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ABSTRACT

Current dairy regulations in the U.S. are the result of over 80 years of regulatory
activities. Through the 1920s and 1930s the U.S. government passed various acts designed to
increase the share of market surplus captured by sellers, which at the time was judged
insufficient. Lately, budget constraints and commitments to freer trade agreement have let the
government and some dairy sector leaders contemplate different levels of dairy deregulation.
The elimination of the Federal Milk Marketing Orders (FMMOs), a cornerstone of U.S. dairy
regulation, has emerged as a possibility.

The thought of eliminating the FMMOs was particularly disturbing to milk producers
because of uncertainty regarding what might happen to the farm price, the volume of raw milk
supplied, market stability and price efficiency, and to the distribution of market surplus between
dairy farmers and dairy processing plants.

These particular questions have not been extensively studied before due to data
availability problems. Data from the era prior to the establishment of FMMOs would be difficult
to obtain, and probably not meaningful because FMMOs have been around since the late-1930s.

Experimental economics is used to simulate U.S. dairy market conditions and the effect
of the elimination of FMMOs. The experimental task is a simple 2 X 2 matrix laboratory game.
The treatments are oligopsony and regulation. Perishability is represented by an advance
production decision with no carry-over and is kept constant across the experiments.
Experimental sessions comprised 12 periods and a practice period. Sellers made production
decisions and received a pool price, while buyers made a price (bid) and quantity decision. The
allocation of units produced is made by the monitor on a highest bid basis. The game is
computer assisted.

Experimental results indicate that, in the absence of regulation, buyers are successful in
reducing market price below the perfectly competitive price and in capturing a larger share of
market surplus than a competitive solution predicts. Regulation reduced the market power of
buyers and the price fluctuation of raw milk, in an oligopsonistic market, and had no significant
impact on the overall price efficiency of the market.
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I INTRODUCTION

As is the case in most industrialized countries, tife U.S. dairy sector is heavily regulated.
The current dairy regulations in the U.S. are the result of over 80 years of regulatory activities.
In the early 1900s, the growth of cities, combined with improvements in transportation
technology and infrastructure encouraged dairy farms to specialize their operations. Similarly,
dairy processing and distribution activities became more specialized and concentrated. This
resulted in a few large organized buyers with some degree of market power buying a perishable
product from many small, unorganized producers.

Through the 1920s and 1930s the U.S. government passed various acts designed to
increase the share of market surplus captured by sellers. The Capper-Volstead Act of 1921 gave
the right for farmers to collude and participate in price-setting behavior in a way which
otherwise would have been a prima facie violation of existing antitrust laws. The formation of
collective bargaining units (cooperatives) by dairy farmers resulted in mitigated success. Later,
in the midst of the Great Depression, the federal government passed the Agricultural Marketing
Agreement Act of 1937. This Act enabled the creation of the Federal Milk Marketing Orders
(FMMOs), which allow for classified pricing, location price differentials and pooling of
revenues from milk sales.

Lately, budget constraints and commitments to freer trade agreements have let ‘the
government and some dairy sector leaders contemplate different levels of dairy deregulation.
The elimination of FMMOs (deregulation) has emerged as a real possibility.

The thought of eliminating FMMOs was particularly disturbing for the dairy industry
because of uncertainty regarding what might happen to the farm price, the volume of raw milk
supplied, market stability, and the distribution of market surplus between dairy farmers and
dairy processing plants.

These particular questions have not been extensively studied before due to data
availability problems. Data from the era prior to the establishment of FMMOs would be difficult
to obtain and would probably not be meaningful because FMMOs have been around since the
late-1930s. Moreover, dairy experts have been unable to entirely agree on the direction and
magnitude of the price changes due to deregulation. Some think that the market is fairly
competitive or would become competitive as cooperatives grew, thus farmers on average should
receive a price close to, perhaps a bit less than the current regulated price. Others believe that
buyers are in a situation of oligopsony that cooperatives action cannot mitigate, and thus buyers
will have market power, pushing farm prices significantly lower.

