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Profit Margin Protection Program Participation
by US Dairy Farmers

Rebecca L. Weir, Christopher A. Wolf, and Joleen C. Hadrich *

The U.S. dairy farm industry is subject to milk and feed price volatility. The Dairy
Margin Coverage (DMC) program, and its predecessor, the Margin Protection
Program for Dairy (MPP), are federal risk management programs for dairy
producers that account for input (feed) and output (milk) prices. Under these
programs, farmers receive payments based on the national margin between the U.S.
All-Milk price and a national feed cost. We use a fractional logit regression to
estimate factors associated with farm DMC/MPP participation. Results indicate that
positive expected payouts led to higher participation while the presence of an Amish
population decreased participation.
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Introduction

Recent years have demonstrated a significant amount of dairy farm financial risk associated with
milk and feed price volatility. One indicator of dairy farm profitability is income over feed cost,
which highly correlates with dairy farm profits as milk is the largest source of revenue and feed
is the largest expense on almost all U.S. dairy farms (Wolf, 2010). The margin between the milk
price and feed cost is the amount available to pay for all other expenses, including hired labor and
returns to management, capital, and unpaid labor. Dairy farmers can utilize private risk
management instruments such as forward, futures, and options contracts to manage milk and feed
price risk. While the use of these private risk management instruments has been increasing, dairy
farmers—particularly those with smaller herds—have traditionally depended on public or
government risk management programs (Wolf, 2012; Wolf and Widmar, 2014).

Many federal insurance, income, and price support programs have been implemented to
provide risk management tools for dairy farms. However, despite the availability of these programs
and the promise of positive returns in many periods, full participation is seldom reached. The
percentage of farms that participate in USDA farm programs varies depending on the program and
farm type. In 2021, about 75% of commercial family farms, 31% of intermediate family farms, and
29% of residence family farms received government payments (Subedi, Giri and Ghimire, 2023).!
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' USDA defines a family farm as having the majority of the business owned by the producer and their
relatives, and nearly 98% of farms in 2021 were family owned (USDA-ERS, 2024b). Commercial family
farms are defined as farms with $350,000 or more in gross cash farm income (GCFI), intermediate family
farms are defined as farms with less than $350,000 in GCFI and the principal operator’s primary occupation
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Table 1. MPP and DMC Program Descriptions

MPP DMC
2014-2017 2018 2019-2025
Legislative Origin 2014 Farm Bill 2018 Bipartisan Budget Act 2018 Farm Bill
Coverage Percentage 25-90% 25-90% 5-95%
Margin Coverage Levels  $4.00-8.00/cwt $4.00-8.00/cwt $4.00-9.50/cwt
ADPM Bi-monthly Monthly Monthly
Tier 1 Allowance 4 mil lbs/year 5 mil Ibs/year 5 mil Ibs/year

Notes: The margin coverage level premiums for each time period (2014-2017, 2018, and 2019-2025) are
reported in Table 2. The alfalfa hay used in the feed price for the ADPM was originally comprised of 50%
premium hay and 50% alfalfa hay. This was changed to 100% premium alfalfa hay at the end of 2021
retroactive for the 2020 coverage year. The 2025 One Big Beautiful Bill extends the program from 2026-
2031 and increased Tier 1 allowance to 6 million 1bs.

Similarly, in 2022, 62% of farms that produced row crops purchased federal crop insurance, while
9% of farms that grew specialty crops did the same (Whitt, Lacy and Lim, 2023).

The U.S. dairy farm industry has been the recipient of many income support policies
including the Dairy Price Support Program that intervened with farm milk prices for many
decades. Farm milk price variation increased while the support price was decreased to the point
where it rarely interfered with market prices, and it was repealed in 2014. Other significant
policies intended to mitigate price or income risk for dairy farms in the past 25 years included the
Dairy Options Pilot Program (DOPP), the Milk Income Loss Contract (MILC), as well as crop
insurance programs Livestock Gross Margin for Dairy Producers (LGM-Dairy) and Dairy
Revenue Protection (Dairy RP).

The Margin Protection Program for Dairy Producers (MPP) was introduced in the
Agricultural Act of 2014 (Farm Bill) as a “safety net” program to support U.S. dairy farmers in
periods of profit-margin stress (Table 1). MPP was intended to backstop dairy farm net income
but proved to be unpopular as it rarely resulted in payments despite low profit margins. The
Bipartisan Budget Act of 2018 and the Agricultural Improvement Act of 2018 (2018 Farm Bill)
revised the program and renamed it the Dairy Margin Coverage Program (DMC). The MPP was
in place from September 2014-2018, and the DMC was originally authorized from 2019-2023 and
was extended for 2024 and 2025 as part of the Farm Bill related extensions. Most recently, the
One Big Beautiful Bill Act extended the DMC program through 2031 (US Congress, 2025).

MPP and DMC had net positive payments for participants in seven of nine years from 2015-
2023. Despite this performance, and the fact that, because of legislative decision timing, there
were years when a positive net pay out was guaranteed, national dairy farm participation peaked
at 68% in 2019. This research examines the DMC program, and its predecessor, the MPP with
two primary objectives. First, we provide a comprehensive analysis of program results and farm
impacts to understand farm-level financial implications from program participation. Second, we
contribute to the limited literature of these programs by estimating factors associated with
participation in MPP and DMC using a state-year panel data set from 2015-2023.

