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Executive Summary

Purpose

Background

Traditional federal dairy policy objectives include ensuring an adequate
supply of quality milk, stabilizing milk prices, and improving producer
income. To achieve these objectives, the Congress created two interre-
lated programs—federal milk marketing orders and the price support
program. These programs are administered by the U.S. Department of
Agriculture (UspA). The mechanism used to set minimum prices for milk
marketing orders is the Minnesota-Wisconsin (M-W) price series. This
series prices over 70 percent of all domestically produced milk.

A 1988 GA0 report, Milk Marketing Orders: Options For Change (GAO/
RCED-88-9, Mar. 21, 1988), discussed the impact of marketing orders and
set forth options for change. Subsequently, Senators Patrick Leahy,
Rudy Boschwitz, and Bob Kasten requested that GAO (1) determine
whether the M-W price series is a reliable and appropriate adjuster of
milk prices, (2) determine whether the M-W price series needs to be
improved, and (3) develop recommendations for improving the pricing
system for milk used in manufacturing, if warranted.

Dairy producers sell either grade A or grade B milk. Grade A milk can be
used for fluid consumption or for manufacturing and is produced under
higher quality standards than grade B milk. Grade B milk is used only
for manufacturing dairy products and is not regulated by federal milk
marketing orders.

Through the price support program, the government supports the price
of milk sold for manufacturing uses by offering to purchase any quanti-
ties of butter, cheese, and nonfat dry milk that are offered at specified
prices. The government'’s purchase prices, which include allowances to
cover processing costs and profits, are derived from a planned support
price for milk. While the price support program is intended to establish
a floor on grade B milk prices, it does not always prevent market condi-
tions from causing the price to go below that floor. Periodically, market
conditions can cause the price to rise above that floor.

The M-w price is the estimated average price paid for grade B milk by
plants in Minnesota and Wisconsin. Milk marketing orders use the M-w
price as the minimum price for grade A milk used for manufactured
products and set minimum fluid milk prices based on that price. The M-w
price is intended to reflect a market-determined price for milk used for
manufacturing in Minnesota and Wisconsin, which produce over 50 per-
cent of the nation’s grade B milk.
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Executive Summary

GAO's 1988 report suggested that the Congress consider reducing the fed-
eral role in milk pricing through a sequence of steps. These steps would
be made incrementally to allow time for the dairy industry to adjust and
for the government to monitor such adjustments to ensure that unantici-
pated adverse effects did not occur. Until this step-by-step process
reaches the point of eliminating all aspects of federal order pricing, a
mechanism is needed to set minimum prices.

The 1988 report was a policy analysis report that assessed various poi-
icy options for changing the current milk marketing order system. In
contrast, this report evaluates alternative technical bases for pricing
most milk nationally within the current or modified system for regulat-
ing milk.

Results in Brief

If present trends continue, the validity of the M-w milk price series as a
basis for establishing milk prices will become increasingly questionable.
Declines in grade B milk production and in the number of grade B
purchasing plants will gradually reduce its reliability as an accurate
indicator of the price of milk used in manufacturing dairy products.

GAO, with the assistance of three consultants—experts in agricultural
economics—evaluated five alternatives to the current M-W price series.
GaO0 believes these five represent the range of the primary viable alter-
natives under the current marketing order system and some of the pro-
posed modifications to that system outlined in Ga0’s 1988 report. GAO
evaluated these alternatives in terms of the extent to which they (1)
reflect national prices of manufactured dairy products, (2) reflect
national supply-demand conditions for milk used for manufacturing, (3)
generate a price that is not significantly affected by local conditions, (4)
provide a valid mechanism for setting milk prices over the long term,
and (5) are automatic and self-adjusting. The current M-w price is becor-
ing gradually less reliable as a measure of national supply-demand con-
ditions for milk used for manufacturing, does not provide a valid pricing
mechanism over the long term, and is affected by local conditions.
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GAQO’s Analysis

Executive Summary

Grade B Production
Decline

Grade B milk production and the number of grade B purchasing plants
in Minnesota and Wisconsin have declined significantly since the M-w
price series was introduced. In 1965, grade B milk production in Minne-
sota and Wisconsin totaled about 19 billion pounds and accounted for 67
percent of milk produced in the two states. By 1988, grade B milk pro-
duction in the two states was about 8 billion pounds and accounted for
22 percent of the milk produced in these two states. This decline has
occurred because of financial incentives for converting to grade A pro-
duction and more restrictive standards for grade B production. If recent
production trends continue, total grade B production in these two states
could be as low as about 5 billion pounds by the year 2000. In addition.,
the number of plants in Minnesota and Wisconsin that purchase grade B
milk has declined from about 1,325 in the 1960s to about 315 in 1989.
Thus, the rationale for M-w pricing—that it reflects a market-determined
price for milk used in manufacturing dairy products—has eroded and
may soon no longer exist.

Other M-W Deficiencies

There are also concerns about the representativeness of the plant sam-
ples and the way data are collected. The samples of plants that report
data used to determine the M-w price may have become less representa-
tive of grade B purchasing plants. Factors relating to data collection also
distort the M-w price. Farm-to-plant milk-hauling subsidies to producers
are not taken into consideration in prices reported to USDA. Also, USDA
adjusts the reported prices to a standard content level for one compo-
nent (butterfat) but not for other components used in Minnesota and
Wisconsin milk pricing.

Alternative Pricing
Mechanisms

GAO evaluated five alternatives to the current price series that fall into
three categories—those intended to reflect a market-determined price,

those determined by a formula, and those administratively determined.
The following are the five alternatives GAO evaluated:

A regulated grade A manufacturing price series that would operate like
the M-W price series, except that prices of grade A milk used in manufac-
turing under milk marketing orders, along with grade B milk prices,
would be used to determine the pricing base.
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A deregulated grade A price series that would also operate like the M-w
price series, except that, to establish a pricing base, grade A manufac-
turing milk prices would be collected from selected plants removed from
federal milk marketing orders, along with the grade B milk prices.

A product formula that would derive milk’s value from dairy product
prices.

An economic formula that would use broad economic factors, such as
production costs and the Consumer Price Index, to establish milk price
changes.

An administratively determined price that would be set through an
administrative process, such as a committee, hearing, or panel.

Both the regulated and deregulated grade A manufacturing milk price
series would reflect national prices of manufactured dairy products and
national supply-demand conditions for milk used for manufacturing
because they would be based on a large volume of milk. These series
would generate a price that would generally not be affected by local con-
ditions. They would also provide a valid mechanism for setting prices
over the long-term, be automatic, and be self-adjusting. In Ga0's view,
however, the deregulated grade A series is less desirable because it
would treat some producers unequally. They would no longer share in
some of the benefits of marketing orders and may receive lower prices
for their milk.

Between the economic and product formulas, the product formula is
superior. Product formulas do the best job of reflecting national prices
of manufactured dairy products and national supply-demand conditions
for milk used for manufacturing. They are also less likely to be affected
by local conditions than is a regulated grade A price. In addition, they
would be automatic and self-adjusting and would provide a mechanism
for setting prices over the long-term. In contrast, economic formulas
would not necessarily reflect the prices of manufactured dairy products
or supply-demand conditions for milk used for manufacturing. However,
they would have the other characteristics of the product formula.

Generally, the administered price aiternative does not have the desired
characteristics of a pricing mechanism. Without frequent adjustments, it
would not reflect prices of manufactured dairy products nor national
supply-demand conditions for milk used for manufacturing.

GAO did not attempt to predict (1) how much of a differential would
exist between the M-w price and price levels resulting from the various
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Recommendations

Agency Comments and
GAOQO’s Evaluation

alternatives nor (2) the impact on the retail price of milk or milk prod-
ucts. However, any of the five alternatives GAO evaluated could be
phased in over time. They could be adjusted to ensure that the net price
to the producer would not immediately change dramatically as a result
of changing from the M-w price series to a new price series.

As long as milk prices continue to be regulated. there will be a need for a
pricing system to fill the role now played by the M-w price series. In view
of the declining importance of grade B milk, GAO recommends that the
Secretary of Agriculture initiate efforts to develop and test a new pric-
ing series. GAO believes that the alternatives discussed in this report can
provide a useful starting point for such an effort by UsDa.

USDA stated that, in its view, the M-W price is still as good a means as
exists for moving minimum class prices in federal order markets. How-
ever, the Department acknowledged that an alternative mechanism will
have to eventually replace the M-w price series and noted that this
report can provide the framework for doing so.

While the M-w series may currently be a reliable basis for establishing
milk prices, significant declines in grade B milk production and in the
number of grade B purchasing plants are reducing its reliability as a fair
indicator of the value of milk used in manufacturing. Further, because
the replacement of the M-w price will probably be a difficult and lengthy
process, GAO believes that UsDA should initiate the process of developing
and testing alternatives to the M-w price at this time.
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Chapter 1

Introduction

Federal dairy policy objectives include (1) ensuring consumers of an
adequate supply of good quality milk, (2) stabilizing milk prices, and (3)
improving producers’ income. To fulfill these objectives, the Congress
created two interrelated programs—federal milk marketing orders and
the price support program, both of which are administered by the U.S.
Department of Agriculture (UsDa). Milk marketing orders establish mini-
mum prices that processors and manufacturers (plants) must pay pro-
ducers for grade A milk. The mechanism used to establish these
minimum prices is known as the Minnesota-Wisconsin (M-W) price series.
This series is based on the price dairy producers in Minnesota and Wis-
consin receive for grade B milk. The M-w price becomes the basis for
pricing all milk sold under federal marketing orders (over 70 percent of
all milk produced in the United States).

Dairy producers sell either grade A or grade B milk. Grade A milk pro-
duction must adhere to sanitation standards for milk production that
are higher than those for grade B milk. Grade A milk, representing 90
percent of total U.S. 1988 milk production, can be sold for either fluid or
manufacturing use. In 1988 about 43 percent of grade A milk was used
for fluid products. Grade A milk not needed for fluid use goes to manu-
facturing uses. Grade B milk can be used only to produce manufactured
dairy products.

Through the price support program the federal government supports the
price of milk sold for manufacturing uses by offering to purchase all
guantities of butter, cheese, and nonfat dry milk that are offered, at
specified prices. The government purchase prices, which include
allowances to cover processing costs and profit, are derived from a
planned support price for milk. While the price support program is
intended to establish a floor on grade B milk prices, it does not always
prevent market conditions from causing the price to go below that floor.
Periodically, market conditions can cause the price to rise above that
floor.

Our 1988 report on milk marketing orders was a policy analysis report
that discussed the effect of milk marketing orders on the milk surplus
problem and how the orders might be changed to reduce the incentives
for excessive milk production, and recommended steps to lessen federal
involvement in regulated milk pricing.' The report suggested the steps
be made incrementally to allow time for the dairy industry to adjust and

'Milk Marketing Orders: Options For Change (GAQ/RCED-88-9, Mar. 21, 1988).
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Chapter 1
Introduction

Background

for the government to monitor such adjustments to ensure that unantici-
pated adverse effects did not occur. In contrast. this report evaluates
alternative technical bases for pricing most milk nationally within the
current or modified system for regulating milk.

