focus strictly on
the adoption of these methods.
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operations), 410 from Indiana (;25% of licensed

operations), 450 from Michigan (;25% of li-

censed operations), and 984 from Wisconsin

(;10% of licensed operations). The Dillman

method was used with an initial survey in May

2012 followed by a reminder card two weeks

later and a second survey two weeks after the

reminder (Dillman, Smyth, and Christian, 2009).

Respondents identified operator character-

istics (age, education, experience) and opera-

tion characteristics including herd size, acres

operated, percent of feed purchased, farm

business organization, cooperative membership,

and farm financial solvency situation. Dairy

producer respondents also were asked whether

they had used milk or feed price instruments

including cash forward, futures, or options con-

tracts in the past year (2011), past five years

(2007–2011), or before 2007. Finally, those who

had not used forward pricing methods to date

were asked for reasons why they had not. Of the

2419 farms surveyed, 662 were returned for

a 27.4% response rate. By state the response rate

ranged from 16.5% in California to 34.1% in

Indiana.6

Past research has shown that dairy farmer

adoption of management practices is related to

a set of socioeconomic and financial variables

including years of experience dairy farming,

education, net farm incomes, and debt-to-asset

ratios (Paudel et al., 2008). Summary charac-

teristics of the sample farms are displayed in

Table 1. These statistics reflect expected pat-

terns in operation and operator characteristics

consistent with national summaries from the

U.S. Department of Agriculture. For example,

the largest herds on average were in California

and Florida. Indiana had the smallest average

herd size and youngest average operator age.

Operator education was, on average, higher in

California and Florida respondents. The percent

of sole proprietors, as opposed to partnerships,
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limited liability companies, and incorporated

operations were higher in the Upper Midwest

states than in California and Florida. California

and Florida also purchased a larger percent of

their feed requirements and had higher debt-

to-asset ratios on average. The operation and

operator characteristics summarized in Table 1

are used as explanatory variables in the re-

gressions to explain forward pricing method

adoption.

Table 2 displays the percent of herds using

milk and feed pricing tools in 2011, between

2007 and 2011, and before 2007. Average use

of both milk and feed price tools was higher in

2007–2011 than in earlier periods. This was

expected because of the increasing amount of

price volatility. Cash forward contracts were

more commonly used than futures and options

contracts. More operators had used feed price

risk methods than milk price risk methods.

Table 2 also displays the average amount

that was forward priced annually between

2007 and 2011 for those herds that used the

method in question and across all herds. Re-

spondents that had used milk pricing tools had

contracted and average of 34–45% of their

milk production in the five-year period. How-

ever, because a smaller percentage of herds

had used these milk pricing methods, only 3–

5% of milk production from all respondents

was contracted during this period. The average

amount of feed requirements contracted for

the operations that used those methods was

approximately 35%, but because more herds

had used these methods, the amount con-

tracted across all herds was over 10% only in

the case of forward contracting. We would

expect that the amount contracted to depend

on the market opportunities, cost of produc-

tion, and other market and farm-specific fac-

tors.7 Finally, 6.4% of respondents had used

dairy LGM at some point since it became

available (on a limited basis for the first couple

of years) in 2008.

Empirical Results

Adopting Milk and Feed Forward Pricing

Table 3 presents the multinomial logit estima-

tion results of whether the forward pricing tools

had been used to date.8 These respondents had

used feed or milk price contracts at some point

in the past. If they had used dairy LGM, which

has been available to some degree since 2008,

then they were considered as having used both

milk and feed contracts because dairy LGM

protects the margin between milk and feed

price.9 The omitted category was nonadoption

of the forward pricing tools and Wisconsin was

the omitted state dummy variable. Relative to

nonadopters, those that had only used milk

forward pricing methods managed larger herds,

had higher levels of operator education, and

higher milk production per cow. Relative to

Wisconsin respondents, California and Michigan

respondents were less likely to have used only

milk forward pricing methods. The respondents

that had only used feed forward pricing methods

to date had cows with higher milk yield and

purchased more of their feed requirements than

those that had not adopted either of the pricing

methods. Operators that had adopted both milk

and feed pricing methods managed larger herds,

operated more acres, had more years of operator

education, were less likely to be sole proprietor-

ships, and had higher debt-to-asset ratios.