The next section discusses the mechanics of the MPP and DMC programs. Section three
examines the outcomes of the programs on farm finances. In the fourth section, the participation
decision is analyzed by detailing the data used in the analysis and describing results from the
analysis. Section five discusses policy implications and concludes.

is farming, and residence family farms are farms with less than $350,000 in GCFI and the principal operator
is retired from farming, or their primary occupation is not farming.
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Program Details and Mechanics

The MPP and DMC programs operate by defining a national income over feed cost measure which
serves as a trigger for payments. Farmers sign-up and pay a nominal fee along with premiums that
are tied to the margin level protected. The coverage options depend on the historic milk production
base unique to each dairy farm and the quantities in each of two price and coverage tiers. This
section presents program details and mechanics.

As discussed earlier, the primary objective for these programs is to offset dairy farm income
variation. To accomplish this objective, MPP and DMC calculate a national benchmark income
over feed cost margin to proxy dairy farm profits. The margin used by both the MPP and DMC
programs was named the Actual Dairy Production Margin (ADPM), and defined as:

(1) ADPMt ($/cwt) = US All-Milk Price, ($/cwt) — [US Corn Price, ($/bu) * 1.0728
+ US Soybean Meal Pricet ($/ton) * 0.00735 + US Hay Pricet ($/ton) * 0.0137],

where ¢ refers to month.

The U.S. All-Milk price received by farmers is reported by USDA-NASS and represents the
gross price dairy farmers received in the given month per hundredweight (cwt) of milk sold at
average fat test. The All-Milk price does not include deductions for items such as hauling and
stop charges, advertising and promotion costs, and coop dues. It also does not include hauling
subsidies, but it does include premiums and discounts for quality or quantity.

The feed cost is composed of ingredients intended to capture the energy, protein, and forage
needs of a dairy cow. The cost calculation uses national average corn price received (NASS),
Central Illinois rail price for soybean meal (AMS market news service surveys of prices), and an
alfalfa hay price (NASS) that changed from U.S. average alfalfa to selected dairy state premium
alfalfa hay price over time. Because the MPP and DMC programs use national benchmark prices
to derive the margin, the farmer’s individual prices are not used to calculate the margin, and any
specific farm margin likely differs from the national margin (Nicholson and Stephenson, 2016;
Skevas et al., 2021).

The ADPM is calculated every month, however from 2014-2017, MPP was implemented
using fixed pairs of months (January/February, March/April, ..., November/December). Thus, the
margin that could trigger a payment was the simple average of each two-month period. The
Bipartisan Budget Act of 2018 changed this schedule from the fixed pairs of months to monthly
margins.

Enrollment

To be eligible for the program, farms must commercially market milk from dairy cows and
provide proof of milk production at the time of registration. Enrollment occurred on an annual,
calendar-year basis. Enrollment deadlines were generally in December of the preceding year but
varied throughout the program.? Upon enrolling in the program, farmers determine the proportion
of their milk production to cover in the program and select a margin coverage level. These
selections are the basis of determining the cost to the farmer for participating in the program and
any payments to be received.

The amount of milk eligible to be covered was based on farm production history, initially
defined as that operation’s highest annual milk production from 2011, 2012, or 2013. Farms
annually selected the coverage percentage from 25 to 90 percent of established production history
in five percent increments for MPP. The coverage percentage was modified to range from 5-95%
under DMC (Table 1). Total covered milk marketings is the amount of milk covered in the
program which is calculated as the coverage percentage multiplied by production history.

2 In some years, the enrollment deadline occurred during the coverage year, and in 2018 and 2019 farmers
had the option to enroll with no risk, assured that they would receive a positive net payment from
participating in the program. See table A1 for specific deadlines by year.
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Table 2. MPP and DMC Coverage Level Options and Premium Costs, ($/cwt)

MPP DMC
2015-2017 2018 2019-2023

Tier 1 Tier 2 Tier 1 Tier 1 Tier 2
Coverage Premiums Premiums Premiums Premiums Premiums
level ($/cwt) ($/cwt) ($/cwt) ($/cwt) ($/cwt)
($/cwt) <4 mil lbs >4 mil Ibs <5 mil lbs <5 mil lbs >5 mil lbs
$9.50 - - - 0.1500 -
$9.00 - - - 0.1100 -
$8.50 - - - 0.1050 -
$8.00 0.4750 1.3600 0.1420 0.1000 1.8130
$7.50 0.2250 1.0300 0.0870 0.0900 1.4130
$7.00 0.1630 0.8300 0.0630 0.0800 1.1070
$6.50 0.0680 0.2900 0.0400 0.0700 0.6500
$6.00 0.0410 0.1550 0.0160 0.0500 0.3100
$5.50 0.0300 0.1000 0.0090 0.0300 0.1000
$5.00 0.0190 0.0400 0.0000 0.0050 0.0050
$4.50 0.0080 0.0200 0.0000 0.0025 0.0025
$4.00 0.0000 0.0000 0.0000 0.0000 0.0000

Notes: There was a 25% discount on MPP premiums for 2014 and 2015 for all coverage levels except the
$8/cwt coverage level not displayed in the table. There was also a 25% discount on DMC premiums if the
farmer selected a one-time enrollment for 2019-2023.

The selected margin coverage level is the margin threshold below which payments are
received. MPP coverage level options ranged from $4.00/cwt, which was identified as
catastrophic coverage, to $8.00/cwt in $0.50/cwt increments (Table 2). The maximum margin
coverage level increased under DMC and ranged from $4.00/cwt to $9.50/cwt.

These two decisions were the basis for determining the cost of enrollment for the producer
and any payments to be received. Participating dairy farms paid a $100 administration fee and a
premium based on the chosen margin coverage level. Producer premiums were calculated as the
covered milk marketings multiplied by the per hundredweight premium associated with the
coverage level selected. The per hundredweight premiums for the program were fixed for the
duration of the Farm Bill and a higher coverage level was associated with a higher premium cost.
MPP premiums ranged from $0.00/cwt for the $4.00/cwt coverage level to $0.475/cwt for the
$8.00/cwt coverage level for Tier 1 (Table 2).