Federal milk marketing orders apply only to grade A milk sold in areas
of the United States where producers have voluntarily adopted them.
The orders set forth the minimum price to be paid producers, acceptable
milk marketing practices, and terms and conditions of sale. The USDA's
Agricultural Marketing Service administers the federal order program in
41 market areas (as of March 1989), which represent more than 80 per-
cent of the grade A milk marketed in the United States.

The federal milk marketing orders set monthly minimum prices for
grade A milk according to how the milk is used. Milk uses are generally
divided into three classes:

Class I milk, the highest priced milk, is milk used for fluid consumption.
Class I prices apply to milk sold as whole, skim, and low-fat milk; miik
drinks; and buttermilk.

Class II milk is milk used for fluid cream and to manufacture soft prod-
ucts, such as ice cream, cottage cheese, and yogurt.

Class III milk is milk used in the manufacture of hard products, such as
cheese, butter, and nonfat dry milk.?

The M-w price becomes the class III price and is the basis for determining
class I and class II prices. The minimum price paid to producers is based
on each order’s class prices and on the amount of milk used for each
class in a marketing order during a month. This minimum price is called
the blend price. Plants must pay at least the blend price, adjusted for
plant location and the producer’s butterfat test.? (See ch. 2 for further
discussion of butterfat tests.)

The grade A milk produced outside the federal milk marketing orders
represents about 20 percent of U.S. grade A milk production. For exam-
ple, California, with about 14 percent of total U.S. grade A milk produc-
tion, has chosen not to become part of the federal order system and has
adopted state milk pricing regulations.

“In orders that have only two classes of milk, all milk except fluid milk is class II.

JCooperatives are exempt from paying the blend price.

Page 11 GAO/RCED-90-8 Minnesota-Wisconsin Price Series



M-W Price Calculation

Chapter 1
Introduction

Prices used to calculate the M-w price are gathered through two different
reports submitted monthly by plants that purchase grade B milk in Min-
nesota and Wisconsin. All grade B plants within both states are

requested to provide the first report. This report contains ‘‘base month”

(previous month) price and quantity data used to calculate the previous
month’s average price, which provides a bench mark for the m-w price.
The second report, provided by a sample of plants in Minnesota and a
sample of plants in Wisconsin, provides price and quantity data on
grade B milk purchased in the first half of the current month. To the
extent that plants provide these data, these reports also provide an esti-
mate for the last 2 weeks in the month. Plants need to pay producers
twice a month to qualify as a sample plant. The estimate of price change
from the base month to the current month, derived from these two
reports, becomes the basis for the estimated monthly change in the M-w
price.

In addition to the data reported by the base and current month reporting
plants, USDA uses various other data to determine the M-Ww price each
month, such as

historical trend data showing the average changes in the M-w price and
the butterfat test from the base month to the current month;

recent trend data on cheddar cheese, butter, nonfat dry milk, and whey
powder price changes; and

current information on the dairy product market.

The M-w price is calculated by weighting the reported data by type of
product and size of plant, and summarizing the data. Current month
price changes are applied to the base month average prices to estimate
the current month price. The Minnesota Agricultural Statistics Service
calculates a price for Minnesota, and the Wisconsin Agricultural Statis-
tics Service calculates a price for Wisconsin. The price calculation in
each state requires judgment in analyzing the data reported, historical
trends, and current market patterns. These prices are forwarded to the
National Agricultural Statistics Service in Washington, D.C. The national
service reviews the data for consistency and reasonableness and works
with the state offices to resolve any questions.

Subsequently, the two prices are combined and weighted to arrive at an
average two-state price. The average price at the reported butterfat
level and a price converted to 3.5-percent butterfat content are released
by the national service. The converted price is the M-w price, which is
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Chapter 1
Introduction

the class III price used in all three-class federal orders and is the class II
price in all two-class federai orders.

Ohiectives Seane an Senators Patrick Leahy, Rudy Boschwitz, and Bob Kasten requested that
T TR Ty T T we determine whether the M-w price is a reliable and appropriate
Methodology adjuster of milk prices and whether it needs to be improved, and

develop recommendations for improving the pricing system for milk
used for manufacturing, if warranted.

To accomplish our objectives, we reviewed the literature on milk pricing
in the United States and, more specifically, the M-w system to determine
what issues the experts in the industry have addressed. We reviewed
studies prepared by government, industry, and academic groups.

To determine how the M-W system operates, we reviewed the M-w data
collection and calculation records of the National, Minnesota, and Wis-
consin Agricultural Statistics Services. We also discussed the M-w sys-
tem’s operation with officials of these agencies, the USDA’s Agricultural
Marketing Service, and the market administrators of the Upper Midwest
and Chicago Regional Federal Orders.

To obtain industry views on the M-w issue, we discussed the M-w price
mechanism with officials of 14 milk plants and 2 multi-plant coopera-
tives in Minnesota and Wisconsin. These organizations were selected
judgmentally to obtain a mix of product type, size of operation, and
location in the two states.

To obtain an indication of future trends in grade B milk production in
Minnesota and Wisconsin, we used a mail-in questionnaire to survey
active grade B milk producers in Minnesota and Wisconsin. This survey
was conducted between October 1988 and January 1989. We requested
producer plans for continuing grade B production at the end of 1 year
and at the end of 5 years. In the questionnaire sent to the Wisconsin
producers. we also requested views on the impact of the recent
increased frequency of grade B farm inspections and proposed tighten-
ing of grade B quality standards. To identify grade B milk producers, we
obtained computerized files from the two states that were current as of
September 1988 and used these to randomly sample 650 producers from
each state. We sent follow-up questionnaires to encourage responses
from individuals not responding to the original mailing. Survey response
rates were 80 percent for Minnesota producers and 83 percent for Wis-
consin producers.
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All sample surveys are subject to sampling error. That is, sample results
can differ from results that would be obtained if the entire population

responded to the questionnaire. We selected sample sizes large enough to
ensure that sampling error for estimates of percentages did not exceed 5
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percent at the .95 level of confidence.

We were assisted in our analysis of the M-Ww price series and its possible
alternatives by three agricultural economists: Dr. Robert Cropp, Dr.
Edward Jesse, and Dr. Ronald Knutson. Dr. Cropp is Dean of the College
of Agriculture at the University of Wisconsin-Platteville and Agricul-
tural Marketing Specialist with the Cooperative Extension Service, Uni-
versity of Wisconsin-Extension. Dr. jesse is Professor of Agricuiturai
Economics and Chairman of the Agricultural Economics Department at
the University of Wisconsin-Madison, and Agricultural Policy Specialist
with the Cooperative Extension Service, University of Wisconsin-Exten-
sion. Dr. Knutson is Professor of Agricultural Economics, Extension
Economist, and Director of the Agricultural and Food Policy Center at
Texas A&M University, formerly Administrator of the Farmer Coopera-
tive Service, and Chairman of the 1972 vsbA Milk Pricing Advisory Com-
mittee. All three consultants have extensive experience with dairy

marketing and policy matters.

At the conclusion of our review, we asked four agricultural economists
(knowledgeable of dairy industry operation) to review our draft report:
Dr. Bruce Gardner, former Professor of Agricultural and Resource Eco-
nomics at the University of Maryland; Dr. James Gruebele, Dairyman'’s

Coon Creamearvyv Agsociation of Tulare, California: Dr. Harold Harris, Jr
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Professor of Agricultural Economics at Clemson University; and Dr.

Dakhart Toankhann Dwafacanr Af Adgrinmiltniral Raanamine ot MNhin Qtata Tl
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versity. We considered their comments, and this report mcorporates
some changes made as a result of their review. However, this review
role should not be interpreted to imply that these reviewers necessarily
concur with all of the findings, conclusions and recommendations con-
tained in this report.

We conducted our review between May 1988 and January 1989 in
accordance with generally accepted government auditing standards.



Crapter 2

The M-W Pricing Mechanism
Needs Replacement

Declining Grade B
Milk Production and
Number of Purchasing
Plants Are Leading to
an Obsolete M-W Price
Series

The decline in grade B milk production and in the number of grade B
purchasing plants raises questions about the reliability of the grade B
price as the basis for valuing over 70 percent of the nation’s milk. How-
ever, we cannot quantify exactly when the decline will be significant
enough to negate the M-w price series’ usefulness.

There are also other issues that could result in the current M-w price
mechanism not accurately reflecting the price of milk used in manufac-
turing on a national basis. For example, the M-w plant samples may have
become less representative of all grade B purchasing plants in Minnesota
and Wisconsin, and most plants that are willing to report are currently
in the samples. Additionally, two factors not accounted for in the M-w
price calculation may distort the M-w price. First, plants subsidize the
cost of hauling milk from the farm to the plant, and this subsidy is not
part of the milk price reported to UsDa. Second, Minnesota and Wiscon-
sin grade B plants are changing their method of pricing grade B milk to
include milk components other than butterfat, such as protein. However,
while the M-w price is adjusted to a standard butterfat content, it is not
adjusted for protein levels. While our discussions with industry officials
indicated there are other possible weaknesses with the M-w price, we
only discuss those weaknesses for which we have adequate evidence.

Modifications could be made to address weaknesses such as those
related to hauling subsidies and multiple-component pricing. However,
the critical issue is the limited life of the M-w price because of the declin-
ing grade B production and number of grade B purchasing piants, and
these weaknesses cannot be corrected. Rather than making short-term
modifications. the time remaining could be better spent developing and
testing possible replacements.

The use of grade B milk prices for fluid milk pricing assumes that the M-
W price represents actual market conditions. However, the annual vol-
ume of grade B milk produced nationally and in Minnesota and Wiscon-
sin has been declining over the past 23 years. Further, the number of
grade B purchasing plants has decreased. Therefore, the price paid for
grade B milk is becoming a less reliable indicator of the price of milk
used in manufacturing. The decline in grade B production can be attrib-
uted to such factors as increased financial incentives that encourage
producers to convert to grade A milk production and more stringent
standards for milk quality and dairy facility inspections. This decline is
expected to continue. However, we are not able to specify at what point
in time this decline will render the M-w price unreliable.
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Chapter 2
The M-W Pricing Mechanism
Needs Replacement

Grade B Production Production of grade B milk in Minnesota and Wisconsin has declined

Declines over 50 percent since 1965. As figure 2.1 shows, between 1965 and 1975
grade B production in the two states decreased sharply. Since 1977 pro-
duction has continued to show a downward trend.

Figure 2.1: Grade B Milk Production in Minnesota and Wisconsin, 1965-88

Biliions of Pounds

1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1966 1987 1988
Year

As shown in table 2.1, Minnesota’s grade B production declined from
about 9 billion pounds in 1965 to about 3 billion pounds in 1988. Simi-
larly, Wisconsin's grade B production declined from about 10 billion
pounds in 1965 to about 5 billion pounds in 1988.
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Chapter 2
The M-W Pricing Mechanism
Needs Replacement

]
Table 2.1: Comparison of Minnesota, Wisconsin, and U.S. Grade B Milk Production, 1965, 1988
Pounds i billions

1965 1988

Percentof Percent of Percentof Percentof
Pounds U.S.grade B state’s total Pounds U.S.grade B state’s total
- grade B milk milk? milk grade B milk milk® milk
\Minnesota 9 22 84 3 20 28
Wisconsin 10 27 57 5 35 20
Total 19 48 67 8 55 22

TotalUS 39 100 ° 14 100

3Percentages were calculated using unrounded numbers.

