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MILK PRICE SPREADS: HOW DOES THE PRICE OF RAW MILK RELATE TO ITS

RETAIL PRICE?
Brent Natzke, University of Florida

Abstract

Are consumers overcharged for milk during periods of raw milk price decline? How do retail prices adjust to changes in raw milk cost among cities and over time? Current

issues have made these questions about the spread between raw and retail milk prices very topical. Two situations were

ined with linear regression models using ordinary least squares.

Reviewing analyses of price levels and price changes for time-series data, and a cross-sectional model of the relationship of price levels across cities, this paper observes the basic factors in
the association between raw and retail milk prices. These models suggest the difficulty in making broad-based assertions when there is so much variability in price spreads between regions

Are consumers paying too much for
milk? Are processors or retailers securing
excessive profits by not passing reductions in
milk cost on to consumers as lower retail
prices? From the first quarter of 1990 to the
first quarter of 1991, farm prices of milk
eligible for fluid purposes declined 21.3%
while retail prices dropped only 3.8% during
that same period (Economic Reporting Service).
The lack of responsiveness of retail prices to
changes in price at the farm level has raised
many questions.

I. Problem Statement

The issue of whether this retail price
stability is a result of adjustment lags or an
effort to exploit consumers has become a
concern in the industry. A recent Wall Street
Journal article mentioned the possibility of
collusion. A Cable News Network "Dollars &
Sense” segment on May 13th, reported that the
Department of Agriculture in the State of New
York increased the minimum price for fluid
milk approximately $0.07 per gallon. A
hearing by the Livestock, Dairy, and Poultry
Committee on Agriculture, U.S. House of
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Representatives was held on April 10, 1991 to
investigate reasons why reductions in milk cost
were not being reflected in retail prices.

A statement from Dr. Andrew Novakovic
of Cornell University, summarized a method
developed by Olan Forker, that concluded that
"complete effects of a price change are not
transmitted across a market level in the period of
one month (Novakovic)." It continues that
retailers should be expected to smooth the
variability in price changes over time, suggesting
that the price stability is a natural result of the
market. William Motes, Vice President of
Sparks Commodities, Inc., voiced similar
conclusions in his report (Motes). He justifies
the spread between raw and retail milk prices by
including the high cost of introducing new
products, and discusses the switch of consumer
tastes and preferences for low fat products.
Testimony by Dr. Ronald D. Knutson and Mr.
Joe L. Outlaw, indicated that the relationship
between raw milk prices and retail milk prices is
important for reasons other than price gouging
(Knutson and Outlaw). "One of the main
functions of a market is to send a signal to
producers and consumers..." If raw milk price
falls dramatically, as it has over the past year,
and the retail price remains constant, the market
would be unable to clear due to excesses in
supply, causing further reductions in the farm
price. This would lead to further farm-level
price instability.
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Consumers and industry experts alike
notice that similar cost changes in raw milk
result in different retail price changes. This is
evident when analyzing transmission of price
when raw milk price is increasing versus
decreasing, as shown in the analysis of
asymmetrical markets by Forker.

Theoretical Model

The primary question in this paper is
"How do retail price adjust to changes in raw
milk cost among cities and over time?" The
response to this question contains many parts,
which can be categorized as: raw milk costs,
milk processing, regulation, and market
structure. The analysis takes the raw milk
price as given and assumes that raw milk price
is transmitted to the retail level. Federal and
state marketing orders establish and control
minimum prices for about 95 percent of the
milk used for fluid purposes (Dairy Division).

The area of milk processing includes the
procession and distribution of raw milk. Costs
of distribution and processing that subsequently
affect the retail price are influenced by
technology, processing and distribution
methods, wages, other factor prices and
economies of size.

Regulation also plays an important role
in the determination of retail milk prices. In a
few cases, states regulate retail prices or
enforce minimum retail price markups.
Regulation also can include sanitary standards,
and packaging standards.

Market structure may influence retail
milk prices. The retail price may be affected if
processor concentration is large, or it can be
affected by the concentration of food retailers.
The relative market power of these two groups
may influence price levels and relationships
between farm and retail milk prices.