If the ADPM fell below the selected margin coverage level, then the farmer would receive a
payment based on the difference between the ADPM and the margin coverage level. For example,
if the ADPM was $7.72/cwt, and the farmer selected $9.50/cwt as their coverage level, then the
farmer would receive $1.78/cwt on enrolled milk for that month of production. As a reminder,
from 2014-2017 the ADPM was based on bi-monthly rather than monthly margins.

Finally, it is important to note that MPP and DMC were constructed with a two-tier premium
structure. There was no cap on the total amount of milk that could be enrolled in the program, but
Tier 1, with less expensive premiums, was limited. Under the MPP, Tier 1 was limited to four
million pounds per year while under the DMC Tier 1 was increased to five million pounds. Any
milk covered above these thresholds would be covered under Tier 2 premiums, which were
substantially more expensive than those in Tier 1. For reference, the average cow in the U.S. over
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this period produced between 22,000 and 24,000 pounds per year. Thus, a herd of approximately
180 to 210 milk cows could reasonably cover all milk production under Tier 1. The tier structure
also indicates that larger herds (e.g., 1000+ cows) can only economically cover a fraction of their
milk production at the highest coverage levels.

DMC Modifications from MPP

The MPP did not frequently pay out even as dairy farms struggled through low-income years in
2015 and 2016. Specifically, in its first two years of operation, MPP collected $96 million in fees
and premiums while only paying out $2 million in indemnities (Novakovic and Stephenson,
2018). Dairy farmer dissatisfaction with the effectiveness of the MPP motivated changes for the
2018 coverage year through the Bipartisan Budget Act which resulted in lower premiums and
monthly, rather than bimonthly, margin calculations. Changes in the 2018 Farm Bill included
renaming MPP the Dairy Margin Coverage (DMC) Program, lowering Tier 1 premium costs,
expanding Tier 1 coverage levels to range from $4.00/cwt to $9.50/cwt, and increasing the
historical production coverage percentage range from 25-90% to 5-95%. A 25% discount on
annual premiums was made available for farmers who made a binding decision to enroll in DMC
for the entire 5-year duration of the Farm Bill (2019-2023). Finally, the 2018 Farm Bill allowed
dairy farmers to enroll simultaneously in other risk management programs including Livestock
Gross Margin—Dairy (LGM-Dairy) and the new Dairy Revenue Protection (DRP) which was not
previously allowed under MPP. For the DMC, the feed cost calculation was updated to reflect the
cost of high-quality feed necessary for dairy operations. The alfalfa hay price used in the feed cost
was originally comprised of 50% premium hay and 50% alfalfa hay, but this was changed to 100%
premium alfalfa hay at the end of 2021 (retroactive for the 2020 coverage year).

Program Results and Farm Impacts

From 2015 through 2023 the annual U.S. All-Milk price ranged from a low of $16.18/cwt in 2018
to a high of $25.56/cwt in 2022.3 Feed costs per hundredweight of milk ranged from $7.91/cwt to
$14.83/cwt. Market conditions, supply and demand, and weather conditions all contributed to the
variation in prices which resulted in a highly variable ADPM (Figure 1). The ADPM averaged
$8.43/cwt for MPP from 2015-2018 and $8.68/cwt for DMC from 2019-2023.

Assuming milk was covered at the highest coverage level for the program, $8/cwt for MPP
and $9.50/cwt for DMC, we can calculate example farm indemnity payments. Program
participants frequently received payments, and 2017 was the only year in which no payments were
received from 2015-2023. From 2015-2018, MPP made payments in 46.7% of the pay periods
(14/30), and the rate of payouts was higher under DMC which occurred in 60% of monthly pay
periods (36/60) from 2019-2023. In total, from 2015-2023, farmers received payouts in 55.6% of
the payout periods (Table 3).

The net payout is the gross payout less the premium costs whereas the total net payout is the
nominal net payout based on the maximum allowable milk covered in Tier 1, which was four
million pounds for 2015-2017 and five million pounds for 2018-2023. Annual gross payments
ranged from $0.00/cwt in 2017 to $2.81/cwt in 2023, with an average annual payout of $0.91/cwt
(Table 3). The net payout was negative in 2015 and 2017. Thus, participation in the MPP was not
financially beneficial which prompted the changes in the 2018 Bipartisan Budget Act and 2018
Farm Bill. The lower premium costs and higher coverage level options led to a positive net payout
for farmers in each of the years from 2018-2023, ranging from $0.04/cwt of milk enrolled in 2022

3 MPP was initiated in September 2014, but we omit the 2014 coverage year from the analysis because
enrollment for 2014 ended on December 19, 2014, and farmers knew that no payments would be received
so sign-up was not rational.
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Figure 1. Actual Dairy Production Margin and Coverage Levels, 2014-2023

Notes: ADPM is the actual dairy production margin which is defined in equation (1) as the difference
between the all-milk price and the representative feed cost. MPP is the Margin Protection Program, and

DMC is the Dairy Margin Coverage Program.