“Not applicable
Source Milk Production. Disposition and Income, annual summaries. 1965 and 1988, USDA

Reasons for Grade B The decrease in grade B production can be attributed to a number of

Decline factors, including financial rewards for switching to grade A production
and more stringent milk quality standards and inspection procedures for
dairy facilities.

Federal milk marketing orders establish higher prices for milk used for
fluid purposes. Grade A producers, therefore, usually receive a higher
price than grade B producers. The cost of producing grade B milk is
approaching the cost of producing grade A milk. Consequently, the
incentive for grade B producers to upgrade their facilities to grade A has
increased.

More stringent milk quality standards and more frequent inspections of
dairy facilities at grade B farms have caused some grade B producers
either to upgrade their facilities to grade A or to cease production. In
1983, Minnesota enacted legislation that increased grade B quality stan-
dards and also directed that grade B producers’ facilities be inspected
annually. Following implementation of this legislation, the reduction in
grade B production and in the number of grade B producers accelerated.
In 1988, Wisconsin also implemented new inspection procedures for
grade B dairy farms that called for annual inspections of grade B pro-
ducers’ facilities. Further, Wisconsin implemented higher quality stan-
dards for grade B milk, effective August 1, 1989.
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Chapter 2
The M-W Pricing Mechanism
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Indications of Diminished
Future Production

Past and current trends indicate that production of grade B milk will
continue to decline. Total combined annual grade B milk production in
Minnesota and Wisconsin declined every year but one between 1978 and
1988, and the average annual rate of decline for these 10 years was
about 3 percent for the two states. Minnesota grade B production
decreased by about 4 percent per year and Wisconsin grade B produc-
tion declined about 3 percent per year. We calculate that if these trends
continue, grade B production in the year 2000 will be about 1.9 billion
pounds for Minnesota and about 3.4 billion pounds for Wisconsin, or a
total of 5.3 billion pounds, compared with 7.9 billion pounds in 1988.
This decline would represent a production decrease of about 72 percent
between the years 1965 and 2000.

Our questionnaire results suggest that past trends may continue. About
3 percent of both Wisconsin and Minnesota grade B producers reported
that they are likely to leave grade B dairying by August 1989. Also,
about 15 percent of Wisconsin's and about 13 percent of Minnesota’'s
grade B producers told us that they no longer plan to be producing grade
B milk at the end of 5 years, or in 1993

State agriculture agency officials in both states also report that grade B
production will continue to decline. The Wisconsin Department of Agri-
culture, Trade and Consumer Protection has estimated a significant
decrease in the number of grade B farms between 1988 and 1991. Wis-
consin estimated that there were about 13.400 grade B farms operating
in Wisconsin in March 1988. It estimates that by 1991 it may have about
4,500 grade B farms. Officials of Minnesota's Department of Agriculture
and the Upper Midwest Order told us they believe the decreasing trend
in grade B milk production in Minnesota will continue in the future.
Because new milk producers are more likely to be grade A producers,
and because grade B producers continue to convert to grade A, Wiscon-
sin and Minnesota agriculture officials told us that the loss in grade B
production is likely to be permanent.

'The sampling errors for both Wisconsin and Minnesota were .02 for those leaving dairying in 1989
and .03 for those leaving in 5 years.
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Declining Number of Grade
B Milk Purchasing Plants
in Minnesota and
Wisconsin

M-W Samples May
Have Become Less
Representative of
Grade B Purchasing
Plants

Fewer plants now purchase grade B milk than when the M-w price was
established in 1961. In the early 1960s, there were about 1,325 plants
that purchased grade B milk in Minnesota and Wisconsin (about 425 in
Minnesota and about 900 in Wisconsin). By 1989, this number had
declined to about 315, with about 80 in Minnesota and about 235 in Wis-
consin. This decline is attributable to plants going out of business and
consolidations.

We cannot determine when the level of grade B production and number
of grade B milk purchasing plants will be too small to generate a valid,
market-determined M-w price. However, grade B production and the
number of purchasing plants have declined, and we have no assurance
that the level of production is sufficient to provide a reliable indicator of
the value of milk used in manufacturing.

In order to accurately reflect the value of milk used in manufacturing,
the samples of plants used to calculate the M-w price should be as repre-
sentative of all Minnesota and Wisconsin grade B purchasing plants as
possible. However, changes in the samples in recent years may have
made these samples less representative of all plants than they were at
one time.

When the M-w system was adopted in 1961, about 560 plants in Minne-
sota and Wisconsin, out of a total of about 1,325 plants, reported the
quantity of grade B milk purchased, its butterfat content, and amount
paid for the previous, or base month. Base month data were provided by
260 plants in Wisconsin, purchasing about 40 percent of all grade B milk
in the state, and 300 plants in Minnesota, purchasing about 70 percent
of that state’s grade B milk.

Additionally, to obtain the current month’s quantity and price data on
grade B milk purchases, two statistical samples were used, one each in
Minnesota and Wisconsin, for a total of 100 grade B milk plants. Each
sample plant provided data on milk purchases for the base month and
for the first half of the current month. USDA used this information to
calculate the price change between the base month and the current
month.

Differences in plant size, geographic distribution, and type of products
produced were considered in the “current month’ sample designs. Min-
nesota’'s sample had 36 plants and Wisconsin’s 64. Plants were selected
from the northern, central, and southern geographic areas of each state.
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Hauling Subsidies
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Minnesota plants were of two types—those producing butter and its by-
products, and other plants. Wisconsin plants were grouped in four cate-

gories—cheese, butter and by-products, condensed products, and varied
products.
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plants went out of business, became ineligible, or decided not to partici-
pate. Therefore, a new sample was drawn for each state. USba calculated
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that a total of 110 plants was necessary to estimate the average pay
price per hundredweight within 5 cents for each of the two states with
95-percent probability. Wisconsin was represented by 70 plants and

Minnesota by 40.2

Since 1971, numerous plants have dropped out of the samples because
they have closed, consolidated, changed producer payment schedules so
they no longer meet M-W price reporting requirements, or decided not to
continue reporting prices for the M-w price. Between 1971 and July
1989, the samples decreased from 110 to 71 plants. In July 1989, this
sample of 71 plants compares with a total of about 315 plants in Minne-
sota and Wisconsin purchasing grade B milk. In the past, USDA has
attempted to replace plants that cease to report. USDA officials told us
that these replacement plants were not randomly selected and that
almost all plants that qualify and are willing to report are already in the
samples.

Because of the way that the samples have changed since 1971, they may

hava hanrnama lace ranrecantativa nf all nlante nuirchaging gradsa R milk in
AIA Y U UL LVUVLIWL AV oo L\-Pl LCOVILIVGALVLI Y U UL Wia ylull\d\) yuL \.llwlllb 6& CAVAL A7 AARALIN 1ii

Minnesota and Wisconsin. Therefore, the M-W price may not reflect the
reals trand Iv Moy Feantriwinmd oo 1rall ac it Anna A and Fromblaaw

vaiue Ul Hulk\ usdcu ll.l ftaliuial lul Ly ad vwTil ad iU UIILT Uiy, aiid 1u1 LIl
sample changes may make matters worse.

Hauling subsidies are not accounted for in the M-w price calcuiation. The
M-W price is intended to represent the value of grade B milk at the
receiving plant. Traditionally, milk producers in most places have paid
the cost of hauling milk to the plant. However, Upper Midwest milk
plants normally pay part of the cost of delivering the milk to the plant.
These subsidies provide additional revenue to producers, and therefore
we believe these additional returns should be added to the price of milk
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Multiple-Component
Pricing Affects the
Accuracy of the M-W
Price

reported monthly by the plants. The failure to include these subsidies in
the reported M-W price understates the true price of grade B milk.

For example, assume that a plant pays $10.90 per hundredweight of
milk. Additionally, the plant subsidizes $0.25 per hundredweight of
hauling costs. Under the current situation, a reporting plant would
report $10.90 for M-w pricing, whereas the true cost of milk to that plant
is $11.15. This situation would contribute to the understatement of the
M-W price by $0.25.

Reporting on 1985 milk-pricing practices in Wisconsin, a 1987 study
found that 20 out of 156 firms provided free, or fully subsidized, haul-
ing.? The study did not gather information on whether or to what extent
the other firms subsidized hauling. In addition, we discussed hauling
charges with officials of 16 Minnesota and Wisconsin milk plants and
multi-plant cooperatives, and 11 of the 16 told us that they subsidize
hauling. Officials of seven plants told us they subsidize hauling from
$0.02 to $0.23 per hundredweight. One plant official told us that his
firm provided free hauling, but he could not determine its amount. Offi-
cials of three other plants told us they subsidize hauling but were unable
to provide us with the amount of the subsidy.

Milk pricing in Wisconsin and Minnesota is evolving from a pricing sys-
tem based on volume and butterfat content (the higher the butterfat
content, the higher the price) toward a system that also values other
milk components, such as protein. The M-w pricing procedure adjusts the
reported M-w price from the reported butterfat content to a 3.5-percent
standard, but it does not adjust for variations in other components such
as protein. Because plants consider these factors, and the M-w mecha-
nism does not, the adjusted price of manufacturing milk is generally
overstated.

Multiple-Component
Pricing

An increasing number of Wisconsin and Minnesota grade B plants use
multiple-component pricing rather than the traditional volume-plus-but-
terfat pricing. As of April 1989, about 70 percent of the 74 sample
plants were using multiple-component pricing. With multiple-component
pricing, nonfat milk solids and butterfat are separately priced. In Wis-
consin, milk is usually tested for protein as well as butterfat. Producers’

SWill Hughes and Ed Jesse, Producer Milk Pricing Practices in Wisconsin, 1985, Marketing and Policy
Briefing Paper No. 14, University of Wisconsin-Extension, April 1987.
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prices are adjusted by a butterfat differential, calculated according to

producers average butterfat test relative to the 3.5-percent industry
standard, and most are also eligible to receive a protein premium based
on their protein test relative to some base level.* Minnesota bases its
price on butterfat and total solids-not-fat rather than just protein.
Solids-not-fat refers to ail nonfat miik soiids—protein, iactose, and ash.
However, only the protein level is subject to significant variation. For
purposes of the following discussion, we will use the term protein when

referring to the solids-not-fat component of milk.

Plants reporting grade B milk prices provide the total value of milk
received, including protein premiums paid, and the average butterfat
test for all milk. The average reported grade B price is adjusted down-
ward for butterfat content above 3.5 percent (to account for the pre-
mium) and upward for content below 3.5 percent (to account for the
discount). Similar adjustments are not made for varying protein content
levels.