This paper uses experimental economics to simulate the effects of the elimination of
FMMOs on farm price, on the volume of raw milk supplied, on the distribution of market
surplus between dairy farmers (sellers) and dairy processing plants (buyers), on market price
efficiency, and to some extent, on market stability. The experimental task is a simple 2 X 2
matrix laboratory game. The treatments are oligopsony and regulation. Perishability is
represented by advance production decision with no carry-over, and is kept constant across the
experiments. Perishability is hypothesized to be an important element that impacts the outcome
of the market, but it exceeds the reach of this research to study it as a treatment. Similarly, the
organization of sellers into producer cooperatives is not taken into account in the experiment.
Each experimental session comprised 12 periods and a practice period. Sellers make production
decisions and receive a pool price, while buyers make a price (bid) and quantity decision. The




allocation of the unit produced is made by the monitor on a highest bid basis. The game is
computer assisted.

Experimental results indicate that in the absence of regulation, buyers are successful in
reducing the market price below the perfectly competitive price and in capturing a larger share of
market surplus than a competitive solution predicts. Regulation reduces the market power of
buyers in an oligopsonistic market, has no significant impact on the overall price efficiency of
the market, and decreases the price fluctuation of raw milk in an oligopsonistic market.
Although U.S. dairy regulation is an amalgam of different tools and rules, this paper focuses
only on the elimination of a cornerstone of the U.S. dairy policy, namely the classified pricing
and pooling scheme used in FMMOs.

The paper is organized as follows. The second section briefly discusses U.S. dairy
policies, previous studies, the model used, and the hypotheses that are going to be tested.
Then, the third section translates the real world problem into an experimental market. Finally, a
discussion of the results of the experiment is followed by the conclusions.

II. THE DAIRY INDUSTRY

2.1. U.S. Dairy Policies

The dairy policies enacted in the 1930s remain largely intact today. The foundation of
the U.S. dairy program is the support price, FMMOs, and a quota on imports. The government
does not directly subsidize dairy farmers or support farm prices. Instead, the government sets
purchase prices for surplus butter, skim milk powder and cheddar cheese. These purchase
prices include a margin to cover the cost of processing milk so that, on average, dairy farmers
should receive at least the support price. Price targets under the Dairy Price Support Program
have been set low enough since 1988 so as to be largely ineffective. The program is presently
scheduled to be terminated in 1999.

In the U.S. there are two grades of milk: grade A (fluid grade milk) and grade B
(manufacturing grade milk). FMMOs regulate only grade A milk. Today, more than 70 percent
of all milk sold to plants and dealers in the U.S. is regulated under Federal Orders and another
25% is regulated under similar state programs. Given that only 35% of milk sold is needed for
fluid use in these markets, a significant amount of grade A milk is being used in manufactured
products (Figure 2.1).

The pricing mechanisms in FMMOs set the minimum prices that regulated plants must
pay for milk, based on how it is used. So, producers who sell their milk to a plant regulated by

an FMMO all get the same minimum price for their milk through the pooling of receipts!. The
blend price (minimum price) is a weighted average of the class prices. The weights are based
on how the milk is used by processors during the month. The final payment that a farmer
receives is affected by deductions for transportation costs and promotion, and by premiums

! Variations are allowed for milk composition and transportation costs. In addition, an exception exists for
members of a cooperative. The rationale is that coops offer services, and thus can offer a price below the blend
price.




A

related to milk components and quality. It should be noted that in the last few years, the market
price for class III milk has been higher than the support price.

Supply Federal Orders Uses

Grade A Class] —»  Fluid
Class I —> Soft Manufacturing

Class I, and IMa

Price Support Program \

Grade B * Hard Manufacturing

Extracted from Fallert and Blayney, U.S. Dairy Programs, 1990 |

Figure 2.1 Federal Marketing Orders Categorize Milk According to Use

The regulated monthly price that a class III plant must pay is a base price, equal to the
so-called Basic Formula Price (BFP) that is announced a month after the transaction month.
Similarly, a class II plant would pay the BFP + 30¢ per hundredweight. The BFP employed in
class II pricing is the one calculated two months prior to the current month. Finally, a class I
plant would pay the two months old BFP plus its regional class I differential (Figure 2.2).
Class IlIa milk refers to skim milk used to make skim milk powder. The class Illa price is
calculated by a formula largely based on a benchmark wholesale price for bulk skim milk
powder.

Given that the support price has not played an important role in dairy regulation in the
last few years, how would the elimination of FMMOs affect milk price?