Table 3. Payment Summary Statistics, 2015-2023

Number  Periods Total Net Payout as
Coverage of with a Gross Net Net Share of
Program Year payments payment Payout Payout Payout Farm Revenue
201-
<200 500 500+
COWS COWS COWS
(%) ($/cwt)  ($/cwt)  ($/farm) (%)
MPP 2015 4 66.7 0.13 -0.34 -13,601  -1.1 -0.8 -0.2
MPP 2016 2 333 0.51 0.04 1,590 0.2 0.2 0.1
MPP 2017 0 0.0 0.00 -0.48 -19,000  -2.5 -1.8 -0.6
MPP 2018 8 66.7 0.63 0.49 24,548 2.9 2.0 0.7
DMC 2019 7 583 0.54 0.39 19,583 2.1 1.4 0.5
DMC 2020 5 41.7 0.81 0.66 33,125 3.0 2.0 0.6
DMC 2021 11 91.7 2.59 2.44 121,792 11.7 8.0 23
DMC 2022 2 16.7 0.19 0.04 2,083 0.2 0.1 <0.1
DMC 2023 11 91.7 2.81 2.66 132,792 119 83 2.4
Total 50 55.6 8.22 5.90 302,912

Notes: The total potential number of payouts for 2015-2017 was six as a bimonthly margin was used. From
2018-2023 a monthly margin was used which resulted in 12 potential payouts. Payouts calculated based on
the highest coverage level which is $8.00/cwt for 2015-2017 and $9.50/cwt for 2018-2023.
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to $2.66/cwt of milk enrolled in 2023. The net payout from 2015-2023 totaled $5.90/cwt, which
equates to nearly $303,000 per herd in net payments over the 9-year period at the maximum Tier
1 milk quantity and coverage level. The average annual total net payout for MPP was -$1,616 per
herd, and for DMC the average was $61,875 per herd at the maximum Tier 1 milk quantity and
coverage level.

The payouts and impacts on individual farms varied throughout the program. Consider the
financial impact of the program on typical farms with different herd size considerations including
<200 milk cows, 201-500 milk cows, >500 milk cows (Table 3). Annual average gross revenue,
milk production, and herd size data were collected from FINBIN (Center for Farm Financial
Management UMN, 2025).* We use these data to calculate the percentage of farm revenue that is
derived from the MPP/DMC program on an annual basis. These calculations assume a 90%
coverage level for 2015-2018 and a 95% coverage level for 2019-2023 for the smallest herd size
(<200 milk cows), for which all milk production can be covered by Tier 1 premiums. For the
medium (201-500 milk cows) and large (<500 milk cows) herd sizes we assumed producers
maximized Tier 1 availability, thus their total net payout dollar amount was the same as both
medium and large farms have exhausted Tier 1 eligibility. The net payout as a percentage of total
revenue was the largest in magnitude for the small herds. In years in which a positive payment
was received, these farms received up to 11.9% of their revenue from program payments, but in
years in which the net payout was negative (2015 and 2017) the loss is larger in magnitude for
these farms relative to the medium and large farms (Table 3). The large farms received a maximum
of 2.4% of their revenue from this program in 2023, given that a maximum of 5 million pounds
of milk production could be covered with Tier 1 rates. Thus, while the net payout for medium and
large farms was larger than that of small farms, this payout was a considerably smaller portion of
income in a relative sense for these farms. Given the small percentage of revenue that was
generated from MPP/DMC relative to the gross revenue, large operations may view the
MPP/DMC program as a less important component of a risk management program.

Explaining Program Participation

Farmer MPP/DMC participation decisions are contingent on many factors and farm
characteristics. We expect farmers to participate if their expected farm income with participation
is larger than without participation (Goodwin and Schroeder, 1994; Katchova and Miranda, 2004;
Wolf and Widmar, 2014). As noted above, participation in these programs have frequently been
financially beneficial for farmers.

Average U.S. participation ranged from 42.1% of licensed operations enrolled in 2020 to
67.9% in 2019. Of the ten largest milk producing states, Minnesota had the highest average
participation while Pennsylvania had the lowest average participation in the program. 3
Pennsylvania, a state that ranked eighth in milk production as of 2023, had an average
participation rate of 32% with annual rates ranging between 16.7% and 40.5% from 2015-2023
while Minnesota, which ranked seventh in milk production, averaged 86% of operations enrolled,
which ranged from 77.4% to 92.6% (Figure 2).

4 The average gross revenue, milk yield and herd size across the three herd size groupings (<200, N=2,586;
201-500, N=854; >500, N=438) were as follows. The average gross revenue from 2015-2023 was $409,633,
$1,472,676, and $4,869,548, respectively. The average milk yield was 21,4021bs/cow, 25,1111bs/cow, and
26,7681bs/cow for the <200, 201-500, and >500 dairy herds. The average herd size was 101 cows, 315 cows,
and 964 cows for each of the three herd size groups, respectively.

5 The top ten dairy states in terms of milk production, in order as of 2023, were CA, WI, ID, TX, NY, MI,
MN, PA, NM, and WA.
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Figure 2. State-level Average Participation Rate for MPP and DMC, 2015-2023

Variables and Data

In order to analyze factors that influence participation in MPP/DMC, we create a state-year panel.
The sample contains 414 state-year observations from 2015-2023 (46 states over 9 years).® Two
sub-periods were also considered, 2015-2018 (MPP) and 2019-2023 (DMC), which account for
each program’s cycle.

The dependent variable is state-level MPP/DMC participation rate defined as the number of
enrolled operations in a state divided by the total number of licensed dairy farm operations in a
state. The MPP/DMC operations enrolled annually are available at a state-level (USDA-FSA,
2024a; USDA-FSA, 2024b). The number of licensed dairy operations and milk production are
reported in the February release of the Milk Production publication (USDA-NASS, 2024).