Effects on the M-W Price

Generally, milk that tests high in butterfat will also have a high protein
level. However, the M-w price is not adjusted to reflect variations in the
protein level, as it is for butterfat. Consequently, the M-w price, adjusted
to 3.5-percent butterfat, is generally overstated because it is not
adjusted for the protein premium. ‘

The industry standard for butterfat content is 3.5 percent. The average
butterfat test for all milk marketed under federal orders in 1987 was
3.66 percent. There is no similar industry standard for protein content.
However, milk with a 3.5-percent butterfat content, on average, contains
about 3.15-percent protein.

Table 2.2 illustrates how the milk price is affected when it is adjusted
for butterfat content but not for protein content. It assumes a butterfat
differential of $0.16 per point (one-tenth of 1 percent) of butterfat
above or below the 3.5-percent standard and a protein premium of $0.10
per point of protein above 3.15 percent. In the illustration the butterfat
content is 3.8 percent—or above the 3.5-percent standard—and the

*Note that the protein "differential” is typically asymmetric: A premium is paid for protein above
some base level. but deductions for protein tests below the base are uncorumon.

Page 22 GAO/RCED-90-8 Minnesota-Wisconsin Price Series



Chapter 2
The M-W Pricing Mechanism
Needs Replacement

reported M-w price is adjusted for this premium but not for the protein
premiumnm.®

Table 2.2: Effect of Adjusting for
Butterfat but Not for Protein

|
Dollars per hundredweight

Milk-pricing factors Percentage
Actual butterfat composition 3.80
Actual protein composition 327
Price calculation Dollars
Base price $11.00
Butterfat differential payment 0.48
Protein premium 0.12
Reported M-W price at reported butterfat test 11.60
Butterfat adjustment to 3.5 percent (0.48)
Butterfat adjusted M-W price to 3.5 percent $11.12

The butterfat-adjusted M-w price accounts for the added value of butter-
fat in the milk testing at 3.8 percent by the adjustment of $0.48. How-
ever, the adjustment does not account for the fact that 3.8-percent
butterfat milk has more protein than milk testing at 3.5 percent. The
additional protein has value that was recognized by the plant in paying
the producer—$0.12 in this case. Consequently, the reported price for M-
W price purposes in this example is overstated by $0.12.

The extent to which the adjusted M-w price is overstated by the payment
of protein premiums cannot be easily measured. However, the effect
could increase with greater use of multiple-component pricing.

Conclusions

The most critical issue concerning the reliability of the M-w price is the
declining level of grade B production and of the number of grade B
purchasing plants in Minnesota and Wisconsin. Because of these factors,
we have no assurance that the current M-W price is a reliable indicator of
the value of milk used in manufacturing. When grade B production and
the number of purchasers reaches so low a level that the M-w price will
not serve as a valid indicator of the price of milk used in manufacturing,
the other issues concerning reliability become irrelevant. Each of the
remaining concerns about the M-w price has an impact on the reliability

The protein test shown is the average for the specified butterfat test reported, V. Halverson and H.
P. Kyburz, Upper Midwest Marketing Area: Analysis of Component Levels in Individual Herd Milk at
the Farm Level, 1984 and 1985. Staff Paper 86-01, Upper Midwest Marketing Area, Dairy Division,
Agricultural Marketing Service, USDA, March 1986.
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of the M-w series as a pricing mechanism. Modifications could be made to
the M-w pricing mechanism to correct some of the deficiencies discussed.
However, any of these modifications are short-term solutions only, and
therefore we do not believe they represent viable options.

Consequently, it is important for USDA to be prepared to develop and test

a replacement for the current M-w price series as soon as possible. Chap-
ter 3 discusses several options we believe should be considered.
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Alternatives to the M-W Should Be Developed
and Tested

Our 1988 milk marketing report recommended steps to lessen federal
involvement in regulating milk prices. However, as long as prices are
regulated, a mechanism is needed to set them. Before the M-w price
becomes invalid, an alternative pricing mechanism should be developed
and tested. We and our consultants identified five possible alternatives
that are based on methods of milk pricing currently in use or variants of
methods suggested in the literature. While there may be other possible
alternatives, we believe the five we identified are the primary viable
alternative pricing mechanisms under the current marketing order sys-
tem and under some of the proposed modifications to that system out-
lined in the 1988 milk marketing report. These alternatives should not
be viewed as mutually exclusive.

We did not attempt to predict (1) how much of a differential would exist
between the M-w price and price levels resulting from the various alter-
natives or (2) the impact on the retail price of milk or milk products.
However, any of the five alternatives we evaluated could be phased in
over time. They could be adjusted to ensure that the net price to the
producer would not immediately change dramatically as a result of
changing from the M-w price series to a new price series.

Our analysis of the following alternatives indicates that the first and the
third alternatives best incorporate most of the characteristics necessary
for a pricing mechanism that generates a representative milk price
within the regulatory system.

« A regulated grade A manufacturing price series that would operate like
the M-W price series, except that grade A manufacturing milk prices
under milk marketing orders, along with grade B milk prices, would be
used to establish a pricing base. Such a base should generally reflect
market conditions for milk.

- A deregulated grade A price series that would also operate like the M-w
price series, except that to establish a pricing base that should reflect
market conditions, grade A manufacturing milk prices would be col-
lected from selected plants removed from federal milk marketing orders
and used along with grade B milk prices.

- A product formula that would derive milk’s value from dairy product
prices.

« An economic formula that would use broad economic factors, such as
production costs and the Consumer Price Index, to establish milk price
changes.

« An administratively determined price that would be set through an
administrative process, such as a committee, hearing, or panel.
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This chapter discusses these alternatives and examines whether they
exhibit characteristics that we believe would be desirable in a price
series. Additionally, we examined the current M-w price series for these
characteristics. A technical discussion of each alternative is included in
appendix 1L

These alternatives could work equally well under the present marketing
m‘dpr qutpm or nndpr a mZTkaan Ol"dPT svstem m(‘nrnnmrmg (*hangpq

discussed in our 1988 report.!
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-W system, w
sultants estabhsh characteristics desired for a federal order pric-
1115 bvawm These cha racter istics may niot be all- 1I‘lC1dSi'v't“:, and t ulcy are
not mutually exclusive. We believe that an alternative that reflects these
characteristics will best achieve the federal interesi in an orderly and
fair system for pricing milk. A mechanism should do the following:

’Q-
v—n,..‘

Generate a price that reflects national prices of manufactured dairy
products. The price paid for milk used to manufacture dairy products
should reflect, to the maximum extent possible, the national market
prices of butter, nonfat dry milk, and cheese. Since the prices of manu-
factured products are determined in a national market, there should be
a single national price for milk used in manufacturing.- If milk prices
established by the pricing mechanism fail over the long run to reflect
product prices, milk plants could realize extraordinary profits or losses.
Generate a price that reflects national supply-demand conditions for
milk used for manufacturing. Grade A milk supplies used for fluid pur-
poses have a higher value than those used for manufacturing. As the

need for fluid milk changes, the amount of grade A milk available for
manufacturing uses must shift to meet this change. For example, in the

LiE ST

fall of the year, when the demand for fluid milk, relatlve to the grade A

milk supply, increases, the price of milk used in manufacturing often

rises above the level indicated by product prices alone. It is important

'bome of these changes include adopting a system for estabiishing marketing order minimum prices
for fluid milk usmg more basing points; removing restrictions that effectively prevent reconstituted
miik from moving between iocations to satisfy local fiuid miik deficits: and eliminating price differen-
tials that establish higher minimum prices for fluid milk as the distance from Eau Claire. Wisconsin.

increases.
“This assumption does not consider transportation costs for manufactured dairy products and differ-

ences in processing costs hetween regions. However, costs of processing and transporting butter.
nonfat dry milk, and cheese are small relative to product value.
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Current M-W Price
Series

that national supply and demand conditions for milk, as a whole, be
reflected in the price of milk used in manufacturing.

Generate a price that is not significantly affected by local conditions.
Pricing practices that are unique to a particular locality or region should
not influence the pricing of milk at the national level. For example, if the
mechanism uses a sample of plants from Wisconsin, it should adjust for
any aspects of pricing milk that are unique to that area. In the absence
of such adjustments, the mechanism would generate a distorted nationat
price.

Provide a valid mechanism for setting milk prices over the long term.
The mechanism chosen to set the values for milk used in manufacturing
should have long-term duration because the industry needs a consistent
and reliable pricing system for making future plans. A mechanism with
long-term duration also supports the marketing goal of market stability.
Be automatic and self-adjusting. The milk industry. like all of agricul-
ture, is dynamic and volatile. Price adjustments are best accomplished
by mechanisms that respond automatically when conditions change.
Such mechanisms contrast with those that require periodic adjustments
in the pricing mechanism, and/or decisions by individuals and policy-
makers. Such adjustment decisions can be delayed by concerns about
setting the “‘wrong” price or by bureaucratic approval processes.

The following evaluation of the current M-w system with respect to our
desired milk-pricing characteristics is based on the discussion in chapter
2. The current M-w price series generally reflects national prices of man-
ufactured dairy products and is automatic and self-adjusting. However,
it has gradually become a less reliable indicator of national supply-
demand conditions for milk used for manufacturing, is affected by local
conditions, and does not provide a valid mechanism for setting milk
prices over the long term. In the following section we discuss how well
the M-W price series reflects the characteristics we identified.

Reflects National Prices of
Manufactured Dairy
Products

The current M-w price series generally reflects national prices of manu-
factured dairy products because Minnesota and Wisconsin have been,
and continue to be, the primary center of dairy product manufacturing.
These states produce about 25 percent of the nation’s total milk supply.
Because reporting plants use grade B milk in manufacturing, the prices
they pay reflect the value of the milk for these purposes. As grade B
volume continues to decline, the M-w price will be less representative of
national product prices. However, because the samples of reporting
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plants may no longer be representative, we have no assurance that the
M-W price is representative of prices paid for manufacturing milk.

Reflects National Supply-
Demand Conditions for
Milk Used for
Manufacturing

Because Wisconsin and Minnesota are a major milk-producing section of
the country, they serve as a primary supply of reserve grade A milk for
deficit fluid markets. When the national milk supply-demand situation
tightens, shortages of grade A milk can occur in primary fluid markets.
Grade A milk is shipped to deficit fluid markets from Wisconsin and
Minnesota, which lowers the supply of milk available in these two states
for manufacturing. As a result, the prices of both grade A milk for man-
ufacturing and grade B milk increase. When fluid milk needs can be met
locally, the volume of grade A milk available for manufacturing in
reserve supply areas increases and prices ease. Thus, the M-w price
reflects national milk supply-and-demand conditions for grade A fluid
milk and the competition between milk utilized for fluid and manufac-
turing purposes. However, as grade B milk production declines, the M-w
price becomes less reliable as an indicator of national supply-demand
conditions for milk. In addition, local conditions, such as hauling subsi-
dies and multiple-component pricing, may affect the degree to which the
M-W price meets this characteristic.

Generates a Price That Is
Not Significantly Affected
by Local Conditions

Since the M-W price series is based on prices in two states, any conditions
that are unique to those states and affect milk prices would distort the
M-w price from a national perspective. For example, local conditions,
such as hauling subsidies and multiple-component pricing in the Minne-
sota and Wisconsin dairy industry, distort the M-w price. However, the M-
w price could be adjusted for these particular factors.

