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ABSTRACT

New England dairy farmers are under intense price
pressure resulting from important growth in milk pro-
duction from lower cost of production Southwest states
as well as by retailers’ market power. Agricultural offi-
cials and legislative bodies in New England and in other
Northeast US states are aware of these pressures and
have been reacting with emergency dairy farm aid, fol-
lowing a very low 2006 milk price, and with state legis-
lations in an attempt to address perceived excess retail-
ing margins for fluid milk. In this paper, we suggest
that a sigmoid demand relationship exists for fluid milk.
This demand relationship would explain fluid milk
asymmetric price transmission, high-low pricing, and
the creation of a large retailing margin (chain surplus)
often observed for fluid milk. It is also argued that a
sigmoid demand relationship offers an opportunity for
state legislators to help Northeast dairy farmers cap-
turing a larger share of the dollar of the consumers
through various policy options. Therefore, 5 milk mar-
ket channel regulatory mechanisms (status quo, price
gouging, supply control, fair share policy, and chain
surplus return) are discussed and compared. The sup-
ply control mechanism was found the most effective at
redistributing the chain surplus, associated with the
sigmoid demand relationship for fluid milk, to dairy
farmers. However, this option is unlikely to be politi-
cally acceptable in the United States. Second-best op-
tions for increasing dairy farmers’ share of the consum-
ers’ dollar are the fair price policy and the chain surplus
return. The former mechanism would distribute the
chain surplus between retailers, processors, and farm-
ers, whereas the latter would distribute it between con-
sumers, retailers, and farmers. Remaining mechanisms
would either transfer the chain surplus to retailers (sta-
tus quo) or to consumers (price gouging).
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INTRODUCTION

The New England dairy industry is under intense
pressure, and its longevity is under question. Physical
and economic conditions within the region present dis-
tinct disadvantages that cumulatively make it a rela-
tively high production cost region within the United
States (Nubern, 1998; Jesse and Jones, 2003). More-
over, New England (New England includes the states
of ME, NH, RI, CN, VT, and MA; the Northeast includes
New England plus NY, NJ, and PA) has a limited supply
of quality farm land, most of which is subject to urban
sprawl] pressures. For example, Maine has converted
more than 850 thousand acres from rural to suburban
utilization in the last 2 decades, ranking it second in
the nation based upon rural acres lost (Brookings Insti-
tute, 2006).

Meanwhile the western United States has rapidly
expanded milk production, with the ultimate effect be-
ing downward pressure on domestic milk prices. From
1994 to 2004, Southwest US milk and milk fat produc-
tion increased 44.2%, whereas New England milk and
milk fat production decreased 2.0% (overall US produc-
tion increased 11.0%). In 1994, the Southwest ac-
counted for 20.9% of the US production of milk and
milk fat, but by 2004, the percentage of US production
in the Southwest had risen to 27.3%. By contrast, New
England produced 2.9% of the milk and milk fat in the
nation in 1994 and 2.6% in 2004 (USDA NASS, 2006).
As an example of this east-versus-west phenomena,
Figure 1 shows average number of dairy cows per farm
for New England vs. New Mexico and Arizona, and
Figure 2 shows total dairy cows for New England vs.
New Mexico and Arizona. In addition to this production
dynamic, Northeast dairy farmers, who rely more heav-
ily on class 1 price than producers in the western US,
face what appears to be excess retailing margins for
fluid milk (Cotterill, 20086).

Agricultural officials and legislative bodies in New
England and in other Northeast US states are aware of
these pressures and have been reacting with emergency
dairy farm aid, following a very low 2006 milk price,
and with state legislations in an attempt to address
perceived excess retailing margins for fluid milk. In this
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Figure 1. Average number of cows per farm.

paper, we suggest that a sigmoid demand relationship
exists for fluid milk. This demand relationship would
explain fluid milk asymmetric price transmission, high-
low pricing, and the creation of a large retailing margin
(chain surplus) often observed for fluid milk. It is also
argued that a sigmoid demand relationship offers an
opportunity for state legislators to help Northeast dairy
farmers capture a larger share of the dollar of consum-
ers through various policy options. Therefore, 5 policy
options will be discussed and compared in light of their
capability to transfer part of the chain surplus to
dairy farmers.