There were a small number of state-year observations in which the participation rate was
above 100% due to differences in the reporting time of enrollment and licensed operations such
that there may have been operations that entered or exited the industry. For example, in 2023
Montana reported 40 licensed operations and 41 enrolled operations. In these cases (n=13), the
participation rate was set at 100%.”

Explanatory variables include the expected payout at enrollment deadline, an indicator
variable for guaranteed payout, an indicator for the presence of Amish population in a state,
availability of a state-level subsidy, milk produced per cow, and average herd size. Each
explanatory variable definition and data source is discussed in turn below.

Farmers make participation decisions in government programs based on expectations and
market conditions. If market projections indicate poor expected margins at sign-up and thus,
higher payments, farmers are more likely to participate in federal programs that mitigate downside
risk. To calculate the annual expected payout at enrollment deadline, we collected monthly futures

¢ MPP was introduced in 2014, but 2015 was the first year with a real participation decision. Alaska, Hawaii,
Rhode Island, and Wyoming were excluded because they were combined as “Other States” in 2022 and 2023
for the number of licensed dairy operations, and therefore we cannot distinguish the values for these states
in these years.

7 The gap between licensed and enrolled operations ranged from 1 (MT) to 10, and the initial participation
rates for these observations averaged 107.9%.
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prices for corn, soybean meal, and Class III milk for the relevant upcoming calendar year on the
enrollment deadline date. If the enrollment deadline was during the coverage year, then the known
actual cash prices for those months were used and futures prices were used for the remainder of
the coverage year. While futures contracts are available every calendar month for milk, corn and
soybean meal do not offer contracts for all months. Futures contracts are available in March, May,
July, September, and December for corn and January, March, May, July, August, September,
October, and December for soybean meal. For months in which no futures contract was available
for corn and soybean meal, price was estimated by interpolating prices between contracts to create
a monthly futures price. For example, April, June, and August corn futures prices were estimated
as an average of the months before and after that month. Corm futures prices for January and
February are those from December of the prior year as the new crop planting estimates would not
yet be released and therefore should not impact pricing.

Monthly futures prices were transformed to expected cash prices by constructing a national
basis—note that the programs examined use exclusively national prices.® For the basis, we
collected corn, soybean meal, and Class III milk futures prices at the end of the year for the
upcoming year (CME Group, 2024). Specifically, we used data from the third week of December
(approximately December 16-20 with exact dates depending on the year) which aligns with the
sign-up period and calculated an average futures market contract price from this 5-day period for
the upcoming year. We calculated the historical monthly basis as the actual cash price for the
commodity in the given month less the futures price for the commodity in the given month. From
the monthly basis, we calculated a 5-year rolling average basis from the previous five years which
transformed monthly futures prices collected in the first step to an expected cash price by adding
the two values together (expected cash price = futures price + basis). This resulted in monthly
expected cash prices for corn, soybean meal, and Class III milk.

Alfalfa hay does not have futures contracts trading, so we regressed corn and soybean futures
prices on alfalfa hay cash prices, to get an expected cash price for alfalfa as that relationship has
been shown to be highly correlated (Blake and Catlett, 1984; Bozic et al., 2012). After calculating
the expected cash prices for corn, soybean meal, alfalfa hay, and milk, the expected feed cost and
expected margin were calculated using equation (1). We use these values and assume the highest
available coverage level, $8/cwt for MPP and $9.50/cwt for DMC, to derive the expected payout
at enrollment deadline.

Typically, the enrollment deadline was prior to the start of the coverage year, but in a couple
of years the enrollment deadline was during the coverage year, and indemnity payments would be
retroactive to the start of the coverage year. Guaranteed payout is a binary variable that indicates
years when known indemnity payments exceeded premium costs at the highest coverage level at
the enrollment deadline. Guaranteed positive net payouts at the enrollment deadline occurred in
2018 and 2019.

Some farmers elect to not participate in price risk management tools because of religious
beliefs (Wolf, 2012). Specifically, Anabaptists tend to refrain from participation in government
programs (Amish Studies, 2024b). We included the presence of an Amish population, represented
by an indicator variable, because many Amish communities are engaged in dairy production
(Cross, 2018; Cross, 2024; Donnermeyer, 2023). Amish Population data from 2019-2023 was
reported in the Amish Population Profile by the Young Center for Anabaptist and Pietist Studies
(Amish Studies, 2024a). Data prior to 2019 (2015-2018) was provided by Elizabethtown
College’s Young Center for Anabaptist and Pietist Studies (E. Burdge Jr, personal
communication, October 17, 2024). There were 31 states with a reported Amish population in

8 Because the program uses national prices, regions that experience high feed costs and/or low milk prices
receive the same support as regions with low feed costs and/or high milk prices, and it is likely that state-
level or producer-specific prices and the associated margin will differ from those used within the program.
There are five states which have comparable price series (IA, MI, MN, SD, and WI). Using state-level data,
the correlations with U.S. ADPM were at least 92% in each case. Of course, these states are all near or in the
corn belt and, therefore, more likely to be highly correlated with feed prices than other states.
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2015, and this number increased to 32 states by 2023. States that did not have Amish population
estimates were assumed to have no/negligible Amish population, based on the descriptions
provided in the Amish Population Profile estimates. Given the Amish population’s beliefs
surrounding participation in government programs, we expected that states with an Amish
population would have lower participation rates in the MPP/DMC programs.