Provides a Valid
Mechanism for Setting
Milk Prices Over the Long
Term

The duration of the M-w price is limited by the continuing decline in
grade B milk production and the number of grade B purchasing plants.

Automatic and Self-
Adjusting

Because the M-w price is based on actual reported pay prices, it automat-
ically adjusts to changing conditions. However, as we previously men-
tioned, some element of judgment enters into the M-W price calculation.
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Regulated Grade A
Manufacturing Price

Generally, this alternative is similar to the M-w price, except that it
would use prices paid for grade A milk used in manufacturing in combi-
nation with prices paid for grade B milk. This alternative might be con-
sidered because there are a number of regulated grade A manufacturing
plants in the Upper Midwest that compete heavily for milk supplies,
often paying a price that is higher than minimum prices required by the
order.

Grade A prices could be reported by a representative group of manufac-
turing plants under the Chicago Regional and Upper Midwest Orders,
which include most of Minnesota and Wisconsin. The Chicago Regional
and Upper Midwest Orders are used in this alternative because those
areas have a high concentration of plants that manufacture milk prod-
ucts and use a high percentage of grade A milk for manufacturing dairy
products. While other parts of the country could be considered, such as
the Northeast, the concentration of plants is less, and the portion of
grade A milk used for manufactured dairy products is lower than in the
Upper Midwest. There are order-regulated grade A dairy plants in the
Upper Midwest that use all or most of their grade A milk in manufactur-
ing. The reporting plants could be selected on the basis of their manufac-
turing use. For example, plants with no less than 90-percent
manufacturing use might be chosen. This criterion would allow an ade-
quate number of plants and a large enough volume of milk to ensure a
representative price.

Selected grade A plants would be exempted from paying minimum order
blend prices but would continue to be subject to other order regulations.
These plants would be requested to report the price paid to producers
for grade A milk. uspa would adjust this price to remove the value added
by the portion of milk used for fluid purposes. Additionally, this price
would be adjusted for hauling subsidies and multiple-component pricing.
This adjusted price in combination with the grade B price would become
the class III price.

In the following section we discuss how well this alternative reflects the
characteristics we identified.

Reflects National Prices of
Manufactured Dairy
Products

The regulated grade A manufacturing price alternative would generally
reflect national prices of manufactured dairy products. It would repre-
sent an improvement over the current M-w price because the volume of
grade A and grade B milk used in manufacturing and the number of
plants purchasing this milk are greater than under the M-W price series.
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Reflects National Supply-
Demand Conditions for
Milk Used for
Manufacturing

The regulated grade A manufacturing price alternative reflects national
supply-demand conditions for milk used for manufacturing because it is
based on a large volume of milk and a large number of plants purchasin
milk for manufacturing. The Upper Midwest is the primary supplier of
fluid milk to other market areas during periods of shortage, and there-
fore, the price in this region responds to changes in market conditions
nationwide. Because this price series is based on a significantly larger
volume of milk and more plants purchasing milk for manufacturing thar
the M-w series, it is a better reflection of market conditions nationwide
than the current M-w price. The regulated grade A manufacturing price
series would also more accurately reflect competitive pressures from the
fluid milk market because grade A milk is used to meet fluid shortages
in other parts of the country.

Generates a Price That Is
Not Significantly Affected
by Local Conditions

As in the case of the current M-w price series, any conditions that are
unique to the two milk marketing orders used in the regulated grade A
manufacturing price series and affect milk prices could distort the series
price. Assuming adjustments for local conditions, such as hauling subsi-
dies and multiple-component pricing, this alternative would not be sig-
nificantly affected by local conditions. While this alternative is based on
prices in two marketing orders, these orders represent the highest con-
centration of milk used in manufacturing.

Provides a Valid
Mechanism for Setting
Milk Prices Over the Long
Term

As long as the Minnesota-Wisconsin region remains the primary milk
production region, there would be a large volume of milk from which to
determine values for milk used in manufacturing. Currently, the volume
of grade A milk in Minnesota and Wisconsin that is used in manufactur-
ing is increasing. Therefore, the regulated grade A manufacturing pric-
ing mechanism will have greater duration than the current M-w price.

Automatic and Self-
Adjusting

Because the regulated grade A manufacturing price series would be
based on actual reported pay prices, it would be automatic and seif-
adjusting. However, as is the case with the current M-W price series, the
sample would need to be reviewed periodically to ensure its representa-
tiveness, and some element of judgment would be likely to enter into the
price calculation.
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Deregulated Grade A
Manufacturing Price

Another alternative to the present M-W series would be a price series
based on the prices of milk used for manufacturing, as reported by
selected grade A manufacturing plants that would be deregulated (no
longer permitted to operate under the federal milk marketing orders).
These reported prices would be in addition to the prices reported by
grade B plants. The selected plants would be removed from the Upper
Midwest and Chicago Regional Orders because their milk is not needed
to fulfill the markets’ fluid needs. Such changes would require hearings
followed by a major restructuring of the two marketing orders. (For a
discussion of this restructuring, see app. II.) The Chicago Regional and
Upper Midwest Orders are used because those areas have a high concen-
tration of plants that manufacture milk products and use a high per-
centage of grade A milk for manufacturing dairy products.

Selected grade A plants would be requested to report the price paid to
producers for milk used in manufacturing. Usba would analyze these
data, along with grade B prices, and use them as the basis for setting the
class III price. This alternative should be adjusted for M-w deficiencies,
such as hauling subsidies and multiple-component pricing.

This alternative might be viewed negatively by producers because cer-
tain producers would be treated unequally by not being allowed to par-
ticipate in the marketing orders. In the following section we discuss how
well this alternative reflects the characteristics we identified.

Reflects National Prices of
Manufactured Dairy
Products

Deregulating a number of grade A manufacturing plants in the Upper
Midwest and Chicago Regional Orders would significantly increase the
volume of unregulated milk. Since this alternative uses a large volume of
unregulated milk that is purchased for manufacturing dairy products, it
should reflect national prices of manufactured dairy products.

Reflects National Supply-
Demand Conditions for
Milk Used for
Manufacturing

Like the regulated grade A alternative, this alternative reflects national
supply-demand conditions for milk used for manufacturing. It is based
on a large volume of milk in a generally competitive market, and the
Upper Midwest is the primary supplier of fluid milk to other market
areas during periods of shortage. Therefore, the price in this region
responds to changes in market conditions nationwide. Also, this price
series is based on a much larger volume of milk and more milk purchas-
ing plants than is the M-w series. Therefore, it is a better reflection of
market conditions nationwide. Finally, the deregulated grade A manu-
facturing price series would more accurately reflect market conditions
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in the fluid milk market because grade A milk is used to meet fluid
shortages in other parts of the country.

Generates a Price That Is
Not Significantly Affected
by Local Conditions

As in the case of the current M-w price series, any conditions that are
unique to the Upper Midwest area used in the price series and affect
milk prices would distort the series price. Assuming adjustments for
local factors such as hauling subsidies, this price series would not be
significantly affected by these local conditions. While this alternative is
based on prices in two orders, these orders represent the highest concen-
tration of milk used in manufacturing.

Provides a Valid
Mechanism for Setting
Milk Prices Over the Long
Term

As long as the Minnesota-Wisconsin region remains the primary milk
production region, there would be a large volume of milk from which to
determine values of milk used in manufacturing. This alternative would
be based on about three times as much milk volume, or about 25 billion
pounds of grades A and B milk, compared with the 1988 grade B volume
of 8 billion pounds. Therefore, the deregulated grade A manufacturing
pricing mechanism would have longer duration than the current M-w
series.

Automatic and Self-
Adjusting

Once established, this system would be similar to the M-w series in terms
of its ability to self-adjust because it is based on actual pay prices. How-
ever, some element of judgment would be likely to enter into the series’
price calculation.

Product Formulas

Product formulas rely on the price of manufactured products to derive a
price for milk used to manufacture those products, whether grade A or
grade B milk. This alternative contrasts with the previously discussed
alternatives that use an actual reported pay price.

For example, in a cheese formula wholesale prices for cheese could be
obtained from published reports or collected from the marketplace. Nor-
mal product yields (for example, the number of pounds of cheese that
can be made from a hundredweight of milk) would be applied to these
product prices to establish the product value per hundredweight of milk.
Where applicable. by-product values would be added to primary product
value to obtain gross plant revenue per hundredweight of milk
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processed. Finally, an appropriate allowance for plant profit and manu-
facturing costs (make allowance) would be subtracted from gross reve-
nue to derive the value of milk used in manufacturing.

Product formulas are simple in a mechanical sense. Once the formulas
are constructed, little judgment is necessary. They also convey a sense
of market fairness—dairy producers should be rewarded for what their
milk ultimately sells for as manufactured product.

Although the product formula approach is based on sound concepts,
practical problems may prevent formulas from yielding accurate values
for milk used in manufacturing. One problem is the need to ensure that
the products included in the product formula represent the predominant
products determining the market price for milk. Another problem is the
need to ensure that these products are properly weighted in the formula.
Assumptions with respect to make allowance, yields, and by-product
values are also critical and sometimes not easily determined.

Finally, product formulas represent market conditions in product mar-
kets, not milk markets. Plants may pay more or less for milk used in
manufacturing than suggested by product prices.

As part of our analysis, we constructed several different product price
formulas and compared the resulting prices with the M-w price over a
recent period of time. Comparisons made with the M-W price here and
elsewhere in the report do not imply that the M-W price is an appropri-
ate or “‘correct” measure of the value of milk used in manufacturing;
they are merely to provide a basis for evaluating the relative perform-
ance of the formulas. The formulas and the results of our comparison
are detailed in appendix II. In general, the product price formulas
tracked the M-w price reasonably well. There is a seasonal pattern in the
deviations, and changes in the product formula prices tend to lead corre-
sponding changes in the M-w price. Qur analysis did not provide a basis
for identifying a preferred formula among those that were tested. In the
following section we discuss how well this alternative reflects the char-
acteristics we identified.

Reflects National Prices of
Manufactured Dairy
Products

Product formulas are superior to other mechanisms for this characteris-
tic because (assuming no change in formula parameters) changes in the
value of milk used in manufacturing depend solely on changes in prices
of manufactured dairy products. However, the accuracy of the price
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level depends on whether the reported prices in formulas are represen-
tative of national markets and make allowances are accurate. Currently,
there is no national market price for nonfat dry milk, and national but-
ter and cheese markets only make up a small proportion of total sales
volume. Consequently, other sources of product prices may need to be
considered. The product mix used in formulas is also critical and must
correspond to the product mix actually produced.

Reflects National Supply-
Demand Conditions for
Milk Used for
Manufacturing

While product prices and fluid milk prices are related, changes in both
may not occur at the same time. The current M-w price often changes by
more or less than indicated by product price changes because of factors
such as changes in product yields, plant competition, and heightened
demand for fluid milk. These kinds of market pressures are important in
determining the value of milk used in manufacturing. Over time, the
value of milk used in manufacturing would tend to be reflected in prod-
uct prices, although not instantaneously.