Because more than 85% of the milk produced in the U.S. is sold through coops, even
after the elimination of FMMOs it is likely that cooperative will attempt to maintain pooling or
some form of price equalization across members. However, the mandatory 30¢ over class III
price, and the mandatory class I price differential would not exist anymore, and it is far from
clear whether cooperatives would be able to maintain price differentials in these markets. These
new conditions are likely to affect milk prices and the distribution of market surplus between
sellers and buyers of raw milk.




Price Support Program Milk Marketing Orders

Support price for milk
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dairy products /

Price for manufacturing milk
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Price for manufacturing milk BFP + differential =

Class I price
Modified from Fallert and Blayney, U.S. Dairy Programs, 1990

Figure 2.2  The Basic Formula Price Links the Price Support Program and
Marketing Orders

2.2 Literature Review

A short review of literature shows that even though the U.S. dairy sector has been
extensively studied, no study that looks directly at the impact of deregulation on the market price
of milk and on the market surplus distribution between plants and farmers was found. Most
related studies have taken a look at the cost of regulation, at the possible structure of an
unregulated market, or at cases of sellers market power within the regulatory environment.

The Food and Agricultural Policy Research Institute (FAPRI) estimated the impact of the
elimination of all dairy programs on the dairy sector. Their model comprises over 70 behavioral
equations and identities plus an additional 100 equations that provide regional dairy cost of
production estimates. However, price surfaces that would exist without FMMO and that are
necessary to conduct their analysis came from a panel of dairy experts. According to FAPRI,
their analysis is extremely sensitive to the exogenous milk prices needed for their analysis.
“These assumptions are extremely important in setting the stage for the subsequent analysis. If
a different set of differentials were assumed to exist, the regional differences that show up under
this run would be different” (FAPRI, April 1995). The expert panel believed price differentials
would decline, consequently FAPRI results show a significant decrease of milk price at the
farm, a lower level of production and a sharp decrease in the number of dairy cows.

MacAvoy (1977) reports the result of a study made by the Department of Justice
Aantitrust Division staff on a phased deregulation of milk marketing. A computer simulation of
dairy deregulation resulted in a price decrease (3%) of farm milk used for fluid and a price
increase (5%) of farm milk used for manufacture. However, the study assumes a perfectly
competitive deregulated market for raw milk.




Ippolito and Masson (1978) estimated the costs and efficiencies of dairy regulation using
a price equilibrium model. According to their study, dairy regulations create many inefficiencies
and are rather costly. The study did not clearly estimate the benefits of regulation. Moreover,
they implicitly assume that unregulated markets are perfect; hence a regulated market by
definition must be sub-optimal.

Suzuki er al., (1993) built an econometric model of imperfect competition which,
according to the authors, better estimated the effects of deregulation than the models of perfect
competition economists traditionally use. However, this study did not assess the level of
competitiveness between farmers and buyers. Instead, the demonstration, through comparison
of alternative models, has been made that a state of perfect competition will not exist in an
unregulated market.

From the literature it seems that dairy economists agree on the fact that the current
structure of the U.S. dairy market is not perfectly competitive. However, disagreements on the
source or type of imperfect competition have been observed. According to Masson and
DeBrock (1980) "The milk industry ... is far from competitive ... due in part to locational
factors and in part to a vast network of federal and state governmental regulations and control ."
From this citation it can be inferred that regulations move the dairy industry away from perfect
competition. However, in testimony on federal dairy policy Novakovic (1995) wrote "Farm
level milk markets are not models of perfect competition. They are inherently oligopsonistic in
nature, meaning buyers generally have the ability to dictate price." If an unregulated dairy-
market is oligopsonistic, it can be inferred that regulation tries to correct market imperfection
inherent to the sector. On the other hand, if an unregulated market behaves close to the model
of pure competition, regulation then only creates market distortions to the detriment of buyers.

A laboratory experiment allows for the collection of data in a controlled environment.
Thus, the use of exogenous and subjective data into models is avoided. The effects of
interrelated variables and confounding extraneous factors that plague econometric analyses are
also reduced to a minimum. Given the long history of regulation and the numerous structural
shocks that characterized the dairy sector, experimental economics appears to be appropriate to
study the impact of deregulation on farm price, on the volume of raw milk supplied, on the
distribution of market surplus between dairy farmers and dairy processing plants, and on market
price efficiency.

