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ABSTRACT

This review summarizes recent dairy marketing studies. They have
been placed in one of two categories: mnonpolicy research and policy
research. Nonpolicy research studies are concerned with estimating a
specific response. These studies are summarized to facilitate com—
parisons among models and resulting estimates. Policy research
studies are concerned with the effects of altering policy variables
or eliminating entire programs. The features of each study are explic-

itly stated so as to allow comparisons among the various studies.
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'DAIRY 'MARKETING AND POLICY ANALYSIS:

A CRITICAL REVIEW OF RECENT EMPIRICAL STUDIES

“Roger A. -Dahlgran

Introduction

| Policy controversy involving the U.S. dairy industry began late

in the 1800s over the immunity of dairy cooperatives located in the
upper Midwest frOm proSecution,under the,Sherman Antitrust Act
~(Williams et al., 1970, p. 30). . Since that time, the U.S. dairy
industry&has‘become‘subject.to other regulations,,including sanitary
’reguirements,1classi£ied pricing‘andcpooling underbstate'and'federal .
regulation,iimport1restrictions,.and base‘plans.{ The passage of the.
Agricultural,Act of 1949 established the present,authority for price.
supborts between 75_and 90. percent of parity and was the last major
piece of the current regulatory program. It is not to-be:inferred

that these regulations were created in the absence of research or fore—
'thought, but economists ab111t1es to analyze data and make forecasts
:have been greatly enhanced by modern electronlc computers and modern
quantitatlve technlques, both of Wthh were developed after ‘the bulk of
the current da1ry market regulatlon was 1n place.' The studles to be
exam1ned 1n thls llterature review are recent emp1r1ca1 da1ry marketlng
and pollcy studies. The term recent stud1es elimlnates research done
before 1948 wh11e ”emp1r1ca1 research" 1s 1ntended to restrict atten—
tion to those studles us1ng multlple regre831on, simultaneous equatlon

technlques, and/or 51mu1at10n technlques Descr1pt1ve studies of /
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structure and trends of the U.S. dairy induStry, WHile numerous, are
not included in this review. | ' ’

The studies selected for review are conveniently div1ded into two
categories. Roughly half of the volume of the literature is nonpolicy
studies. These are studies uhere»primary.emphasis is placed on supply

and/or demand parameter estimation. The other half of the volume of
| the literature is policy studies. Policy studies are those where
vprimary emphasis is placed‘on the effect of alternative policy decisions
on dairy markets and/or the effect of altering the current policy
structure. | ' ’

Since this is a critical review, the basis of criticism will be
exposed at the outset. Criticism will be made, when appropriate, based
on the economic theory and econometric techniques embodied in the study.
The approach used in this reView,will be to present a study and then
to evaluate it. When several similar studies have been discussed, the
studies as a group will be compared_with-each.other, and an attempt

will be made to summarize the studies as a group. -

5§onpolicy Studies

As has already been mentioned, nonpoiicy’studies are those studies
that are primarily concerned with estimating response relationships.
These studies can be further subdiVided by the response relationShipS‘
considered." Cne group of studies considers oniy supply_relationships,
-another group considers only demand relationships, while,still a third'

groupICOnsiders both‘supply and‘demand.relationships.

Supplz;Studies'

An alternatlve to direct supply response estlmation is to estimate
the underlying production function. Productlon function studies as
well as d1rect supply response studies will be considered.

‘ The productlon function approach to supply response estimatipn
has resulted in several estimates of dairy production functions
'Heady et al al. (1960), Heady et al. (1964), Hoover et al. (1967), and
Paris et al al. (1970) have all estimated production functions relating