Generates a Price That Is
Not Significantly Affected
by Local Conditions

Because manufactured product markets are national in scope, product
formula prices would not be affected by local conditions. Moreover, the
number of firms buying and selling manufactured dairy products is suf-
ficiently large to ensure reasonably competitive markets. However, as
discussed above, finding reported sales prices for manufactured dairy
products that accurately reflect national market conditions may pose a
problem.

Provides a Valid
Mechanism for Setting
Milk Prices Over the Long
Term

The volume of milk used for manufactured products, primarily cheeses,
is expanding relative to the volume used for fluid products. Conse-
quently, there is virtually no likelihood that product volume will become
too small to adequately determine milk value.

Automatic and Self-
Adjusting

Economic Formulas

The critical nature of make allowances, product mix, by-product values,
and product yields would require diligent attention. These factors would
need to be adjusted periodically to ensure the accuracy of any product
formula.

Economic formulas, like product formulas, derive milk values rather
than report what is actually being paid. They are not as closely tied to
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product prices as product formulas, because they use broader economic
factors in an attempt to set a value for the milk used in manufacturing.
For example, changes in such economic indicators as production costs
and the Consumer Price Index would be weighted in an economic
formula to establish a value for the milk used in manufacturing.

In a mechanical sense, economic formulas are easy to use. Data collec-
tion problems and judgment are minimized. Economic formulas also per-
mit conditions affecting milk supply (production costs) to play a more
direct role in establishing milk value. Use of broad economic indicators
permits milk prices to change in accordance with general economic con-
ditions. However, use of an economic formula may insulate milk prices
from what is occurring in markets for butter, cheese, and nonfat dry
milk.

We constructed several economic formulas and compared the prices gen-
erated with the M-w price. (See app. I1.) The economic formulas yielded
values for milk used in manufacturing that deviated substantially from
the M-w price. In particular, those formulas in which industrial wages
were heavily weighted produced prices that did not fall with reduced
milk production costs. Accounting for increasing milk production per
cow and tying prices to the level of milk surplus improved the economic
formulas’ ability to track the historical M-w price. In the following sec-
tion we discuss how well this aiternative reflects the characteristics we
identified.

Reflects National Prices of
Manufactured Dairy
Products

Economic formulas would be deficient in reflecting manufactured prod-
uct prices because they involve many factors that in the short run are
not necessarily related to manufactured product prices. Economic for-
mulas could be improved somewhat in this respect if manufactured
product prices were heavily weighted in the formula. It would be diffi-
cult to construct an economic formula that would simultaneously reflect
product prices, milk production costs, and general economic conditions
completely. However, an economic formula could have factors repre-
senting each of these elements.

Reflects National Supply-
Demand Conditions for
Milk Used for
Manufacturing

Depending on the assigned economic indicators and their weighting,
indices that are employed may be too broad to accurately mirror supply-
demand conditions for milk used for manufacturing. For example, a
change in an overall wage index may not relate directly to supply-
demand conditions for milk used for manufacturing.
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Generates a Price That Is
Not Significantly Affected
by Local Conditions

Economic formulas are not affected by local conditions because any eco-
nomic formula would contain factors representing national conditions.

Provides a Valid
Mechanism for Setting
Milk Prices Over the Long
Term

Economic formulas can operate over a long period of time because they
use factors that are permanent in nature.

Automatic and Self-
Adjusting

Administratively
Determined Price

Any formula would require periodic updating to ensure that factors and
weights remained relevant and that “reasonable’ prices were generated.

An administratively determined class IIl price would be set through an
administrative process, such as a committee, hearing, or panel, as
opposed to using a formula or a reported pay price. The price would not
change automatically but would require an administrative action
through one of these processes.

In our more detailed discussion of an administered price, we assume the
class III price would be administratively set at the dairy price support
level. (See app. I1.) Currently, the support price is legislatively estab-
lished and is set so that it adjusts somewhat in response to changes in
the supply and demand for dairy products. In the following section we
discuss how well this alternative reflects the characteristics we
identified.

Reflects National Prices of
Manufactured Dairy
Products

Administered prices are not likely to closely reflect manufactured prod-
uct prices unless frequent changes are made to the price, and the
administering body considers factors that closely reflect manufactured
product prices.

Reflects National Supply-
Demand Conditions for
Milk Used for
Manufacturing

The extent to which an administered price reflects national supply-
demand conditions for milk used for manufacturing depends on the fre-
quency of price determinations and the extent to which the administer-
ing body's decision is influenced by such conditions.
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Generates a Price That Is
Not Significantly Affected
by Local Conditions

Since the administratively determined price applies nationally, it should
not be affected by conditions in any specific part of the country.

Provides a Valid
Mechanism for Setting
Milk Prices Over the Long
Term

An administrative process to set prices would have long-term duration.

Automatic and Self-
Adjusting

Conclusions

Administered prices are not by definition self-adjusting. Each change
would require a person, or group of people, to decide when the change
would be made and the amount of the change.

Given the declining trend in grade B milk production and the number of
grade B purchasing plants, the major question is not whether an alterna-
tive to the M-w price needs to be developed, but when. In our view, USDA
and the dairy industry need to start the lengthy and difficult process of
developing and testing an alternative price series. They should not wait
until the situation becomes critical. We have identified five alternatives
that basically fall into three categories—series intended to reflect mar-
ket-determined prices, formulas, and administratively determined
prices.

Two market-determined pay price alternatives—the grade A regulated
and deregulated price—would each overcome the problem of limited
milk volume and declining number of purchasing plants that is the main
concern about the present M-w series. Both market-determined pay price
options would reflect national prices of manufactured dairy products
and national supply-demand conditions for milk used for manufactur-
ing, because of the large volume of milk priced and the increased
number of milk purchasing plants. Both would have duration and would
be automatic and self-adjusting. Both would generate a price that is gen-
erally not affected by local conditions. However, there could be some
local influence because the price would be determined by transactions in
Minnesota and Wisconsin.
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While both of the grade A alternatives can accomplish what we have
discussed previously, the deregulated grade A alternative has two draw-
backs. It would treat some producers unequally by forcing them out of
the marketing orders, thereby removing the benefit those producers
receive from the marketing orders’ minimum guaranteed prices. Addi-
tionally, this alternative would require major restructuring of the Chi-
cago Regional and Upper Midwest Orders. We see no reason to force
involuntary removal from orders or to cause major order restructuring
in order to generate a pay price when the regulated grade A manufac-
turing price alternative would yield an equally acceptable measure with-
out the equity and restructuring problems. Therefore, we favor the
regulated grade A price alternative over the deregulated grade A price
alternative.

We analyzed two formula prices—economic formulas and product for-
mulas. Product formulas are superior to economic formulas in reflecting
national prices of manufactured dairy products and national supply-
demand conditions for milk used for manufacturing. Both formulas are
not significantly affected by local conditions, and both would be long-
lasting. Both formulas could be considered automatic and self-adjusting.
However, formula elements, factors, and weights would need to be
updated periodically. Because the product formula reflects national
prices of manufactured dairy products and national supply-demand con-
ditions for milk used for manufacturing better than the economic
formula, the product formula would be a better alternative than the eco-
nomic formula.

The remaining alternative—the administratively determined price--is
not a preferred option. Without frequent adjustments, this alternative
will not reflect changes in national prices of manufactured dairy prod-
ucts or national supply-demand conditions for milk as well as the other
alternatives. Because these frequent adjustments would have to be made
through the administrative process, it would not be automatic and self-
adjusting.

Recommendations

As long as milk prices continue to be regulated, there will be a need for a
pricing system to fill the role now played by the M-w price series. In view
of the declining importance of grade B milk, GAO recommends that the
Secretary of Agriculture initiate efforts to develop and test an alterna-
tive pricing series. GAO believes that the alternatives discussed in this
report can provide a useful starting point for such an effort by USDA.
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Agency Comments and
Our Evaluation

In its June 27. 1989, letter, USDA said it shared Gao's interest in develop-
ing an alternative mechanism to eventually replace the M-w price series.
However, the Department believes that the M-W price still is as good a
means as there is for establishing prices in federal order markets and is
a reliable measure of supply-demand conditions in the dairy industry.
UspAa commented further that there is no way of knowing at this time
when the decline in grade B milk supplies will be significant enough to
negate the M-w price’s usefulness. GAO agrees that we do not know when
the M-w price will become invalid. However, the significant declines in
grade B milk production and in the number of grade B purchasing
plants, along with the other deficiencies discussed in this report, are
reducing its reliability as a fair indicator of the value of milk used in
manufacturing. GAO believes that replacement of the M-w price series will
be a difficult and lengthy process. Consequently, GAO believes that USDA
should initiate the process of selecting an alternative to the M-w price
series at this time. Such an alternative is needed before the M-w price
becomes an invalid indicator of the value of milk used in manufacturing,
UsDa stated that this report can provide a framework for further analy-
sis. The text of USDA's comments on a draft of this report is included in
appendix III.
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History of Marketing Order Pricing

Market-Determined
Pay Price Series

In the 1940s and 1950s, administered pricing changes for individual
markets under federal milk marketing orders were made via local sup-
ply-and-demand adjusters with little attention to intermarket price rela-
tionships. Over time, a more coordinated national pricing system
evolved in which the M-w price for unregulated manufacturing milk was
the basis for adjusting all federal order prices. These changes enabled
national supply-demand conditions to be reflected simultaneously in all
federal order prices.

Two types of mechanisms have been used in federal orders for pricing
milk used for manufacturing purposes: a market-determined pay price
(based on prices paid at unregulated manufacturing plants) and prices
based on product formulas that derive milk values from product prices.

Various market-determined pay price series have been used to establish
a value for milk used in manufacturing, including the *‘3-product” price
series,' the "“Midwestern Condensery’’ series, and, more recently, the M-w
series.

The ““3-product” price series, developed in 1949, was derived by sum-
ming the U.S. average prices paid producers for manufacturing grade
milk used in (1) butter (and by-products), (2) American cheese, and (3)
evaporated milk; each price was weighted by the quantities of milk used
in each product each month. The 3-product series was in use in some
orders as recently as 1967.

The "*Midwestern Condensery’”’ series was based on average reported
prices paid for milk by Wisconsin and Michigan evaporated milk plants.
It was first used in 1940, and by 1956, this price series was used as an
element in class I pricing in 51 of 68 market orders. However, as the
number of condensery plants declined, use of the series as a pricing fac-
tor also declined. As of October 1967, no orders used the Midwestern
Condensery series as a basis for class I pricing.

The M-w price series was first adopted by the Chicago Regional Order in
1961. Eventually all federal orders established minimum class milk
prices based on the M-w price.