MATERIALS AND METHODS
Retailing Margins

We begin this discussion on retailing margins with
an example of Maine milk pricing. In Figure 3, average
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Figure 2. Total number of dairy cows.
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farm blend price, retail price, and the retail-to-farm
margin for fluid milk are shown (Maine Milk Commis-
sion, 2006b). The retail-to-farm margin stayed close to
$1.50 per gallon for essentially 3 yr (2001 to 2003). Milk
price volatility led to a high farm-gate price in April
2004. The high April 2004 farm price coupled with the
then typical retail-to-farm margin (about $1.50) re-
sulted in a retail price around $3.25. This retail milk
price per gallon ($3.25) was a noticeable jump in price
compared with previous years when the price never
exceeded $3.00. However, although milk price at the
farm decreased from mid 2004 to the end of 2005, in
Figure 3, no noticeable decreases in retail price were
observed. Therefore, the retail-to-farm margin reached
$2.50 in December 2005.

To put this farm-retail price spread and chain pricing
issue into perspective, some discussion of retailing pric-
ing behavior is needed. Cotterill (2006, p. 243) asserts
that “in a competitive market retail prices would tend
to follow raw milk prices.” This notion of symmetry
being required for competitive behavior might be an
oversimplification of reality. We know that grocery
shoppers weigh the total basket of goods (and services)
when selecting which grocery store to select for shop-
ping, whereas retailers seek their own niche combina-
tion of products, services, and prices. Li et al. (2006)
present several stylized facts regarding the farm-retail
spread and retail pricing behavior that support this
view. Consider stylized facts 1 and 2 (Li et al., 2006
p. 224):

1. Prices among retailers in a given city for a given
commodity exhibit wide dispersion.

2. Retail price changes are at most loosely related to
price changes for the farm commodity; thus, acqui-
sition costs play a comparatively minor role in the
retail pricing decision.

So what is really going on at retail? Retailers are
thought to be generally aware of critical price levels
(and price changes), which invoke consumer responses.
For example, McLaughlin and Perosio (1994) discuss
this phenomenon as it relates to produce retailing in
supermarkets. Retailers know that for most items there
is a price range within which consumers are rather
demand-insensitive. The result is a sigmoid demand
relation (Figure 4). Retailers usually know the approxi-
mate location of the upper price (Pu), above which con-
sumer demand would significantly drop off. Likewise,
they are also aware of the lower price (P1), below which
leads to a noticeable jump in quantities purchased.

Based on this model, retailers would be expected to
price their product somewhere in the general area of
the circle (Pu) or below the area of the triangle (P1). If
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Figure 3. Maine farm price, retail price, and margin for fluid milk (nominal).

retailers charged a price between Pu and P, the result
would be a price reduction from Pu without a significant
increase in quantity sold. This is what retailers call
giving away margin, which rationally they will not do.
However, in not infrequent cases, retailers will drop
prices all the way through the insensitive area to a point
such as sales price, in which consumers take notice of
the price decrease and respond with large purchases.
This phenomenon is one rationale for high-low pricing
in retailing for produce (Criner et al., 1997).

«— Uppermost retail price level range

Pu ——

“Insensitive area”

/e———————— Lower retail price threshold

Quantity demanded

Figure 4. Hypothesized retail demand curve. Pu = upper price;
Pl = lower price; Pm = price between Pu and Pl; Ps = sales price.

Given that Figure 4 can represent fluid milk at retail,
stylized fact 2 is no surprise. The sigmoid demand rela-
tionship seems appropriate for fluid milk given the in-
elastic nature of the demand for this product. However,
as indicated by Romain et al. (2002), the degree of com-
petition at the retail level will influence retail pricing
for fluid milk. Therefore, the capture of a chain surplus
from a sigmoid demand would be affected by the local
competitive environment of retailers. In fact, within
limits, costs of goods to retailers is sometimes not rele-
vant. What is relevant is the upper level of the price
threshold represented by Pu in Figure 4.

Certainly, when costs of goods increase noticeably, it
is in the interest of the retailer to see if the increase
can be passed on to the consumers. This is a likely
explanation for the general asymmetry observed at re-
tail for fluid milk, in which retailers tend to increase
retail price when costs of goods go up but not lower
retail prices when costs of goods go down. In fact, Li et
al. (2006, p. 226) note that for fluid milk in western
cities, price increases were “transmitting more quickly
than price decreases.” Referring back to Figure 3, the
cost of goods increase appears to be a catalyst for a
price increase and price searching. The retailers in-
crease their price corresponding to the April 2004 jump
in farm price and then seem to search for about 5 mo
for a new higher Pu.
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Figure 5. Chain pricing. Pu = upper price.