Managers of larger herds were more likely

to have used milk forward pricing methods,

either alone or in conjunction with feed forward

pricing methods. Managers of larger herds may

find milk pricing contracts of a size that is

7 One pattern that was evident in the percent
contracted for both milk and feed was that it tended
to be clustered at common share reference points. That
is, farms tended to contract 20%, 25%, 40%, 50%, and
so on.

8 The independence of irrelevant alternatives as-
sumption (IIA) was tested using the Hausman and
McFadden (1984) test. The tests failed to reject the IIA
null hypothesis for the multinomial estimations in
Tables 3 and 4.

9 When the grouping is milk only, feed only, both,
or neither, it seems logical that LGM-Dairy would be
categorized as ‘‘both.’’ Although our intention was not
to assess the performance of LGM-Dairy, we did
estimate the likelihood of respondents having used
LGM-Dairy using a probit model (Appendix 1). Dairy
farmers operating more acres, with higher milk per
cow, and with higher debt-to-asset ratios were more
likely to have used LGM-Dairy.
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relatively easier to use than managers of

smaller herds. For example, if the farm man-

ager wishes to hedge 20% of milk production,

those with larger herds have more options with

fixed contract sizes to do so than smaller

herds. Similarly, operators with more education

were more likely to use milk forward pricing

methods either alone or in conjunction with

feed forward pricing. Dairy farmers had limited

motivation to worry about milk price risk until

recent years particularly when the Dairy Price

Support Program was regularly interfering with

milk market prices (Chouinard et al., 2010).

Operators that want to successfully understand

and use milk contract pricing tools have in-

vested time and effort into ramping up their

knowledge in the area. Those with higher ed-

ucation have shown a willingness and ability to

pursue higher levels of learning and may be

more able and inclined to learn about alterna-

tive milk forward pricing methods. Higher milk

per cow likely captured the effect of management

ability and attention to detail about production

processes. With respect to location, because of

high use of milk for cheese, Wisconsin farms

face a more direct hedge using existing Class III

milk contract tools than do other states. In par-

ticular, California operates a separate State Order

pricing system and Florida farm milk goes

largely to fluid consumption resulting in a

higher degree of cross-hedging for these opera-

tors than those in Wisconsin, Michigan, and

Indiana when using the Class III (milk for

cheese in Federal Orders) contract. Higher rel-

ative basis risk in this case depresses the moti-

vation to use these methods compared with

Wisconsin, which has a high Class III use rate.

Farms operated as sole proprietorships likely

had smaller management teams where a man-

ager may have been less likely to focus on risk

management and forward pricing methods.

The increased focus on risk management in

recent years and fiscal difficulties likely explains

the relationship to debt-to-asset ratio—which

was used to measure solvency risk—being

positively related to farms that used both milk

and feed forward contracts. These farms may

have been explicitly protecting a milk over feed

cost margin.

Timing of Adoption

Table 4 presents multinomial logit estimates of

early (before 2007) and recent (2007–2011)

adopters of forward pricing contracts relative to

nonadopters. Separate estimations were run for

Table 2. Use of Forward Pricing Methods by Dairy Farmers in Five States

Futures Contracts

Milk Price Risk Tools Cash Forward Contracts Percent Used Options Contracts

In 2011 6.4 4.8 4.4

2007–2011 11.2 8.3 7.3

Before 2007 5.3 2.9 1.5

Ever 14.7 10.3 8.9

Percent Average Annual Milk Sold 2007–2011

Respondents that used 44.9 34.1 39.5

Across all respondents 5.4 3.4 3.2

Feed price risk tools % used

In 2011 12.6 4.5 2.4

2007–2011 20.9 8.0 4.5

Before 2007 8.8 1.8 1.0

Ever 23.6 8.8 5.0

Percent Average Feed Purchased 2007–2011

Respondents that used 37.5 35.5 37.8

Across all respondents 10.3 2.8 1.8

Percent Used

LGM-Dairya 6.4

a LGM-Dairy has been available since August 2008.
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milk and feed forward pricing adoption. Rela-

tive to the nonadopters, both early and recent

adopters of milk forward pricing methods op-

erated larger herds, were less likely to be sole

proprietorships, and had higher producing

cows. Recent adopters of milk forward pricing

methods were younger, had higher education,

and their dairy farm businesses had higher

debt-to-asset ratios. Because nonadopters are

the omitted class in both regressions, it is not

surprising that the results have similarities to

the previous estimation. For example, the in-

fluence of herd size on the adoption of milk

forward pricing methods and acres on the

adoption of feed pricing are similar to the

previously mentioned estimation, although

note that the influence of these factors is much

larger in the case of recent adopters than early

adopters.