'Officially designated as “U'. S. Average Price Received by Farmers for Manufacturing Grade Milk
Used for American Cheese. Evaporated Milk, and Butter and By-products.”
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Product Formulas

Most of the orders in the early period of the milk marketing order pro-
gram used a product formula in pricing milk in excess of fluid needs.
Under a product price formula, the value of milk is derived by sub-
tracting manufacturing costs and profit margins, or “‘make allowances,”
from the price of the end products. As of December 1956, 84 percent of
the orders used a product price formula as a factor for pricing milk in
excess of fluid needs. As of October 1967, 19 percent of the orders used
one or more product formulas for pricing milk in excess of fluid needs,
and 25 percent used a product price formula in conjunction with a mar-
ket-determined pay price. (These product price formulas were based pri-
marily on butter/powder values, although some orders used a cheddar
cheese formula.) The use of product formulas declined as the M-w price
series was adopted by the marketing orders.
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Alternatives to the M-W Price Series

Regulated Grade A
Manufacturing Price

This appendix provides a more detailed discussion of the alternatives to
the M-w series described in chapter 3. Our objective is to explain the
mechanics of impiementing some of the options.

The major concern with the current M-w pricing series is the relatively
small and declining volume of grade B milk and the decreasing number
of grade B purchasing plants on which to base a price. However, the
volume of grade A milk in Minnesota and Wisconsin that is used for
manufacturing is increasing. There are order-regulated (*‘pooled’) grade
A dairy plants in the Upper Midwest that use all or most of their grade
A milk in manufacturing. These plants compete vigorously for milk sup-
plies, often paying a price that is higher than minimum order blend
prices. Hence, a reasonable replacement for the current M-w series is a
similar series based on the value of grade A milk used for manufactur-
iiig in the Upper Midwest in combination with the grade B prices.

Grade A manufacturing milk values could be reported by a representa-
tive group of regulated manufacturing plants under the Chicago
Regional and Upper Midwest Orders. These plants could be selected on
the basis of their fluid use. For example, plants with no less than 90-
percent manufacturing use might be chosen. The reported grade A man-
ufacturing milk value would be the price a plant pays for grade A milk
with 3.5-percent butterfat, or standard composition, less the amount by
which the plant’s zoned blend price exceeds its order’s class III price.' In
other words, revenue that the plant draws from the order pool because
of its participation in the market’s class I use would be excluded.

The Chicago Regional and Upper Midwest Orders are used in this exam-
ple because those areas have a high concentration of plants that manu-
facture milk products and experience high manufacturing use. While
other parts of the country could be considered, such as the Northeast,
the concentration of plants is less, and the manufacturing use is lower.

The 90-percent manufacturing use criterion would allow an adequate
number of plants and a large enough volume of milk to ensure a repre-
sentative price. For example, in October 1987 (October is typically the

"Each independent (non-cooperative) plant regulated under a federal milk marketing order is obli-
gated to pay @ minimum blend price to affiliated producers. This price varies according to the plant’s
location relative to the major consuming center in the market, in order to offset the costs of hauling
milk to the consuming center. Most orders have several zones (mileage intervals) emanating from the
central market. with equal minimum biend prices within the zones.
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month with the largest percentage of fluid use), 16 of the 31 manufac-
turing plants regulated under the Upper Midwest Order used at least 90
percent of their milk receipts for manufacturing. These 16 plants
accounted for 365 million pounds of milk during that month—52 per-
cent of all grade A milk pooled under the Upper Midwest Order. For the
same month, 58 of the 79 similar plants regulated under the Chicago
Regional Order used at least 90 percent of their grade A milk receipts
for manufacturing. These plants accounted for 541 million pounds, or 51
percent of all milk pooled in the order.

The major obstacie to using grade A manufacturing prices to establish a
value for milk used in manufacturing is that the pay price for order-
regulated plants now depends on the class III price—the proposed mea-
sure of the value of milk used in manufacturing would thus be depen-
dent on itself. This obstacle could be overcome by an amendment to the
legislation and an order modification that would exempt reporting grade
A plants from paying the minimum order blend price while continuing to
include them in the order’s revenue-sharing arrangements. Then the
value of milk used by those plants for manufacturing could be derived
from the prices they pay producers.

The major step in this derivation is to account for revenues that plants
using milk primarily for manufacturing dairy products receive from
plants with high fluid sales through the order’s revenue-sharing
arrangements, generally known as marketwide pooling.> Within a milk
marketing order, regulated plants must pay producers at least the mini-
mum blend price that is based on the minimum prices for each class of
milk and the share of milk used in each class. That means that the mini-
mum blend price will be less than the value of milk used for fluid sales
and greater than the value of milk used for manufacturing dairy prod-
ucts. Therefore, purchasing plants that use milk for fluid sales in greater
proportion than the order average will pay into the order’s pool while
those that use milk for manufacturing dairy products in greater propor-
tion than the order average will receive money (called a *‘pool draw™).

Because the plants that would be exempt from paying minimum blend
prices and would, therefore, become the source of data on grade A pay
prices are plants that primarily use milk for manufacturing dairy prod-
ucts, these plants would receive pool draws from marketing order

“Because these plants often use some of the milk they purchase for fluid sales. it might also be neces-

sary to adjust for cooperative over-order premiums. A cooperative over-order premium is a payment

charged by a producer’s cooperative in excess of the minimum price specified by a marketing order: it
usually applies to class I milk.
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administrators. Regulated plants that use all of the milk they purchase
for manufacturing would receive pool draws equal to the difference
between the order blend price and the order minimum price for manu-
facturing class milk. Plants that use some of the milk they purchase for
fluid sales. but a smaller portion than the order average, receive smaller
draws in accordance with their actual fluid use rates. But, in both cases,
to calculate the value of milk used in manufacturing, one must subtract
the difference between the order’s blend price and its minimum manu-
facturing class price from the reporting plants’ pay prices. This calcula-
tion adjusts pay prices for the higher value of fluid milk that is included
in blend prices.

Although the actual adjustment is not known until after the current
month, market administrators should be able to forecast these draws
fairly accurately. The adjustments are based primarily on class I use
and the orders’ class I differentials. These differentials, the amount by
which the minimum class I price exceeds the minimum manufacturing
class price, are fixed for each order for long periods of time. Class I use
is not known until some time after the current month, but market
administrators could probably estimate these values during the current
month with sufficient accuracy on the basis of past history and current
trends. Class II sales would also add a small amount to the pool draw,
but both class II use and prices could also be fairly accurately forecast
before the fact.

To correct for hauling subsidies, reporting grade A plants would be
required to report the difference per hundredweight between hauling
costs and hauling receipts. This amount would be included as a premium
in the reported price, just as premiums for volume and location are now
included. To allow for appropriate adjustment to a standard milk com-
position, reporting plants would be requested to report their premiums
for a standard protein or solids-not-fat level and at the actual level. The
difference would be added or subtracted—just like the butterfat differ-
ential—in the reporting of a standard composition price.

A critical element in the use of grade A pay prices to establish the value
of milk used for manufacturing relates to the timing of payment. Regu-
lated plants do not typically pay for milk in the same month it is deliv-
ered: milk delivered in June is paid for in July, after the June M-W price
is announced. Freeing plants from the minimum order blend price
requirement would, in principle, allow them to pay for milk in the month
delivered. Whether they would do so in practice is unknown. However,
the same issue of the timing of payment applies to grade B plants in the
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M-w samples, many of which report estimated rather than actual pay-
ments to producers.

If grade A and grade B milk are of comparable quality and composition,
prices for grade A milk may be higher than grade B milk by an amount
greater than can be accounted for by market order pricing and over-
order premiums. In this case, adoption of the regulated grade A alterna-
tive would be likely to raise class III prices. This increase, in turn, would
elevate the structure of milk prices nationwide through the federal
order classified pricing system. To avoid this outcome, class I differen-
tials could be reduced by the amount necessary to assure that the net
price to the producer under the current M-W price series would not
change as a result of the change in pricing mechanism.

As long as the reporting plants continue to receive pool draws, they will
be able to continue paying producers about as much as other plants
purchasing grade A milk. In the Chicago Regional and Upper Midwest
orders, there is likely to be sufficient competition among purchasing
plants so that the benefits of pool participation are passed along to pro-
ducers even if some plants are exempted from paying minimum blend
prices. Therefore, under this alternative, producers are likely to receive
about the same price for their grade A milk regardless of whether they
sell to plants required to pay the minimum blend price or to plants that
are exempt from paying this minimum.

Deregulated Grade A
Manufacturing Price

Another alternative to the present M-w series is to establish a pricing
series based on manufacturing milk prices reported by some deregulated
(depooled) grade A manufacturing plants in combination with reported
grade B prices.

This alternative series would depool those grade A manufacturing
plants in the Upper Midwest and Chicago Regional Orders whose milk is
not needed to fulfill the market’s fluid needs. The Chicago Regional and
Upper Midwest Orders are used in this alternative because those areas
have a high concentration of plants that manufacture milk products and
use a high percentage of grade A milk for manufacturing dairy products.
Because of certain economic incentives associated with pooling milk, the
quantity of grade A pooled milk received by plants is far in excess of the
milk required to serve the fluid consumption needs in the Chicago or
Upper Midwest markets. One economic incentive for pooling milk is that
minimum blend prices that producers are guaranteed tend to be higher
than prices that would be received outside the pool.
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Prior to 1984, the Chicago Regional Order attempted to reduce the incen-
tives for pooling unlimited quantities of milk by imposing shipping
requirements. These requirements meant that pooled manufacturing
plants were required to demonstrate their ability to serve the fluid mar-
ket by periodically shipping milk to a fluid distributor, regardless of
whether it was needed. These shipping requirements led to inefficien-
cies, with milk being transported to a fluid plant, unloaded, reioaded,
and transported back to the grade A manufacturing plant from which it
came.

In 1984. the Chicago Regional Order was modified by eliminating ship-
ping requirements. Under this revised system, plants could be pooled
without regularly demonstrating their ability to service the fluid mar-
ket. Instead, plants that manufactured most of their grade A milk could
request ‘‘reserve supply plant’ status under the order. Reserve supply
plants were obligated to ship milk to fluid plants only when there was a
shortage, in which case the market administrator issued a “call” upon
reserve supply plants to ship. Such calls were seldom issued, since
threats of a call usually serve to free up milk in periods of tight supply.
As a result, reserve supply plants had little or no.obligation to service
the fluid market but enjoyed the same benefits as plants that regularly
supplied most of their milk to bottlers.

Shipping requirements in the Chicago Regional Order were reinstated in
1988 following a hearing at which officials of fluid plants stated that
they were periodically having difficulties obtaining sufficient quantities
of milk. Shipping requirements were reinstated not because of the
absence of sufficient quantities of milk, but rather because plants pre-
ferred not to supply the fluid market because of the costs associated
with operating their manufacturing facilities at a lower capacity.

The Upper Midwest Order was instituted in 1976 without shipping
requirements (the same provisions as in the Chicago Regional Order
from 1984 to 1988). Shipping requirements were added to the Upper
Midwest Order in July 1988.

Under this deregulated grade A manufacturing price alternative, milk
prices for the depooled grade A plants would not be set by the federal
order, and these plants would not share in receipts for class I milk used
in the market because these plants would not be regulated by the order.
This depooling would require hearings, followed by a major restructur-
ing of the two marketing orders. The depooled grade A manufacturing
plants, along with grade B plants, would report their prices to UsDA and
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would make up the population of plants for inclusion in this price series.
These plants would have more than three times as much milk volume as
grade B plants in Minnesota and Wisconsin that form the plant popula-
tion for the current M-w price—about 25 billion pounds total, compared
with the 1988 grade B volume of 8 billion pounds.