Figure 5 is presented to introduce the 3 chain levels
(farm, processor, and retailer) in relation to the nonlin-
ear demand relationship. We would also argue that it
represents the current situation. The lower dashed line
represents the farm milk receipts, the distance between
the farm cost and the dash-dotted line represents the
processor cost, and the distance between the processor
cost and the solid line represents the retailing cost.
In all 3 cases, the costs hypothetically represent total
average costs plus a normal return. When these chain
costs sum to a value less than Pu, under the retailing
strategy discussed above, the retailer would price at
Pu, not at retail cost, unless forced to do otherwise.
Thereby, profits are maximized, and the retailer is the
main captor of the chain surplus [the chain surplus
being defined as the difference between the retail price
charged (Pu in this case) and the total chain costs (plus
a normal return) represented by the retail cost line in
Figure 5]. On that issue, Cotterill (2006) asserts that
due to market power, retailers are now commanding
“stratospheric super-competitive” profit margins.

Thus, the sigmoid demand relationship allows the
extraction of a chain surplus, which could be redirected
entirely or partially to Northeast dairy farmers to alle-
viate their economic hardship.

Milk Marketing Policy Tools

The remainder of this paper will focus on total milk
market chain costs for fluid milk and distribution of
revenue to the chain participants (farm, processors, and
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Figure 6. Chain prices under alternative marketing programs.
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retailers) through 5 policy options. Each policy has its
advantages and disadvantages to the various chain
actors as well as varying levels of political acceptance.

In Figure 5, we depicted farm, processor, and retail
costs along with the critical price, Pu, which profit-
maximizing retailers would be charging customers. Fig-
ure 6 links the critical Pu price to block representations
for farm, processor, and retailer margins plus the distri-
bution of the chain surplus under the 5 different policy
scenarios. The blocks below the gray bar represent mar-
gins for the processors and retailers and the blend price
for milk plus any premiums received by farms. The
boxes above the gray bar represent the chain surplus.
The captors of the chain surplus are denoted by a capital
letter: F = farm, P = processor, R = retailer, and C =
consumer.

New York Price Gouging

The New York price gouging law was established to
prevent retailers from earning margins on fluid milk
that were perceived to be excessive. The catalyst for
this was a classic asymmetric pricing case in which
farm prices fall and retail prices fall after a significant
time lag and often in smaller proportion. The New York
legislature passed a gouging law that sets the retail
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price at 200% of the farm price, including premiums.
If a retailer is charging more than the 200% maximum,
New York regulators then check to see whether the
allowable retail price is below the estimated costs of
retailing milk. In periods of extremely low farm prices,
when 200% of farm price might not cover processor and
retailer costs, retailers may use a default $0.57 per
gallon as a retailing margin. Graphical inspections as
well as formal tests have shown that the New York
price gouging law has improved price symmetry for the
New York City market (Romain et al., 2002).

When the New York price gouging law was passed,
there was some expectation or hope that the retailers
would continue to charge milk prices at or near what
the market would bear (prices like Pu in Figure 5) and
that this would buoy the farm price. In effect, the result
of the price gouging law was not increased farm prices
but rather a lowering of retail prices. Price symmetry
was achieved, and consumers gained. In Figure 6, which
compares policy effects across the 5 schemes, the price
gouging case is represented in column e, where chain
surplus (the difference between chain costs and the
critical price Pu), is retained by the consumers.

Upon reflection of the price transmission process, it
would have been difficult for the price gouging law to
help support farm prices. During times of low farm
prices, it would have been in the interest of retailers
to pay more for their milk, so long as the farmers re-
ceived 50% of the increase. However, the presence of
the third chain actor, the processor located between the
retailers and farmers, was an impediment to any such
price coordination. One can almost imagine retailers
telling their milk processor they want to pay them more
money, which they want passed back to the farmers.
As a whole, this form of regulation is not performing
well in terms of returning additional money to farmers
or processors, because there is no mechanism for the
price gouging law to buoy farm prices. This absence of
such a mechanism is addressed in the fair share as well
as the chain surplus return regulatory schemes.