2.3 Theory and Hypotheses

In this sub-section, general theoretical concepts are briefly reviewed. Then, based on
these concepts a simple dairy market model is developed, followed by a description of the
hypotheses that were tested in the experiment.

2.3.1 Theory

The model of pure competition is defined by the following four characteristics (Millman,
1996):

1- Many firms and many consumers;

2- No single firm is big enough to affect price;
3- Standardized product;

4- Easy entry and exit of firms.




The model of pure competition is important not because it describes much of the real world, but
because it is a normative model of efficiency and equity. Agricultural markets are often cited in
textbooks as being near to pure competition.

The market for raw milk is not likely to be one of pure competition. First, the condition
of many sellers (dairy farmers) and many buyers (dairy processing plants) is violated. In the
U.S. there are roughly 100 dairy farms for each processing dairy plant, and this ratio has
generally increased over time. Even when coops are taken into account, the number of sellers

still far outweighs the number of plants at the national level2. This is all the more true when one
recognizes that many plants have the same owners. Another point that affects the market for
raw milk and that is not explicitly stated in the conditions of pure competition is the high degree
of perishability of raw milk. Because a firm faces a total loss if units produced are not sold or
consumed in a given period of time, that firm is more at the mercy of buyers than a firm that
could store its output, at little cost, and offer it at a more opportune time.

Thus, perishability and the oligopsonistic characteristic of the raw milk market probably
give dairy processors a certain degree of market power. Market power is broadly defined as the
ability to influence the price of a product or a resource. In game theory terms, equilibrium
market power exists if there is a non-cooperative equilibrium that results in supra-competitive
price.

2.3.2 Dairy Market Model

In a simplified way, the U.S. dairy market contains two types of demand for raw milk.
A demand for raw milk used in the processing of milk beverage and cream (herein called Type I .
demand), and a demand for raw milk used in the processing of manufactured dairy products
such as cheese, ice cream, yogurt, butter and powder (Type II). Type I demand is presumed
relatively inelastic, while Type II demand is less inelastic than Type I demand. The “type”
categorization used for this research obviously relates to the classes used in federal orders. It
has been taken for granted in dairy markets that consumer demand for beverage milk (class I) is
more inelastic than the demand for manufactured products (classe II, III, and IIla), and
numerous studies suggest this (Ippolito and Masson, 1978). Moreover, price discrimination in
federal orders would fail to enhance producer prices if this were not true. The difference in
elasticity is mostly explained by the different degree of perishability of the two product
categories. Contrary to manufactured dairy products, milk beverages have to be consumed
within a few days after their exit from the plant. Therefore, milk beverage processing plants
have a more inelastic demand for raw milk than manufactured dairy product plants. The supply
curve for raw milk is inelastic. This inelasticity stems from the fixed asset structure of dairy
farms, and the high degree of perishability of raw milk. In a situation of pure or perfect
competition, the summation of Type I demand (DI) and Type II demand (DII) would make up
the total demand (Dt) (Figure 2.3). It is the intersection of the supply curve (S) and the total
demand curve that will result in the perfectly competitive equilibrium price (P*) and quantity
(Qt*), assuming no additional, confounding transaction costs (Figure 2.3). Although, the
model of pure competition might not be perfectly appropriate to describe the raw milk market, it
is nevertheless an important benchmark in terms of price, quantity, and price efficiency.

2 Although concentration of producer cooperatives at the national level is not extremely high, concentration in
some local markets is.




FMMO:s affect the market of raw milk by price discriminating between Type I and Type
IT demand. Type I buyers are asked to pay a higher price for raw milk than Type II buyers. A
pooled price is returned to all the farmers in the following way:

pr _ PIO + PIIQ,
0+0

where P' is the pooled price. PI and PII are Type I and Type II buyer's price, respectively. Qi
and Q2 are the quantities of raw milk sold at the Type I price and Type II price, respectively.

It can be observed from Figure 2.3 that classified pricing creates a new demand curve
(average revenue) Dp. Dp is at the right of the total demand curve of the model of pure
competition (Dt) as long as DI is more inelastic than DII. The effect is a higher equilibrium
price P'>P* and a larger equilibrium quantity Qt'>Qt*. The difference between PI and PII is
called the differential (DF). The major role of the orders is to ensure that the differential is
respected by the plants.