Business organization had a large influence

on the timing of adoption for both milk and

feed forward pricing. Businesses organized as

sole proprietorships were less likely to have

used forward pricing of milk and feed even

controlling for farm size measures. Operator

age had a negative effect on recent adoption of

milk price tools, whereas operator education

had a positive effect on recent adoption of milk

forward pricing methods. Solvency was a sig-

nificant explanatory of recent adopters of milk

forward pricing, perhaps reflecting the volatil-

ity and financial distress caused by 2009. Cal-

ifornia farm managers were less likely to use

milk forward pricing methods, whereas Indiana

and Michigan farm managers were less likely

to be recent adopters of milk forward pricing

relative to the omitted state of Wisconsin.

There were no significant differences across

states for feed forward contracting adoption

timing.

Reasons Dairy Farmers Had Not Used

Forward Pricing Tools

Futures and options have existed for many

years with a large and liquid market for many

commodities. Past research has examined

farmer use of hedging instruments. In particu-

lar, many studies have examined the contra-

diction between the risk reduction effects that

may be possible using hedging and the rela-

tively small proportion of farmers that use those

instruments (Carter, 1999). Some research has

attributed farmer aversion to hedging to lack of

understanding, margin calls, and basis risk

(Frazier, 1984; Pennings and Meulenberg,

1997). One proposed solution for lack of un-

derstanding is education for farm managers.

Tomek (1987) suggested that perhaps farmers

were not underusing futures and options as

much as some normative models implied was

optimal because those models ignored impor-

tant costs of hedging such as transactions costs.

Bond and Thompson (1985) and Newbery and

Stiglitz (1981) suggested that producer use of

futures markets was influenced by size of op-

eration, transaction costs, the cost of in-

formation, and the perception of bias in futures

markets.

With respect to farm milk price, Maynard,

Wolf, and Gearhardt (2005) concluded that

many existing dairy policies including pooling

milk revenues in milk marketing orders and the

Milk Income Loss Contract (MILC) offset milk

price risk and diminished the motivation for

dairy farmers to use milk futures and options.

However, increasing price volatility in recent

years may provide sufficient motivation to

overcome these policy offsets.

Table 5 displays the reasons that dairy farm

managers provided for not using any milk for-

ward pricing tools to date. There were 519 re-

spondents who had used neither type of risk

management tool to date with most indicating

more than one reason. As a share of the total

responses (n 5 1090), the most common reason

given was lack of knowledge representing ap-

proximately one-fourth of the responses. As

was mentioned, farm milk price volatility in the

range that crops such as corn and soybeans

realize is a relatively recent event. The milk

futures contract that is most readily used by

dairy farmers began in 1997. Thus, dairy farm

managers are relative newcomers to using for-

ward pricing methods for their primary farm

product (milk). Lack of knowledge was the

most mentioned reason in all five states with

the lowest frequency in Wisconsin (21%) and

the highest frequency in Michigan (33%). Be-

cause lack of knowledge was such an important
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factor for farmers that had not used forward

pricing, educational programming is an obvi-

ous prescription. Goodwin and Schroeder

(1994) found that attendance at educational

seminars greatly increased the adoption of

forward pricing methods.10 Ibendahl, Maynard,

and Branstetter (2002) found that training dairy

farmers for the DOPP greatly increased their

comfort level with hedging milk price. Many

cooperatives, brokers, and University Exten-

sion personnel have presented programs to

dairy farmers in the past dozen or so years but

clearly there may be a need for continued ed-

ucation if, as expected, the milk and feed prices

continue to be a source of volatility in farm

profitability. If forward pricing methods are to

become widely adopted by dairy farmers, then

the education should be targeted to farm oper-

ators that have been unwilling or unable to at-

tend previous educational programs.

In addition to the relative stability of milk

prices historically, another reason that farmers

may lack knowledge in milk forward pricing is

that the majority of them rely on milk mar-

keting cooperatives to perform these duties.