Maine Price Minima (the Status Quo)

Since the 1980s, Maine has sets minimum prices at
the producer level and minimum margins at the proces-
sor and retailer levels. The Maine Milk Commission
(2006a) establishes minimum producer prices, which
are normally set at the prevailing southern New En-
gland price plus a premium. The Commission also es-
tablishes minimum processor and retailer margins
based upon periodic cost studies. At one time, the estab-
lishment of these minima was seen as essential to pre-
vent predatory retailer and processor price competition,
which would put downward pressure on farm prices.

1233

However, these price or margin minima were not de-
signed to have any influence on processor or retailer
maximum prices or margins.

At present in Maine and in much of New England,
the pricing issue of concern is not predatory pricing but
rather the appearance of excessive retailing margins
(as shown in Figure 3). However, the minimum pricing
system does not cap any prices or margins, nor does it
provide any incentive for up-chain actors (retailers and
processors) to increase down-chain prices. This case, in
which retailers charge what is considered an excessive
margin and the regulation has no effect, is presented
as the status quo case.

In general terms under the status quo scenario, farm-
ers and processors receive prices equal to some or all
of their costs, whereas retailers seek and charge the
critical price level Pu. Thus, retailers cover their costs
and are also able to capture most of the chain surplus.
This is represented in by the horizontal bar in Figure
6, column a, where the area above total chain costs, the
chain surplus, accrues to the retailers (denoted by the
rectangle labeled R). This case of retail prices consid-
ered to be excessive is the status quo in most of the
Northeast, because only New York has a price gouging
law at this time.

Quota

Although the United States has not and would proba-
bly never consider the adoption of a formal dairy quota
system, the United States has used other supply man-
agement programs, such as different herd liquidation
programs and the Northeast Dairy Compact (which lim-
ited out-of-region milk coming into the Northeast).
Thus, quotas are of interest from an economic view-
point. A supply control program, such as the quota sys-
tem used in Canada, could theoretically redistribute
the chain surplus from the retailers to the farmers. If
the quota was set appropriately, the milk supply could
be controlled such that farm prices increase to the point
in which the addition of the processor and retailer costs
bring total chain costs to just equaling Pu. This is shown
in column b of Figure 6. Although farmers would clearly
gain from this scenario over the status quo, it would
reduce the retail margin to retailing costs and would
provide no price benefits to processors or consumers.

Fair Share

Cotterill (2006) is advocating that New York modify
its price gouging law into a fair share law, which would
work in the following manner. If the retail margin ex-
ceeds 20% of the cost of the retailer, the excess must
be returned to milk producers until their milk return
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equals some level [$17/100 1b or 45.5 kg (cwt) in his
example]. The maximum retail margin that can be
charged is 50%. If the prevailing farm price equals the
established farm minimum (e.g., $17/100 1b), then none
of the retail margin is redistributed to the farmers, but
the 50% maximum retail margin is maintained.

One can see how the proposed fair share law offers
several improvements over the price gouging law. It
provides an incentive for retailers to move prices up-
ward when the market can bear it, plus explicitly pro-
vides a mechanism for returning money to the farmer.
As depicted in column ¢ of Figure 6, retailers would
normally gain margin above costs. However, retailers
are required to distribute money back to farmers any-
time the farm level milk price is below the trigger price
(e.g., $17/100 1b) and the retail margin is above 20%.
In addition, the 50% margin cap on retailers would
likely prevent retailers from obtaining the entire
chain surplus.

There are, however, some minor drawbacks with the
fair share method. First, although this method can po-
tentially return chain surplus to retailers and farmers,
there are no provisions to apportion any chain surplus
to processors. Second, during periods of very low raw
milk prices, this method could require retailers to sell
milk at prices below their cost plus their margin. This
would likely be a rare event and could be mitigated by
keeping an absolute minimum margin default such as
the one currently in place under the New York price
gouging law. If raw milk prices drop to such a level that
200% of the farm price is less than chain costs, retailers
can charge $0.57 above their costs (Huff, 2007).