Six states created programs that supported enrollment in MPP or DMC by subsidizing premium
costs (Table A2). Missouri was the only state to support farmers in a cost-share of the premiums for
the MPP. Maryland, New Jersey, Vermont, and Virginia covered Tier 1 premiums for farmers in
selected years under the DMC program. Minnesota’s program, the Dairy Assistance, Investment,
and Relief Initiative, was unique in that in order to receive the subsidy farmers were required to
enroll for the full duration of the 2018 Farm Bill (2019-2023) rather than making annual decisions.
States cited many reasons for implementing a cost-share program including stabilizing the state's
dairy economy for long-term viability (MN; Minnesota Milk Producers Association, 2023), assisting
with the struggle of low milk prices and high feed costs (MD; Maryland Department of Agriculture,
2019a, 2019b, 2021), and saving their struggling dairy industry which has higher overhead expenses
relative to neighboring states (NJ; Difilippo, 2022). The state-level subsidy is an indicator variable
for states that had a premium cost-share program in place for a given year. We expected states with
a cost-share program to have higher participation in MPP/DMC, all else equal, as the cost for
participants was reduced or eliminated altogether.

Milk yield and herd size data were collected from the USDA-ERS Dairy Data, and these data
varied across time and state (USDA-ERS, 2024a). Milk yield is measured in average pounds of
production per cow. The average herd size is the total number of cows in a state divided by the number
of licensed dairy farms in that state. Small dairy herds (i.e., <200 milk cows) can likely cover all or
most of their milk production with Tier 1 premiums, while larger herds (i.e., >200 milk cows) are
only able to cover a portion of their milk production with Tier 1 premiums. We expected that smaller
herds would be more likely to participate as the relative benefits are larger for smaller operations.
Noting that Tier 2 premiums are substantially higher, large herds may be less likely to participate in
MPP/DMC because they cannot cover all milk production in the less expensive Tier 1.

Descriptive Statistics

We analyzed three time periods including one across the two programs and one for each program
(2015-2023, 2015-2018, and 2019-2023). Descriptive statistics are provided in Table 4. The U.S.
participation rate in MPP/DMC was approximately 60% with a minimum of 13% in West Virginia
in 2020 to 100% in several states across the time period. The participation rate was higher for the
DMC years (2019-2023) than the MPP years (2015-2018).°

The expected annual payout ranged from $0.00/cwt, indicating that no payments were
expected, to $2.80/cwt. The average expected annual payout for 2015-2023 was $0.56/cwt. Thus,
on average, at the enrollment deadline the program was expected to provide a positive payout to
farmers. Recall that the program used national prices, so the expected payout varied only by year.
There were two years, 2018 and 2019, in which farmers knew with certainty at the sign-up
deadline that they would receive a positive net payment. Approximately 66% of state-year
observations had a nonzero Amish population, which was measured by a binary indicator, thus
several states reported no Amish population. Indiana, Ohio, and Pennsylvania had the largest
Amish populations and experienced a growing percentage over the time period examined. There
were a total of 16 state-year observations with a subsidy indicator, which averaged 2-6% of
observations depending on the sample. The average milk per cow was approximately 21,000
pounds, and average herd sizes were smaller for MPP (431 cows) than DMC (559 cows).

9 Approximately 70% of U.S. milk production is enrolled in MPP/DMC. However, because the first Tier of
protection is the only amount that is rational to purchase, the program is aimed at smaller herds, and the
percent of milk protected is less relevant to the policy implications.
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Table 4. Descriptive Statistics

Mean Std. Dev.
MPP and DMC Years: 2015-2023
U.S. Participation Rate (% farms) 60.0 7.5
Milk Enrolled (% milk) 69.2 10.2
Expected Payout ($/cwt) 0.56 0.85
Guaranteed Payout (0/1) 0.22 0.42
Amish Population (0/1) 0.66 0.48
State Subsidy (0/1) 0.04 0.19
Milk Per Cow (lbs) 20,955 3,524
Herd Size (cows) 502 596
N 414
MPP Years: 2015-2018
U.S. Participation Rate (% farms) 59.7 3.0
Milk Enrolled (% milk) 69.7 12.2
Expected Payout ($/cwt) 0.15 0.23
Guaranteed Payout (0/1) 0.25 0.43
Amish Population (0/1) 0.65 0.48
State Subsidy (0/1) 0.02 0.13
Milk Per Cow (lbs) 20,609 3,259
Herd Size (cows) 431 519
N 184
DMC Years: 2019-2023
U.S. Participation Rate (% farms) 60.2 10.3
Milk Enrolled (% milk) 68.8 9.9
Expected Payout ($/cwt) 0.90 1.00
Guaranteed Payout (0/1) 0.20 0.40
Amish Population (0/1) 0.66 0.47
State Subsidy (0/1) 0.06 0.23
Milk Per Cow (lbs) 21,231 3,705
Herd Size (cows) 559 647
N 230

Notes: There were 13 total observations (n=4 for 2015-2018 subset, n=9 for 2019-2023 subset) in which
the implied participation rate exceeded 100% due to differences in the reporting time. In these cases, the
participation rate was set at 100%.
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Empirical Methods

To examine the factors related to state-level MPP and DMC program sign-up rates, we utilize the
fractional logit model as an econometric procedure for analysis of limited-dependent variables
that are continuous in the unit interval, which ensures non-negative estimates within the unit
interval (Papke and Wooldridge, 1996; Wooldridge, 2002). This model is identical to the familiar
logit model for binary outcomes, except that it allows for the dependent variable to take on any
value in the unit interval, not just the boundary values 0 and 1. The fractional response model
takes the form,
) E(Dh |2)=G(zy)
where the expected value of the dependent variable, D, for the cross-sectional unit h, is
conditional on z, and this is the cumulative density function of the logistic distribution G( ), where
z is a vector of explanatory variables which influence sign-up and y is a vector of coefficients.
Fractional logit regression (Papke and Wooldridge, 1996) is a quasi-maximum likelihood
method based on the work of Gourieroux, Monfort and Trognon (1984) and McCullagh and
Nelder (1989) which utilizes the Bernoulli log-likelihood function,