By their price discrimination scheme, FMMOs are subsidizing the Type II buyers to the
detriment of the Type I buyers. In the process, a larger share of the perfectly competitive total
surplus is transferred to sellers. Thus, if one believe that the unregulated raw milk market is
close to the model of pure competition, regulation then acts as a device that transfers wealth
from the buyers to the sellers without any economic justification. In a sense, it confers
monopoly power to the seller. On the other hand, if one believes that buyers have a sufficient
degree of market power to permit oligopsonistic behavior, then regulation could be seen as a
corrective device that ensures that sellers and buyers get a surplus share more consistent with
pure competition.
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Figure 2.3  Illustration of the Regulated Market for Raw Milk




In order to shed some light on the effect of regulation on the surplus allocation between
sellers and buyers, two demand curves and a supply curve were constructed for the purpose of
the experiment (Figure 2.4). Following the methodology used in many experiments, discrete
curves were used.

In the experiments, the same industry supply and demand curves are kept constant. The
supply curve is allocated among sellers in a way such that each seller has a similar marginal cost
curve. The Type I (less inelastic) and Type II (inelastic) demand curves are similarly allocated
between Type I and Type II buyers?. In the model of pure competition the summation of the
two demand curves would result in the industry demand curve (XDemand). The industry

demand and supply curves intersect at a price of 400 francs and at 21 units4.
In the re§ulated environment, the use of a differential of 266 francs results in a regulated

demand curve (2Pooled). The supply curve intersects the regulated demand curve at a price of
495 francs and at 24 units.

To assess the impact of the treatment variables (regulation and oligopsony), the model of
pure competition is often used as a benchmark. Although the model of pure competition does
not make any distinction between storable and perishable goods, previous studies such as
Mestelman, and Welland (1988 and 1990) show evidence that market price efficiency and the
distribution of surplus among sellers and buyers is affected by the presence of perishability. In
general, these results suggest that sellers are disadvantaged when perishability exists. Note that
perishability is present and constant across all treatments of the experiment. This is expected to
impact the outcomes, but it is not specifically measured as a treatment.
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Figure 2.4 Experiment’s Supply and Demand Step Functions

3 Note that Type I buyers in the experiment represent Type II buyers in the FMMOs, and vice versa. The change
was made at the request of subjects in experimental pretests.
41n the experiment, “francs” are used to denote the players' currency.
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2.3.3 Hpypotheses

From Figure 2.3 it can be seen that regulation shifts the total demand curve to the right
(from Dt to Dp). In theory, relative to the perfectly competitive equilibrium, this shift results in
higher market price, more unit traded, and a larger share of market surplus for sellers. That
leads to the following hypotheses.

H1la: Regulation increases market prices.
H1b: Regulati;)n increases the quantity traded.

Hlc: Regulation increases the percentage of the competitive sellers’ surplus
captured by sellers.

According to economic theory, the presence of oligopsony decreases market prices, the
number of units traded, and the percentage of sellers’ surplus captured by sellers, all relative to
the model of pure competition.

H2a: A reduction in the number of buyers decreases market price
H2b: A reduction in the number of buyers decreases the quantity traded

H2c: A reduction in the number of buyers decreases the percentage of the
competitive sellers’ surplus captured by sellers

Using the theoretical prediction behind the previous two sets of hypothesis, we see that
the oligopsony and the regulation treatments are hypothesized to be diametrically opposed.
Does the combination of these two treatments partially cancel each other? In order to shed some
light on the more specific question; “Can regulation mitigate the market imperfection of the dairy
market?” (assuming the existence of an oligopsonistic market), the following hypotheses are
tested.

H3a: Oligopsony has less effect on market prices with the presence of
regulation than without regulation.

H3b: Oligopsony has less effect on the percentage of competitive sellers’
surplus captured by sellers with the presence of regulation than
without regulation.

Economists, in general, believe that most forms of regulation are a hindrance to
efficiency (e.g., Ippolito and Masson, 1978). The model of pure competition is, in theory,
perfectly efficient. Efficiency will then be measured as the total surplus captured over the total
surplus available in the model of pure competition. This leads to a fourth testable hypothesis:

H4: Regulation reduces the overall price efficiency of the market.

One argument often used by dairy regulators to justify their existence is that regulation
decreases price variability. “Federal milk orders ... facilitates orderly marketing. Orders ...