milk per cow to roughage and concentrate consumption as well as



environmental'veriables'and cow'charaCteristics.' Cow character1stics
include such varlables as age, weight, maturity, and 1n1tlal ab1lity.
The form of the production fumction used in all of these studies was a
linear plus a quadratic combination of the 1nputs°  Heady gg_gl. (1960)
reported on the fit of af10g linear production‘function. ‘lnjgeneral.
- the data fit these functional forms fairly well and‘exhibited‘RZ's'ih
the 0.70 to 0.90 range. o » I o
While pointing out that estimatlon of production functions prov1des
an alternative to direct supply response estlmatlon,'Heady (1961, p. 14)
acknowledged that the production function approach.encounters difficul-
ties in the presence of uncertainty, lack of knowledge, nonmonetary
goals, lumplness of fixed factors and’ Joint production of agrlcultural
products. Even with estimated production functions ‘and the implied
marginal cost curves9 ‘difficulties may still exist due to pecuniary
' externalities which distort the aggregation of the marglnal cost curves
.1nto a supply function. A f1nal problem with these partlcular studies
' in ascertaining a dairy supply response is that these partlcular studies
" are’ 1ncomp1ete for modellng the dairy industry. Inputs of land, labor,
and cap1tal are omitted from these productlon functlons although they -
are def1n1tely factors of milk production. o
Studies estimating the direct supply response”of.milk have.been‘
done by Brandow (1953), Halvorson (1955, 1958), Cochrane-(1958),’Wipf
and Houck (1967), and Chen_gg;gl. (1972). Halvorson (1955) presents a
summarization of the evpriori‘beliefs about the nature of'the‘milk
supply response. First, the milk supply response is belleved to be
highly price" inelastic due to the large fixed 1nvestment requlrement
requlred for dairying, the lack of good alternatives for labor in many
areas where milkbprOductiOn is substantial, the fact that the small or
variable output producer 1s penallzed in the marketplace due to pr1c1ng
arrangements, the time lag required to alter cow herds or equipment,
the effect of price and output uncerta1nty, and the lag time between
production and price forﬁation. Second, the supply elasticity is
believed to take on differing values depending on the léngth of rum.
A third belief is that supply responses are different for summer than
for winter. A final belief/is that the total production response is

composed of responses in cow numbers and in production per cow. Early



‘researchers focused on production per cow wh11e 1ater researchers have
e~focused on total production relationships.

Brandow's (1953) research was exploratory in nature. U31ng timer:
‘series data for 1932 to 1951 Brandow formulated one set of input-‘bg
'output relationships and one set of price response relationshipsvfor
fourﬁmajor»dairy:states (Pennsylvania;‘New York, Wisconsin;'and v
'Minnesota)‘ The . 1nput-output models specified the relation of summer
‘and- w1nter production per cow to pasture condltions and grain fed per
h:cow.{ The price response models spec1fied the relation of summer and

3w1nter productlon per cow to pasture condltions and the milk-feed f'
'bfprice ratio. The results showed that the respon51veness of m11k N
roduction per cow to grain fed per cow was hlgher 1n the winter than
hgin the summer.j The comparison of the summer to the winter response o
of m11k per cow to milk-feed price ratlo varled by state.

Halvorson (1955) performed four analyses to evaluate the short—run R
response of m11k production per cow to various factors for the summer
:and w1nter seasons. Regional as well as aggregate models were fit usingv
vlogged and dlfferenced time series data. for 1931 to 1954, One analysis
was an 1nput-output relation of m11k per cow per day to grain and con- y
'centrates fed per cow, to hay production, to cow numbers and to a con-
nstant term which was an 1nd1cator of technolog1ca1 change. The con~' :
vclus1on that the response of milk per cow per day to grain fed per. cow
"was higher in the winter than in. the summer is in agreement With the
f results found by Brandow (1953) A second analysis of the response of
| grain fed per pound of milk produced to the milk-feed price ratio was -

formulated to capture the farmer s response rather than the cow' s

response.' The results 1ndicate that the farmer s response was inelastic.u :

‘A th1rd ana1y51s of the response of ‘milk production per cow to the milkr
vfeed price ratlo, to hay productlon and to cow numbers y1e1ded supply
elast1c1ty estimates of 0 to 0.25 w1th w1nter estimates ‘in the. upper
.end of the range and summer estlmates 1n the lower end of the range.
'bfThe fourth analys1s was designed to test the hypothes1s that ‘the
vfarmer s response in terms of grain fed per pound of milk produced to
the milk—feed pr1ce ratio for prlce increases was different from that
'ffor price decreases. The conclusion ‘was that the farmer' s short—run

fresponse was more. elastlc for pr1ce 1ncreases than for price decreases..;,’
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. In 1958, Halvorson again analyzed ‘the response of;milk,production
to price.. In this.analysis,'annual time series data for,lQZZ{through
1957 were used in conjunction with the partial adjustment modei:Q;Milk
; production was regressed on the previous year's milk production;'the ‘
' previous year‘s.deflated price. hay_supplies, concentrate supplies andv
the previous,year's deflated hog and beef;prices..:The:results of this
o analysis indicatedothat.the short-run price elasticity of,milk produc~-
tion is in the 0.15 to 0.30 range with some evidence that it has .
increased in later years.~ The long-run price elasticity of milk pro-
duction‘appears to be in the 0.35 to 0.50 range. - A final analysis was
done to determine if the response of milk‘production to falling prices
differed from the response of milk production to rising prices. . The '
results are not statistically 81gn1ficant but do suggest -that -the
long-run response to falllng prices is greater than the long—run
response to rising prices. co _