(3) L(v)=§{Dh In[ G(zp)]+ (1= Dy ) 1- G(z)]}

for sample size H, which is well defined for 0 < G() < 1. This log-likelihood function is identical to
that used in standard maximum likelihood estimation of binary response index models except for
the fractional nature of the dependent variable. Because equation (3) is a member of the linear
exponential family of distributions, the quasi-maximum likelihood estimator § is consistent for y

when (2) holds regardless of the true conditional distribution of D; (Gourieroux, Monfort and
Trognon, 1984). We estimated factors associated with the state-level participation rate in
MPP/DMC with a fractional logit model, implemented using the fracreg logit command in Stata®©.

Results and Discussion

The estimated coefficients and the marginal effects are reported in Tables 5 and 6. The coefficients
represent the effect of a one-unit change in the explanatory variable on the probability of
participating in MPP/DMC. The marginal effects are computed at the mean and are the derivative
of the probability with respect to the explanatory variable (dy/dx). The marginal effect is the
change in the state-level participation rate, measured in percentage points, from a one-unit
increase in the explanatory variable at its mean for continuous variables or for the presence of that
explanator for binary variables. The discussion here focuses on the marginal effects.

Results were generally consistent across the time periods for the participation rate models. The
expected and guaranteed payout both held significant relationships with participation. These
measures differ in that the expected payout is the continuous $/cwt amount that farmers expected at
sign-up, while the guaranteed payout is a binary indicator that the farmer would recover a positive
net payout. The expected payout was positively associated with participation over the entire period
as well as the life of DMC (2019-2023). Depending on the sample, a $0.10/cwt increase in the
expected payout at its mean value of $0.51/cwt was associated with a 0.31 to 0.42 percentage point
increase in participation, all else equal. The negative and statistically significant relationship during
the MPP sub-period (2015-2018) was likely due to previous program outcomes and experiences
such that farmers may not have elected to participate because of the lack of financial gain from the
program in 2015-2017. This result is consistent with the results from Wolf and Widmar (2014) who
examined dairy farmer use of forward contracts, and survey respondents listed that others lost money
as one of the reasons that they had not participated in this risk management strategy.
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Table 5. Fractional Logit Regression Results: Dependent Variable — Participation Rate

Explanatory Variable 2015-2023 2015-2018 2019-2023
Expected Payout ($/cwt) 0.153 ok -3.808 Hokk 0.210 ok
(0.037) (0.843) (0.030)
Guaranteed Payout (0/1) 0.292 HoHk 2.132 *oxk 0.499 Hoxk
(0.064) (0.443) (0.076)
Amish Indicator (0/1) -0.340 * -0.199 -0.431 ok
(0.180) (0.197) (0.208)
State Subsidy (0/1) 0.174 -0.642 *x 0.483
(0.364) (0.286) (0.424)
Milk Per Cow (lbs/year) <0.0001 <0.0001 -0.00005 *
(0.0001) (0.0001) (0.00003)
Herd Size (milk cows) 0.0003 * 0.0005 y 0.0003
(0.0002) (0.0002) (0.0002)
Intercept 1.520 Hx 1.116 1.907 ok
(0.611) (0.713) (0.616)
N 414 184 230

Notes: Standard errors in parenthesis and clustered at state-level. *p<0.1, **p<0.05, ***p<0.01

Table 6. Fractional Logit Marginal Effects: Dependent Variable — Participation Rate

Explanatory Variable 2015-2023 2015-2018 2019-2023
Expected Payout ($/cwt) 0.031 *EF -0.777 oAk 0.042 oAk
(0.007) (0.154) (0.006)
Guaranteed Payout (0/1) 0.059 HoHk 0.435 HoHk 0.099 HoHk
(0.013) (0.081) (0.016)
Amish Indicator (0/1) -0.068 * -0.041 -0.085 ok
(0.035) (0.041) (0.042)
State Subsidy (0/1) 0.037 -0.131 ok 0.096
(0.075) (0.055) (0.084)
Milk Per Cow (lbs/year) <0.001 <0.001 -0.00001 *
(<0.001) (0.001) (<0.00001)
Herd Size (milk cows) 0.00006 * 0.0001 ok 0.00006
(0.00003) (0.00004) (0.00003)

Notes: Standard errors in parenthesis and clustered at state-level. *p<0.1, **p<0.05, ***p<0.01

The guaranteed payout indicator variable was positive and statistically significant for the full
time period (5.9 percentage points) as well as the DMC period (9.9 percentage points). The
extreme effect, a 43.5 percentage point increase when a payout was guaranteed during the 2015-
2018 time period, was likely due to 2018 being the only year with a guaranteed payout and the
program changes in the Bipartisan Budget Act for the 2018 coverage year. It seems likely that the
positive association between the guaranteed payout and the participation rate is due to a
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combination of behavioral responses to certainty in positive net payouts and favorable policy
changes for the program in both of these years.

The presence of an Amish population and participation were inversely related. This
relationship was statistically significant with the presence lowering participation rate by 6.8 to 8.5
percentage points, but the relationship for the MPP period was not statistically significant. This
result supports the contention that an increase in the Amish population, which tends to refrain
from participation in safety net program, results in lower state-level participation (Novakovic et
al., 2015). This inverse relationship explains part of the reason that full participation is not
achieved.