The second most common reason that farmers

had not used milk forward pricing methods was

that they viewed marketing milk and accom-

panying price negotiations to be the job of their

milk marketing cooperative (12.7% but more

common in Florida and Indiana). That said,

most dairy marketing cooperatives offer milk

forward pricing tools to members with bro-

kerage assistance, reduced (or no) milk price

basis considerations, and flexible contract size.

Thus, one could view the cooperative as facil-

itating milk forward pricing by members as

well as potentially substituting for those efforts.

Other common reasons were cost, basis risk,

and lack of management time. Using these

tools includes fees for trades in the case of fu-

tures and options. Other costs might include the

opportunity cost of management time, which

was included as a separate reason. Basis risk

was found to be an impediment to milk forward

pricing methods in the past (Wolf, 2012). When

a farmer uses a futures or options contract, they

are locking in that portion of their milk or feed

price risk but the relationship between the cash

Table 5. Reasons Dairy Farmers Had Not Used Forward Pricing Methods by State

California Florida Indiana Michigan Wisconsin Five States

Reason

Milk Feed Milk Feed Milk Feed Milk Feed Milk Feed Milk Feed

Percent of Responsesa

Lack of knowledge 24.3 26.3 29.7 24.2 28.8 26.1 33.3 28.9 21.4 22.3 25.9 24.8

Basis risk 11.2 12.5 13.5 12.1 6.7 13.0 9.2 11.8 12.0 13.5 10.3 12.9

Cost 15.9 11.3 8.1 18.2 6.7 9.2 7.7 9.9 14.8 11.4 11.6 10.9

Lack of management

time

12.1 16.3 5.4 15.2 10.4 14.1 9.2 15.8 10.2 12.5 10.1 13.9

Contracts too large 2.8 2.5 2.7 12.1 7.5 8.2 8.7 9.9 9.0 8.8 7.8 8.4

Inconvenient 7.5 8.8 2.7 6.1 7.1 9.2 5.3 5.3 8.4 8.3 7.2 7.9

Difficult to use 6.5 8.8 5.4 6.1 4.6 3.8 5.3 5.9 5.8 6.2 5.5 5.9

Cooperative markets

milk

11.2 __ 21.7 __ 19.2 __ 15.0 __ 8.2 __ 12.7 __

Grow own feed __ 0 __ 0 __ 3.8 __ 6.6 __ 9.9 __ 6.6

Other 8.4 13.8 10.8 6.1 9.2 12.5 6.3 5.9 10.0 7.0 9.0 8.6

Total Responses 107 80 37 33 240 184 207 152 499 385 1,090 834

a Percent of responses indicate the share of the responses to the question many respondents provided multiple responses.

10 Goodwin and Schroeder (1994) tested and re-
jected endogeneity between educational program par-
ticipation and use of forward pricing and so used that
as an explanatory variable. We also collected infor-
mation on participation in educational programs re-
lated to milk and feed forward contracting. However,
we could not reject endogeneity. Thus, participation in
educational seminars was not included in estimations
of forward pricing method use.
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and futures price (i.e., the basis) can be un-

certain. Past research has examined the relative

amount of basis risk in milk futures and its role

in adoption of these tools (Maynard, Wolf, and

Gearhardt, 2005). For milk, the basis is usually

defined as the difference among the cash price

received for milk by farmers, the mailbox price,

and the Class III price, which is traded in the

futures and options market. Because Class III is

a major component of milk price in most states

and regions that use Federal Milk Marketing Or-

ders (Florida, Indiana, Michigan, and Wisconsin

here), we expect that to cover a large portion of

the mailbox milk price variation. The basis,

then, is the portion of the mailbox milk price

that is not covered when the Class III price is

hedged. Each farm has its own basis because of

individual protein, fat, and somatic cell pre-

miums as well as hauling costs. Because no

marketing order is 100% milk used for cheese,

using the Class III futures contract is to some

extent a cross-hedge for all farmers. The basis

risk has both intertemporal and spatial di-

mensions across farms and region of the United

States. Class III price reflects the cheese price,

which is national in nature. The basis reflects

regional and local considerations including

over-order and quality premiums. If basis risk

is large relative to mailbox milk price risk, then

there is little motivation to hedge milk price.