, Cochrane (1958) formulated a m11k supply model using quarterly o
data from/l947 through 1956. Milk production was regressed on ‘average
current and lagged whoiesale milknprices,;average;current.andllagged
dairy ration,prices, production per cow and number of cows. This
analysis yielded a supply elasticity of 0.30. |

" Wipf and Houck (1967) used annual U.S. time serles data to est1mate
the response of milk productlon_to milk prices 1agged one year, feed -
inputs, slaughter cow;pricesvand technology. A partlal adJustment model
was used to estimate the 1ong—run response. The varlables were comblned
in both linear and log 11near forms to ascertaln the de31red supply
response parameters. The conclusions of thls work were that either the
linear or the log linear form could be used. Accordlng to this study,
the estimate of the short—run supply elastlcity was 0. 05 to 0.07, Whlle

bthe estimate of the long—run supply elast1c1ty was 0. 07 to 0. 15-,

A f1nal analy51s of the mllk productlon response to pr1ce was done
by Chen et al al (1972) U31ng quarterly data for 1953 through 1968 for
the Callfornla dalry 1ndustry, two . different structures of the effect
of 1agged prlce on quantlty were tested. The forms of the tested lag
'structures were the geometrlc lag and the second order polynomlal lag.
In addltlon to lagged prlce, other 1ndependent varlables 1ncluded ‘

.dseasonal shifters and technologlcal trend varlables. The f1nd1ngs of



_*this‘feéearéh are that*the'celiforniaIdairyﬁindnstrY’has‘e5shorterun ﬁf"‘”

R supply elastlcity of 0,15 to 0.40 and a longurun supply elasticxty of FRAY
~ around 2. 54, : : v . i

- This concludes the summarlzation of the stndles that are’ concerned

iwith estlmatlng the direct supply response of : milk production to milk:
' .prices. These studles are summarized in Table 1° It should be noted
e-that these studies are similar in conceptual approach and data analyzede
As a group, these studies lack an’ explic1t hypothesns of proflt maxi~ E
mization to.explaln producers' behav1or. Further, the hypothesis of
;quantlty supplied reacting 'solely to last period's prlce is not
“ratlonal behav1or40n‘the,part of producersa A more complete model
'involving»laggederices wou1d~haVe’producers reacting to the current
' periodﬂsiexpected pricerWhich‘iSZcorrelatediwith last'periodfs priceg
Another‘criticismvof'theserstudies'isIthat theybdo not"isdlate the ff
.-response of grade A mllk production from the response of grade B milk
:productlon nor do- they specify how total produetlon of milk is composed B
aof a mlxture of grade A and grade B milk. A flnal cr1tic1sm of these ’
' studles is that they ignore the simultaneous determinetion of quantity
and - price in a market. Demand is the other schedule to be considered,

v-Models of demand for milk and mllk products w111 now be- reviewed.

N Demand Studles

Several researchers have estimated the demand response for mllk

"jand dalry products at the farm and retall levels The works of ROjko

: (1957)s Nerlove and Addison (1958), Brandow (1961), Raunikar et al al,

(1969), George and King (1971), and Boehm (1976) will be reviewed .

here.f Rogko (1957)9 Brandow (1961:g,and George and Klng (1971) :
”festlmated both farm 1eve1 and retail level demand responses for milk

_ “and dalry products while Nerlove and Addlson (1958), Raunikar et al.
fw(1969), and Boehm (1976) furnlsh analyses of retall demand only.‘ |
aNerlove and Addlson (1958)9 Brandow (1961), and George and Klng (1971)

vare not exelusively devoted to mllk and dairy products but consider ?

‘dairy products as part of a demand system for many foods. The Ro;ko o
'(1957), Raunlkar et al al (1969), and Boehm (1976) artlcles are totally
devoted to mllk demand. The Raunlkar et al. (1969) [see also Purcell
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Table 1.