The objective of this paper is to find the
relationship between cities, and to discuss
possible sources of variation that should be
included in a complete analysis of the raw and
retail milk price situation.
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II. Data and Procedures

The data for the analysis were obtained
from eighteen cities throughout the United States
(Figure 1). Monthly averages were recorded for
both raw milk price (Agricultural Marketing
Service) and the retail milk price (United States
Department of Labor, Table I). Farm price (raw
milk cost) were computed as the federal order
minimum Class [ price plus any over order milk
payments.

Two situations were examined with linear
regression models using ordinary least squares.
The first used monthly data for each city from
1967 to 1978 (time-series). This analysis
provided estimates of cost-price behavior for
each city during 1967-1978. The second used
annual data for a cross-section of the 18 cities.
The cross-section analysis provided estimates of
the cost-price behavior among cities during each
year.

Figure 1 - Distribution of Observed Cities

Two models were estimated. The first
used prices in the current month and reflected the
price levels, represented as
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P.=f(P;) , where:

Retail price of milk ($/gal.)

PR =
= Raw milk (producer) price ($/gal).

P,

The second used price changes from the
previous month, represented as AP;=f(AP;) ,
where:

AP:= Change in retail price
from previous month

AP,= Change in raw milk
(producer) price from previous month.

III.  Results

Time Series Results

The coefficients from the first model,
relating current math raw milk price to current
month retail milk price ranged from 1.15 to
2.07, suggesting the variability of farm retail
price relationships among cities (Table I). The
magnitude of the coefficient influences the size
of the spread between the farm and store level
price. For instance, a city with a coefficient of
1.50 shows that the change in price that
consumers pay at retail would be 1.5 times the
change in the cost of the raw milk. The
constant term in the equation acts as a
foundation. In this model, the constant acted
very significantly to reduce the apparent
variability in the relationship among cities
shown in Figure 1. Although there is a wide
variance in the impact of raw milk price
changes on retail price, the constant is
significant in reducing the variability of the
margin. This is because cities with the lower
coefficients had somewhat higher constant
terms, and cities with higher coefficients had
some what smaller constants. The R?
coefficient for this model ranged from .88 to
.98, showing a high degree of association
between the variation in the retail price based
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on the current month’s raw milk price. This is
to be expected since prices have shown a long
term upward trend and suggest correlation from
one month to the next.
The model showing the effect of changes
in raw milk price had equally interesting results
(Table I). The model used the change in
price to remove the trend influence of the raw
milk price that made the R? value in the first
model artificially high. The coefficients ranged
from 0,26 to 1.09. This coefficient shows the
amount the

Figure 2
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retail price would change in response to a unit
change in raw milk price. Values of under 1.0,
found for all but one city, suggest that not all the
change in raw milk price is transmitted to the
retail price in the current month.  This
strengthens the case for price "stickiness." The
constant values in this model were very small
and mostly non significant. The relationships
estimated using price changes were not as strong
as those estimated for price levels. The R?
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coefficients ranged from 0.05 go 0.47,
suggesting that the changes in price of the raw
milk are not the overwhelming factor associated
with changes in the retail prices.

Cross-Section Results
The coefficients for the cross-section of

cities were very consistent with the time series
results(Table II). The range of

Table II

Results of Cross-Section Analysis of
Raw Milk - Retail Price Relaticonships.

Year Coeff R,
1963 1.2333809 0.352902
1968 1.4537565 0.466539
1970 1.4517424 0.43249¢
1971 1.4867566 0.2633S¢6
1872 1.4708753 0.260246
1873 1.2531700 0.159081
1974 1.1562865 0.172521
1978 1.1007679 0.085718
1976 1.43€65071 0.150731
1977 1.6469921 0.21770Q0 |

coefficients was 1.10 to 1.64, which compares
to the average of 1.51 for the time series
estimates.  Yet, the lower explanation of
variation (R, values from 0.08 to 0.48) suggests
that there are other significant forces modifying
the relationships among cities.  Possible
influences include the level of competition or
the relative efficiency of distribution channels
between individual markets. Other factors,
such as marketing margins and labor costs also
would affect the variability of margins between
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cities The lowest cost-price relationships, shown
by the smaller coefficients, coincide with the
highly inflationary periods during the early
1970’s(Table II). This may show that the
processors absorbed some cost increases in raw
milk prices and retained higher margins as the
price of raw milk declined.