Chain Surplus Return

We propose an additional policy option, a chain sur-
plus return. This option is developed in an effort to
expand upon policies already discussed. To explain the
chain surplus return regulation, the case of Maine and
its milk regulatory body, the Maine Milk Commission
(2006a), could be used. The Commission would continue
to set farm level prices based upon southern New En-
gland prices plus a premium. The Commission would
also continue to estimate costs of processing and retail-
ing milk. However, instead of using the processing and
retailing cost estimates to establish minimum margins,
these costs would be used to establish a method for
apportionment of the chain surplus to the 3 chain
actors. Under the proposed chain surplus return regula-
tion, any revenue collected above total retail costs would
have to be apportioned between farmers, processors,
and retailers based upon their share of chain costs.

The chain surplus return scheme is visually repre-
sented in column d of Figure 6. This scheme provides
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retailers an incentive to search out and charge Pu, be-
cause they are allowed to keep a portion of what they
charge over their costs. The regulatory body would then
collect a portion of the chain surplus from the retailer
and allocate it to the farmers and processors. The chain
surplus would be allocated by the percentage of total
chain cost from each chain level. Like the fair share
method, this option provides a mechanism for redistrib-
uting money within the chain. Unlike the fair share
scheme, this scheme results in consumers paying the
market price for milk.

Although the chain surplus return scheme requires
cost studies for all actors within the chain, this charac-
teristic is not unique to this tool. The current price
gouging law relies on a retailing cost study, and the
fair share option would need something similar to en-
sure that retailers were never forced to sell at a loss.

RESULTS AND DISCUSSION

Table 1 synthesizes the policy options in addition to
proposing an effect ranking. Our rankings should be
seen as rough indicators and are certainly debatable.
More specifically, the rankings reflect the effect of each
market regulation on an individual chain actor (along
the vertical axis of the table) from an economic perspec-
tive. A rank of 1 indicates the most favorable option to
that particular actor.

For example, consumers generally will do best under
a price gouging law that is similar to the New York
state case, because it caps the allowable retail price at
200% of retail or the margin of the retailers at $0.57/gal.
Only during periods of very high prices could consumers
possibly fair worse under this regulation than others.
The second-best scenario for consumers is the fair share
regulation, because the retailer margin is capped at
50% of wholesale prices. Three scenarios, the status
quo, supply control, and the chain surplus return, are
equally poor for the consumers, because all 3 would
likely settle on the maximum price the market would
bear (Pu).

If the goal is to bolster a struggling sector within the
dairy industry, policy selection from the perspective of
an individual chain actor is clear. However, if the goal
is to bolster or sustain the industry as a whole, factoring
in all chain actors, the best choice is not as clear. Given
our rankings, there is no policy option that is simultane-
ously most favorable for all actors. In this case, policy
makers will need to search for an optimal solution by
weighing the benefits and costs to each of the actors.

Alternatively stated, policy selection should consider
individual effects in addition to aggregate effects. For
instance, if consumers in New England were to pay
$0.05 a gallon more than total cost (which would
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Table 1. Economic effect ranking of different policy scenarios!
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Policy type Producer Processor Retailer Consumer
Status quo Market? Market Cost plus all Paying maximum
(Y] (2) chain surplus market will bear
1) 3)
Supply control Cost plus all Market Market Paying maximum
chain surplus (2) (5) market will bear
(1) 3
Fair share Market plus portion of Market Cost plus portion of Paying less than market
chain surplus with cap 2) chain surplus with cap maximum, more than

3)

Market plus portion
of chain surplus
2) 1)
Market Market
4) ()

Chain surplus return

Price gouging

Market plus portion
of chain surplus

3) chain cost
(2)

Market plus portion Paying maximum market
of chain surplus will bear

(2) 3)

Varies with farm price Pay least of all scenarios,
(+ market with floor) except during high
4) farm level milk prices

(1)

1A ranking of 1 reflects the most favorable scenario for that actor.

%For this descriptive analysis, market price or margin is reflective of costs plus a normal return.

amount to a price decrease relative to the current price),
it would cost a family of three $3.45 more a year based
on a per-capita consumption of 23 gal a year. However,
if that $0.05 is captured by dairy farmers, it would
represent $5,300 in additional annual receipts per farm
for each of the 3,050 farms in the New England region.

However, in the longer run, falling food prices, in real
terms, will mean that New England dairy farmers will
continue to need productivity improvements to remain
competitive, even with the implementation of favorable
policy measures that would allow them to capture a
larger share of the dollar of consumers.
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