Summary of direct supply response estimation studies

Author and ddat>

Dependent variable

" Independent variables’

: Eiesticifies with {)f"
" respect to: '

Brandow (1953)
Semi-annual 1933-51
for PA, NY, WI, MN

.Prbduc;;op/cew

Production/cow

< *Mi’ik;'feéd pfiee ratio "~ o
‘Pasture or hay variable

“Grain fed/cow -

"f‘Pasture or hay available
LRy 1 R 2

i Milk grice
«04-.18 (winter)
“v07-.15-'(summer)

"Grain fed/éow B

08- 43 (summer)

Halvorson (1955)

- Semi-annual 1931-54

Reglonal:

Grain’fed/lb,offﬁilk"prbduced

Production/cow/day. =~ v

N

Production/cow/day

Grain fed/1b,of milk produced

"~ Cow numbers

‘Grain fed/cow
~V'Hay production
‘@'Cow ‘numbers

Milk-feed price ratio

"Hay production-

Milk-feed price ratio'
Hay production

Milk-feed price ratio.
Hay production ’

. Milk price’

o 'Mnk grice-: '

’: Price+
* Pricet

Grain fed/cow
.27 (winter)
.10~(summer)

- Milk price

<26 (winter)

"*J51 (summer) -

.10-.22 (winter)

e ,00-.09 (summer)

. Winter Summer
© L.611 .411
<468 .023

'Halvorson (1958)
Annual U.S. 1927-57

Total milk production

' Total concentrate supplies
Deflated lagged beef price

Trend
Total hay supplies

Deflated lagged hog price
Lagged dependent variable

' Deflated lagged milk price Milk grice

.16-.18 (short run)

+40-.44 (long run)

.29-.39 (coef. of adj.)



4 Table 1 (conﬁinhed)

© Author and data

Dépgndeﬁt vafiébie'i

Independent variables -

f‘[Elastic1£1es’wixhut63pectfco:

 Halvorson (1958) =
 Annual U.S. 1941-57

Annual U.S. 1927-57

»-Total'miik1pro§uctidn

‘To;ai milkipraduétionf

‘Same as above

‘Same as above

- Pricet.13-.27
-fPrice+,184;204?

N Milk 2rice~’

: Milk griee

.29-.,31 (short run)
.50-.90 (long run)

‘~.3S-.54 (coef of adj )

133:'77f95jgg;~.
e29-.31
040"1 . 8 v

. Cochrane (1958)
~ Quarterly U.S.
1947-1956

Avg. current and lagged,f

-milk price

 Avg. current and lagged

dairy ration price

o Production/cow »
- Number of cows-

'Milk».riééff 5_:;

' Wipf and Houck (1967)

_ Total milk production

Lagged milk price

Feed grains price index -

Roughage avaialble index

. Slaughter cow prices

. Technology

Lagged dependent vatiable

L Milk Erice o
. 04-.07 (short run)
1.06-.16 (1qng ;uq)  :

.41-.66 (coef. of adj )

 5mCHénJ et al. (1972)

5:Tdféi1ﬁilk-prodﬁctidgj

Quafzs;i§10alifornia .f;ijguv,:»

1953-68

fMilk—feed price ratio
‘Seasonal dummies -
' Technology'

~ Alnon model

. Milk price SR IR
- ‘Nerlove model

038 i g
: A‘ 016

~Coeff.
adj.
5%2-.48
W1i-.47

b, 2‘0—5-4 .
2.53



et al., 1968] and Boehm (1976) studies are similar, emphasizing the
effect on demand of demographic variables such as age and racial
composition of the population. |

Rojko (1957) did an extensive analysis -of the U.S. dairy industry
using annual data from two distinct time periods, 1924 through 1941, .
and 1947 through 1954. Quantities supplied were assumed to he pre-’i
determined each year. Several models were estimated for the different
time periods. Single equatlon models were -estimated by ordinary least
squares while multi—equatlon models were estlmated using two stage
least squares. Some of the relationships estimated include the demand
for.hntter,:cheese and fluid milk at retail; the demand for all milk
at’retail;>farneretaii°pricelinferrelationships?‘and the demand’for
milk at the farm level. Elastlcity estimates both at the farm level.
and the retail level appear to differ in each of the two time periods.
Other elast1c1ty results are summarized in Table 2. c