The cross-sectional trial showed a
somewhat stable relationship between the farm
and retail levels, but the importance of
unidentified factors are evident by the inability of
the model to explain more of the variation in the
model.
IV. Discussion
Farm-retail prices were determined to be
asymmetric in the dairy subsector (Kinnucan and
Forker). Some explanations for asymmetry in
the fluid milk sector include: the cost of
changing prices at retail, the recovery of lost
profit margins from periods of increasing raw
milk prices, or other changes in input costs
relevant to the distribution of retail milk.

These results suggest that there is a
tendency for the price to rise and fall more
slowly at the retail level than at the farm level.
The question arises whether this practice is
within the normal variance in a market economy
or processors, distributors, and retailers are
unfairly collaborating to maintain larger price
margins and profit margins as farm prices
decline.

A basic estimate of the results published
by Kinnucan and Forker, can be determined by
comparing the coefficients of individual cities
when the months are separated into periods when
the raw milk price has increased, when it has
stayed the same, and when it has decreased. The
results for Boston (City 3), roughly parallels the
results reported by Kinnucan and Forker, in their
more sophisticated analysis. The coefficient
when prices were increasing wa 0.69, suggesting
that only $0.69 out of my $1.00 increase in raw
milk price would be transmitted to the retail
price in that month. Conversely, when raw milk
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prices were on the decline, the coefficient was
1.07 showing that retail prices declined by
$1.07 for each $1.00 decrease in the raw milk
price.

The cost-price relationship estimates for
the price level model were consistent and the
explanatory power was high. The price change
model had lower explanatory power. This
identified a need to find other sources of
variation in the farm to retail price spread.
Several potential influences besides the raw
milk price was investigated.

Differences in milk processing cost may
explain some variation in milk cost-price
relationships. Economies of size, distance of
plants from consumers, and innovation
influence processing and distribution costs.
Higher processing and distribution costs have
the effect of making the spread between farm
and retail prices wider. Market structure
variables include processor concentration and
food chain concentration. Processor
concentration and food chain concentration are
expected to result in wider farm-retail price
spreads.

There is too much variation in the
relationship between farm nd retail prices,
shown in the differences in the coefficients
among cities, to suggest that there is a constant
spread between raw and retail milk prices for
all cities. The explanation for these differences
comes from other factors that can significantly
affect the local price spread. These include the
local processor concentration, food chain
concentration, distance of processor from center
of market, innovation, plant size, impact of
state regulation, and processing cost. The two
graphs (Figure 3 and 4) show positive and
negative influences of these factors on farm
retail price spreads.  State regulation is
excluded because there is no objective way to
quantify its effect. The graphs show that if all
the variables are weighted equally, there is no
discernable trend in which the cities with higher
overall margins have greater positive influences
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and lesser negative influences. To make these
influences effective, a weight must be given to
each to account for its relative effect on the
market. A case can be made for individual
cities, such as Houston. Houston has a high
coefficient of 2.07, also a very high processor
concentration, which is accepted as a positive
influence on the margin. Finding a standard
weight for these variables is beyond the scope of
this paper, but is must be recognized as
necessary for a comprehensive evaluation of the
fluid milk price. A model was generated
combining the cross-sectional data for 1970 to
statistically check the predictions made from the
graphs. The variables mentioned in Table I was
were used as independent variables in the model.
These parameters were not significant, in
agreement with hypothesis made from the graph.
This contradicts the acceptance of these variables
as significant which allows for considerable
discussion on what factors do significantly
enhance the explanatory power of relationships of
cost-price spreads between cities. Some
contradictory results may be explained by the
small number of observations, and the resulting
smaller number of degrees of freedom. If the
influence of these other parameters was
significant, it would be suspected that there
would be some indication of that significance,
even in this simple model with many limitations.
A model to further investigate the effects of these
parameters on the raw-retail price spread, should
have data for those parameters in a sufficient
number of consecutive years to investigate the
trends of those variables over time.

Are consumers paying too much for milk?
Are processors or retailers securing excessive
profits by not passing reductions in milk cost on
to consumers as lower retail prices? These
models suggest the difficulty in making broad-
based assertions when there is so much
variability in price spreads between regions and
individual cities. A comprehensive investigation
of individual markets may determine whether
collusion exists on a local level but the variability
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Figure 3
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in price spreads between cities makes a
judgement on a nationwide basis imprecise.
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