Depooled plants would be expected to be located far from the metropoli-
tan market centers of Chicago and Minneapolis-St. Paul because milk
used for fluid purposes in these markets would come from those produc-
distance of the market center would be allowed to be pooled. That dis-
tance would be set, after milk order hearings, by the Secretary of Agri-
culture. For example, if it was determined that 50-percent fluid use was
required to satisfy these markets’ fluid needs, market order data indi-
cate that producers within a radius of approximately 75 miles from Min-
neapolis-St. Paul and 150 miles from Chicago would produce enough
milk to fill these needs and would be allowed to be pooled. Producer
prices would be set so that the price received at the market fringe would
approximate the manufacturing price.

Because of the reduced volume of milk being regulated by the order, and
the higher percentage fluid use within the order, the blend price would
be higher after the selected plants were removed from the order. Adjust-
ing the fluid use rates that existed in 1987 to 50 percent, the blend
prices for the Upper Midwest Order would increase by an average of
about $0.40 to $0.50 per hundredweight, while the blend price in the
Chicago Regional Order would increase by an average of about $0.25 per
hundredweight.

Depooled plants would have no obligation to ship to fluid markets,
would enjoy none of the benefits of the pool, and would be required to
compete for the available milk supply in an unregulated market environ-
ment. Producers may view this alternative negatively because some pro-
ducers would be treated unequally because they could not share in the
benefits—which would now be greater because of the higher blend
price—that these plants formerly received from pool participation.
Because the depooled plants would no longer be receiving pool draws to
supplement their revenue from product sales, the prices these plants
could afford to pay producers would be lower than the prices other pro-
ducers would receive from pooled plants.

Such changes in receipts do not consider the implications of changes in
reporting hauling subsidies or component pricing. To correct for hauling
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subsidies, reporting plants would be required to report the difference
per hundredweight between hauling costs and hauling receipts. This
amount would be included as a premium in the reported price. just as
premiums for volume and location are now included. To allow for appro-
priate adjustment to a standard milk composition, reporting plants
would be requested to report their premiums for both “standard’ pro-
tein or solids-not-fat and ‘‘at test.”” The difference would be added or
subtracted—just like the butterfat differential—in the reporting of a
standard composition price.

The limited objective of improving the reliability of the M-W price series
would not require depooling plants in orders other than the Upper Mid-
west and Chicago Regional Orders. The depooling option is particularly
well-suited to these two markets because of the large number of compet-
itive plants and the large volume of milk. In other markets where a
smaller number of competitive plants exist, depooling would not neces-
sarily be an advisable strategy. Since plants would not be required to
pay the minimum price, reduced competition could allow plants to
underpay producers, something that federal orders are intended to
prevent.

A variation of this alternative was discussed in a 1978 study.? In this
presentation a manufacturing milk order would be established, with
equalization payments being paid from the fluid milk markets. The
effects of this alternative would be similar to the regulated grade A
alternative.

Product Formulas

The current M-w price measures what buyers of grade B milk pay for the
milk used in butter, cheese, nonfat dry milk, and other manufactured
dairy products. Obviously, selling prices for these manufactured prod-
ucts are important in determining what plants can afford to pay for
milk. The use of a product formula to establish the value of milk used in
manufacturing would rely directly on these selling prices to reflect
appropriate raw product (milk) values, whether grade A or grade B
milk. A product formula derives milk value rather than reports actual
pay prices.

Using a product formula, prices for major manufactured products would
be obtained from published government reports or collected from plants

3Robert E. Jacobson, Jerome W. Hammond, and Truman F. Graf, Pricing Grade A Milk [ 'sed in Manu-
factured Dairy Products, Ohio Agricultural Research and Development Center. December 197R.
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or central markets. Normal product yields (for example, the number of
pounds of cheese that can be made from a hundredweight of milk)
would be applied to product prices to establish the product value per
hundredweight of milk. Where applicable, by-product values would be
added to primary product value to obtain gross plant revenue per hun-
dredweight of milk processed. Finally, an appropriate allowance for
plant profit and manufacturing costs (make allowance) would be sub-
tracted from gross revenue to derive the value of milk used in
manufacturing.

To use a simplified example, a cheddar cheese price formula might be
used to derive the value of milk used in manufacturing. About 10
pounds of cheese can be obtained from 100 pounds of milk. At a
reported cheddar cheese price of $1.20 per pound, a cheese plant would,
therefore, have $12.00 in cheese revenue for each hundredweight of
milk the plant processed. In addition, the plant might sell dried whey
produced as a by-product of cheese manufacturing. If whey sales equal-
led 50 cents per hundredweight of milk processed, total gross revenue
per hundredweight would be $12.50. Assuming that normal cheese plant
costs and profits are $1.40 per hundredweight, net revenue would be
$11.10 per hundredweight. This value—what the plant has available to
pay producers for milk—would then be the derived value of milk used
in manufacturing.

Product formulas have been and still are used to establish milk values.
In the 1950s and 1960s, several federal marketing orders based class
prices on the prices paid for American cheese, butter and by-products.
and evaporated milk. California uses a product formula based on butter
and nonfat dry milk prices to set prices for milk used in manufacturing
under its state milk pricing program. The federal price support program
uses a ‘“‘reverse’” product formula in setting its purchase prices for but-
ter, nonfat dry milk, and cheddar cheese; that is, assumed product
yields, by-product values, and manufacturing margins are used in trans-
lating announced support levels for manufacturing milk to equivalent
product prices.

An attractive feature of product formulas is simplicity in a mechanical
sense. Once the formulas are constructed, little judgment is necessary.
They also convey a sense of market fairness—dairy producers should be
rewarded for what their milk ultimately sells for as manufactured
product.
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Although the product formula approach is based on sound concepts.
several practical problems may prevent the development and mainte-
nance of formulas yielding accurate values for milk used in manufactur-
ing. For example, the selection of manufactured products to be included
in a product formula and the weights associated with those products
present major challenges. Using one product, such as cheddar cheese,
may yield a distorted price for milk used for other manufactured prod-
ucts or prevent the shifting of milk supplies among products. For exam-
ple, Italian cheeses account for an increasing share of total cheese
production. Prices for cheddar and Italian cheese varieties are estab-
lished in related, but different, markets with different demand and sup-
ply conditions. A product mix would more accurately represent actual
market experience but would require collection or specification of
prices, yields, manufacturing costs, and by-product values for each
product included in the composite formula. Moreover, weights assigned
to various products would need to be frequently revised to conform to
changing consumption patterns.

Assumptions with respect to make allowance, yields, and by-product
values are also critical. Keeping these factors current might be costly.
Manufacturing costs vary substantially among firms according to plant
size, equipment, and product mix. Make allowances would need to be
frequently reviewed and updated to ensure that they reflect actual cost
experience.

Product yields vary among plants seasonally as well. Use of a constant
yield factor, without adjusting to a uniform protein base, would tend to
“overprice” milk in the summer, when cheese yields are typically low,
and ‘“‘underprice’” milk in the winter, when yields are higher. Product
yields are also sensitive to changes in manufacturing practices.

Establishing by-product values, such as a whey value, presents a chal-
lenge in setting product formulas. Some cheese plants dispose of their
whey in municipal waste treatment facilities or spread it on producers’
fields. Other plants recover all fat and nonfat solids and sell them in
commercial markets. These plants incur different costs and face differ-
ent product prices. With this amount of diversity, it is difficult to estab-
lish a ““fair”” whey value in a product formula. This problem is an
integral part of establishing an appropriate make allowance.

A key issue in using formulas is what product prices to use. Prices

reported on central butter and cheese markets reflect only a minute pro-
portion of total sales. These markets have been subject to considerable
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criticism because of the potential for their manipulation. Cheese and
butter sales other than those on the central exchange are usually based
on reported prices on these central markets, corrpounding the problem
of price reporting. Reported prices, such as the Wisconsin Assembly
Point price for cheddar cheese, may be inadequate for use in a product
price formula because of the current lack of attention in reporting such
factors as premiums, discounts, lot size, and moisture.

Finally, product formulas represent market conditions in product mar-
kets, not milk markets. Plants may pay more or less for milk used in
manufacturing than suggested by product prices. Imputed milk values
based on product prices in Minnesota and Wisconsin often demonstrate
substantial deviations from the M-w price. This may occur because of
localized and/or temporary market conditions related to plant capacity,
abnormal product yields or milk quality, or product price expectations.
Plant capacity is especially important in this regard. In periods of tight
milk supplies, it is common for plants in major manufacturing regions to
pay premiums to maintain or attract milk supplies.

To illustrate the use of product formulas, we used four product price
formulas to calculate monthly values for milk used in manufacturing
from 1980 through 1987. One formula (butter/powder) uses butter* and
nonfat dry milk® prices to derive a price for milk used in manufacturing.
Two formulas are based on cheddar cheese prices.” One of these consid-
ers only the butterfat portion of whey (cheese/butterfat) in deriving by-
product value. This approach is consistent with that used in converting
the federal price support level to Commodity Credit Corporation pur-
chase prices for cheese. The other cheese price formula (cheese/whey)
uses prices for dry whey solids to establish by-product value. The
fourth formula is a combination of the butter/powder and cheese/but-
terfat formulas.

*Product prices for butter include the following factors: average wholesale selling prices for grade A
butter. delivered Chicago metropolitan area; in trucklots; bulk in fibre boxes.

*Product prices for nonfat dry milk include the following factors: wholesale prices for nonfat dry
milk; spray process; at Chicago area piants.

Product prices for cheddar cheese include the following factors: average prices paid free-on-board
Wisconsin assembly points; carlot or trucklot quantities: less than 60-day old cheese: 37.8-39.0 per-
cent moisture; USDA grade A or better or equivalent state brand.

Product prices for dry whey include the following factors: prices paid free-on-board central states
for edible nonhygroscopic whey powder; carlot or trucklot quantities; in 50 or 100-pound bags.

Page 51 GAO/RCED-9%-8 Minnesota-Wisconsin Price Series



Appendix II
Alternatives to the M-W Price Series

The assumptions used in the two cheese formulas and the butter/pow-
der formula are shown in table I1.1. Product vields are normal recoveries

for milk of 3.5-percent butterfat composition and average quality. For

hu . nradnat vinlde tha nhonca /huittarfatr fAarmnla necace tha rata nf l-n _
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fat recovery assumed in the dairy price support program, and the
cheese/ 'v'v'uey formula uses an assumed industry average recovery rate
of 2 pounds of dry whey per hundredwelght of milk. This average
recov ery rate LUIlblU(—_‘Ib [Jld.Ill,b LIldL recover wney d.ﬂu LﬂOSE‘ tnat (]O not.
The make allowances are those used in the federal dairy price support

program.

Table II.1: Product Formuia Assumptions

Assumptions
Faciors Butter/powder Cheese/butterfat Cheese/whey
Yield (pounds per cwt Butter—4.2 9878 9872
at 3.5% butterfat)
Nonfat dry milk—8.13
By-product credit None .25 Ib. butter times 21b. dry whey times
Chicago wholesale central states whey
butter price. powder price
Mak