Nerlove and Addison (1958) used a partial adjustment model in |
‘conJunction with annual time. serles data coverlng 1920 to. 1938 to
differentiate short-run ‘and: long-run demand for twelve- dlfferent
‘commodlty groups in the United Kingdom. This studyrls noteworthy duenl
to the use of the partial adjustment model and the estimation of the )
short-run and long-run demand elastlcity for dairy products. Applica—
tion of the model to the United Kingdom data weakens the model'
applicability for U.S. progections, The model was app11ed to Un1ted
Kingdom data because these data'were morejaccessible and the Unlted
Kingdom's involvement in international trade tends to make-supply -
functions perfectly elastic. In estimating the demand elasticities,
the restrictions implied by neoclassical demand theory (Phlips, 1974,
Ch. 2)were ignored. The results of estimating the demand function for
dairy products yield short-run price and income inelasticities of
~0.32 and 0.09, respectively; long-run price and income elasticities
of -1.00 and30.28, respectively; and an elasticity of adjustment of
0.32. | | o

The Brandow (1961)'study'was designed to predict long-run farm v
income and pricevresponses to different forms of supply control in U.S.
agriculture. . As such, the model used was a demand model for the many

commodities marketed in the agricultural sector of the U.S. economy.
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Table Z;J Sgﬁmary-ovaojkp ﬂ1957j

elasticity estimation resﬁlts

Milk demand relation:

Elasticity estimates .

Margarine

considered . §9ur¢¢ Own price  Cross price ‘Income
1924-41
Farm level pp. 64-65 -.50 o .50 ‘f
Fluid milk pp. 89=91 ~.40 to -.50 . .20 to .30
Butter = = - .~ pp. 89-91 =-.40 to -.60" .20 to .30
~Manufactured products L ! .
exclo butter ‘ ppo 89“"91 “1@1 tO “106 080 to 102
All dairy products- - pp. 89-91 ~-.80 to -.90 +30 to .50
1947-54 " "
Fluid milk Table 24 . = =.32 ‘ 27
Butter Table 24 - =L.37 055 .36
. R A {(margarine) , :
American cheese ' Table 24 =05 +92 (meat) 99
Other products ‘Table 24 - =1.47 S 3,06
Table 24 -9'25' L

1.50 (buttexr) -1.81
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Demand relationships were formulated for 24 major food items at the
retail level using elasticity estimates provided by several pfevious
studies. When unavailable, other elasticity relationships were derive&
or bounded by neoclassical démand theory. Farm level demanasifor
domestic food use were derived from retail demand felatidnships by
specifying a marketing margin model. These farm level demand'estimates
suffer from the difficulty that retail products frequently cannot be ‘
translated directly in terms of the farm product. The thifd éectof of.

this mbdel_formulated export demands (ceteris paribus export policy)

and industrial demands. .When the farm level demand for domestic food, "
export demand and industrial demand are summed, total deméndsiét the
farm level and for food and cotton are obtained. The‘final.sector of
this mbdel‘dealt.with:interrelationships aﬁbngﬁlivestoék products,

feed concentrates and!vegetable oils. These demands were brought
together to obtain deﬁénds for7feed‘gréins and oil‘seeds. The signif--
icance of this study is that retail demand functions for fluid milk,
.butter, cheese,~evapof5ted-and condensed milk; and ice cfeam are part
of the model. A summary of the elastiéity estimates used in this model
appears in Table 3. ’_ _

George and;King (1971) performed a stﬁdy similar to the Brandow
(1961) study, but at the same time improved on the Brandow study;
Whereas Brandow obtained elasticity estimétes from other stﬁdigs; George
and King estimated their elasticity responses. This was done because
greater‘consistency of the estimates could be obtained by estimating
elasticities ffom the same time period and observation intetval. Secon&,
George énd:King expanded the number of food,itéms considered, using 49
instead§ofﬁBrandow's 24. Thus, there was less commodity aggregation.

The final feature of the George and King study was that the data ﬁsed

for estimation were more recent than the Brandow data which should allow
more accurate forecasts. The data used by George and King’consisted of
cross—sectiqnal;observations for 1955 and 1965 as well as quarterly and
annual.posfwar:time series data. The retail demand elasticity matrix
generated by George and King conformed to all_of‘the restrictions implied
by neoclassical demand theory (Phlips, 1974, Ch; 2). Theoretically,
‘this Study has one difficulty in that filling out the elasticity matrix_

involved specification of one unobservable parameter, money flexibility
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7ﬂ'§g;e;Teb1e 3. ' Summary and comparison of elasticity estimates from Brandow (1961) and George and King (1971)
S e ;studles 3 , ._ . RN

Brandow R ,ib' L e eGeogge &.King

Direct Cross price (good) ' Income Direct 'Cress;price'(gobd)“ ‘ income:

' Retail Demand Elasticities .