Florida has the lowest percent of milk used for

cheese among the states we examined here,

which contributes to a larger and potentially

more variable basis. California operates a state

milk marketing order that has some differences

from pricing in Federal Orders. Thus, although

the milk prices are correlated, we would expect

that basis risk is a relatively larger impediment

to the use of milk forward pricing tools in

California and Florida than Wisconsin.

An ‘‘other’’ category was included along

with a space to provide an explanation. Al-

though there was a wide variety of reasons

given, some commonalities were evident. The

most common were that others they talked with

had ‘‘lost money’’ using these tools, that using

these tools was too stressful, and that they were

‘‘opposed’’ to these tools (with some re-

spondents indicating that this was for re-

ligious reasons).

Table 5 displays the reasons that respon-

dents gave for not using feed forward pricing

methods. There were 834 responses from 479

respondents who had not used feed forward

pricing methods. The most common reason

cited again was lack of knowledge followed by

lack of management time, basis risk, and cost.

The story with feed price tools is similar to the

use of milk pricing tools. From the adoption

equations previously, we know that farms not

organized as sole proprietorships were more

likely to have adopted these methods con-

trolling for farm size and other factors. Farms

organized as partnerships, corporations, or lim-

ited liability companies are much more likely

to have multiply managers (and families) in-

volved. Having a management team often

allows for specialization and comparative

advantages by the managers, which may help

to facilitate learning about and using these

methods.

Conclusions

Increasing milk and feed price volatility in re-

cent years has led to frequent calls for dairy farm

adoption of forward pricing tools by policy-

makers and industry leaders. This research ex-

amined the extent to which forward pricing tools

had been used by dairy farmers in California,

Florida, Indiana, Michigan, and Wisconsin. Farm

managers that had used these tools were more

educated, younger, operated larger herds and

more acreage, produced more milk per cow,

and were not organized as sole proprietorships.

Dairy farmers from California were also less

likely to have used milk forward pricing methods

than Wisconsin farmers likely reflecting the fact

that the Class III milk contract is more of a cross-

hedge for dairy farmers from California. The

most common reason that farm managers had not

used forward pricing was lack of knowledge

about the tools. These results might be used to

target educational programs toward nonadopters.

U.S. agricultural policy can exacerbate or

alleviate price and income variation. Past pol-

icies such as the MILC Program have some-

times served as substitutes for private risk

management. By the same token, the govern-

ment has periodically attempted to encourage

Wolf and Widmar: Adoption of Milk and Feed Forward Pricing Methods by Dairy Farmers 539



dairy farmer adoption of risk management

through programs such as the DOPP and sub-

sidizing LGM-Dairy insurance. The new farm

bill includes a proposal to subsidize margin

protection insurance. If comprehensive margin

protection is supplied at a highly subsidized

rate, the incentive to adopt private risk man-

agement tools with milk and feed forward

pricing contracts may decline.

Interesting related issues left to future re-

search include: risk tolerance levels and atti-

tudes of dairy farmers and whether these are

changing; the cost of current dairy risk man-

agement tools relative to farmer willingness to

pay; and the extent to which new government

policies may crowd out private dairy farmer

risk management.

[Received August 2013; Accepted February 2014.]
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Appendix 1. Probit Estimates of Participating in LGM-Dairy Insurance Program, August 2008 to
May 2012

Variable Coefficient (standard error)

Constant –3.8508* (1.1368)

Cows 20.0001 (0.0001)

Acres 0.0003* (0.0001)

Operator age 0.0017 (0.0091)

Operator education 0.0141 (0.0536)

Sole proprietor 20.3642 (0.2367)

Coop member 0.1593 (0.2505)

Milk/cow 0.0001* (0.00003)

Purchased feed 0.0076 (0.0049)

Solvency risk 0.0123* (0.0050)

California 0.0259 (0.3450)

Indiana 20.7390 (0.4551)

Michigan 0.1445 (0.2652)

Pseudo R2 0.2339

Note: All coefficients are expressed relative to the nonadoption of both milk and feed forward pricing methods. Wisconsin is the

omitted state. Florida was dropped because the estimation perfectly explained the outcome.

* That variable was significant at the p 5 0.10 level.

LGM-Dairy, Livestock Gross Margin Insurance for Dairy.
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