Results indicated no statistically significant relationship between the presence of a state-level
subsidy and participation in the full time period and the DMC program subperiod. That is, the
subsidy programs were not influencing farmer enrollment decisions in the risk management
program. The exception was a negative relationship during the MPP subperiod. Missouri was the
only state to offer a cost-share program for the 2015-2018 subsample, so this variable is an
intercept for Missouri, which had a lower participation rate and the negative, statistically
significant coefficient is not surprising. Despite these findings, farms enrolled in MPP/DMC in
state with a cost-share program were financially better off because they received additional
revenue relative to farms that did not have a state subsidy program. It is possible that the state-
level programs impacted the intensive margin such as higher coverage level selection which was
not captured in this analysis because coverage level selection data were not available beyond MPP
years.!?

Milk per cow had a small, negative association with participation during the DMC subperiod
but no relationship in the other samples. Herd size generated a positive association with farm
participation for the entire period and the MPP subperiod. Using state-average values for these
two variables did not capture underlying within-state variation, which likely masked the detection
of a significant relationship with the state-level participation rate. Previous farm-level studies have
identified statistically significant relationships between herd size and participation. Wolf (2012)
and Wolf and Widmar (2014) found that larger herd sizes were associated with increased
participation in futures, options, and forward contracts for milk and feed price risk. Given these
previous results, the null finding in this study may be due to a combination of the use of state
average herd sizes, where the within-state variation is not captured, and the premium structure of
MPP/DMC, which makes the program less valuable for large operations.

Conclusions

This is the first study to (1) provide a comprehensive ex-post summary of the MPP/DMC program
and (2) examine factors that influence participation in MPP/DMC, including the presence of state-
level subsidies. Results indicate that the program has, on average, paid out to dairy farmers and
serves as a valuable safety net for dairy producers. From a policy perspective, the changes from
MPP to DMC in the 2018 Farm Bill substantially changed the financial impact of the program for
participants. The average net payout for milk production covered under MPP was -$0.07/cwt, and
for DMC the average was $1.28/cwt at the highest margin coverage levels.

However, the program design has implications for dairy farms of various sizes and production
styles. The program was designed to serve as a primary risk management tool for small dairy
farms (Newton, Thraen and Bozic, 2015). The effect of the program for large operations remains
small in magnitude given the production cap on Tier 1 and high premiums associated with Tier 2.
Specifically, the program is most beneficial for small producers as a larger portion of their gross

19 For example, the participation rate in Missouri was 52.5% in 2015, which was below the average of all the
other states (56.9%), but when the participation rate is divided into coverage levels (catastrophic and buy-
up), Missouri had much higher buy-up coverage rates, where buy-up refers to coverage levels above
$4.00/cwt and catastrophic coverage refer to the $4.00/cwt coverage level.
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revenue is derived from the program payments, and they may be able to cover all milk production
under the less costly Tier 1 premiums. One recent change, which made the program more
equitable across farm sizes, was the change in the One Big Beautiful Bill Act, passed in July 2025,
which increased Tier 1 coverage to 6 million pounds and updated the historical production base.
Another consideration of the policy design is that it does not address organic production, which
was beyond the scope of this article. Organic producers incur risks that are not well managed by
MPP/DMC, and this could be an area for further research.

Participation in MPP/DMC was effective at replacing income when milk margins were low
resulting in a net payout in seven of the nine years examined, yet participation averaged less than
three-quarters of eligible operations. Several factors influenced participation in MPP/DMC on the
extensive margin. Expected payouts, guaranteed payments at sign-up, and herd size positively
influenced participation, while farmers’ beliefs about involvement in government payment
programs negatively influenced participation and explained part of why full participation is not
achieved. The availability of a state-level subsidy essentially did not influence participation in
MPP/DMC, but these programs may have contributed to enhancing the economic viability of their
state dairy industry by providing direct financial assistance to dairy farmers. Understanding the
interaction between these characteristics and participation can enhance the delivery and
performance of the program.

A limitation of this study is that these data capture the binary participation decision, and more
detailed data, including coverage level selection and milk enrolled at a farm-level, would
complement this research and provide additional policy insights including an understanding of
the financial impact across farm size. Further analysis is necessary on this program, as our study
largely did not consider Tier 2 enrollment considerations beyond the catastrophic $4.00/cwt
coverage level. The availability of richer data that includes coverage level selections may enhance
the results by examining intensive margin effects. This analysis would improve the understanding
of program participation and intensity, as well as the impact of policy design on producers of
various sizes, facilitating informed policy decisions and modifications.

[First submitted August 2025; accepted for publication March 2026.]
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Table Al. Enrollment deadlines for MPP and DMC

Appendix
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Coverage  Enrollment
Program Year Deadline
MPP 2014 12/19/2014
MPP 2015 12/19/2014
MPP 2016 11/20/2015
MPP 2017 12/16/2016
MPP 2018 6/22/2018
DMC 2019 9/27/2019
DMC 2020 12/20/2019
DMC 2021 12/11/2020
DMC 2022 3/25/2022
DMC 2023 1/31/2023

Table A2. State-programs and descriptions of subsidy for MPP or DMC

State Years Subsidy Policy name

Missouri 2015, 2016,2017  70% of premium Dairy producer margin insurance
premium assistance program

Minnesota 2019-2023 $0.23/cwt (total) Dairy assistance, investment, and
relief initiative (DAIRI)

Maryland 2019, 2020, 2022  Tier 1 premiums N/A

New Jersey 2022 Tier 1 premiums Dairy margin coverage
reimbursement

Vermont 2022, 2023 Tier 1 premiums Dairy risk management assistance
program

Virginia 2022, 2023 Tier 1 premiums Dairy producer margin coverage

premium assistance program
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