— (Table 1)=mmm—mmmmmme e 1 '(rabie'S) :

. Fluid nilk & crean -,29 0L (evap, & cond. milk) .16 -.35 .01 (evap. & cond. milk) 200

Evap. & cond. milk f 30 .20 (Fluid milk) ‘?: .00 =32 .21 (Fluid milk) oo

v e cheg;ef' F}n?_}, ;{*?7°n.'3°5i(t§tai méét) vf.f[ _;e;;és - 5;46e“?02 (total meat)-;._'f < 72§ 'V’v
V:Ice cream\?ff'Q}Vi-QQSSfrif;iglf'f?i' ‘:;.1  f'e' :‘35 f,;;sjl n ; _e> e;_.e   j_;3$

Butter ' f }]fet;ijf,ssf ‘¥16‘(mergariﬁe)e >;r ; '_‘“ 333“  ;ﬁssf ;16 (hargeriee)* 1> - ;32e

;Margarige" D -.80 )léO_(bﬁttet§‘ i [,;'; - V.;z' .85 42 (butter) e

Farm Level Demand Elasticities

( _ (Table 12)- : e e (Table 11)--
Fluid milk & cream -.14 .01 (evap. and’ cond. milk) S——3 . _
‘»Evap. & conda_milk',_-;ze‘ .09 (£lutd milk) o ‘,_f~ == .20 (fluid milk)

f _ Cheese L" SRR '»f,54 403_(total meat)v f- L 'b-',' -— . .01 (total meat)



LT

Table. 3 (continued) .

- Brandow

_George &’King‘
DirQCt.‘ crdss_priCe.Kgoddj. Income Direct ~Cross pfiée (good) income
Farm Demand ElaSti;itiesa
(Table 12)- (Table 11)
Ice éream : , -.11 -.45
Bﬁtter 7 :7 - -.66 -.46 .13 (ﬁargarine)
ther uses ;.37 -

u‘aElaSticity'of the quantity of milk demanded at the farm level with respect to the retail price.



or the elasticity of the marginal utility'of incomeiwith_respectvto'
iincome. Since this yalue'was unobseryable, George and King used'the
constant value of -0.86 _Wthh was the value implied in the earlier
study. by Brandow (1961) Each estimated demand equation yields a -
‘different implicit value oflmoney flexibility, 'Thus,‘the’model’is
incons1stent in a theoret1ca1 sense in that the cross—prlce elastic—'
'1t1es between foods in a group and foods not in the same. group depend
;on the value of money flex1bility used and the way thlS money flex1b11—
f1ty was entered into the system of demand equations.' The signlflcance
of the George -and King study is that 1t contains estimates of direct,
cross-price, and 1ncome elastlcities for fluid milk, butter, cheese,
‘}evaporated and condensed milk and ice cream in the context of a "‘
ﬂrcomplete demand,system. From these retail demand relatlonships, farmd-“
' level demands were also developed.r ‘The farm 1evel demands, like . »
vBrandow s,'suffer from the difflculty that retail products frequently‘ :
' ‘cannot be 1dentif1ed in terms of the farm product. Retail and farm
level demand elasticity estlmates from this study are also summarized’.
‘in Table 3. . o T v L o
o - The. Purcell et al. (1968), and Raunlkar et al (1969) studies aref.'_:zj
closely related. The Purcell et al. (1968, p. 6) study was concerned :
yprimarily with estimating ‘the nature and magnitude of socio—economlc o
variates generally postulated to 1nfluence the household demand for -

" u31ng five yearS‘

',fresh fluid milk and its closely related substitutes,
of data reported by 160 households in Atlanta, Georgla.' Independent
"varlables used in a regression: model to explain fluid milk consumption‘.xi
‘were the price of m11k age grOups, annual household 1ncome, race, |
‘season, t1me trends and 1nteractions of these effects. The price

elast1c1ty of demand at the middle of ‘the- prlce range was found to be

_’-O 72 Raunlkar et al (1969) used these estlmated demand relationshlps_,‘v

1 to proJect both per capita and total flu1d m11k consumption for - 1980.,
vSpatial d1saggregat10n allowed these progectlons to be made for 204 ‘
substate markets, 79 prlmary markets, and 14 regional markets. The '“
progections for 1980 in thlS study were made by first projecting the -
number of households by income. group, by age comp051tion and by rac1al
compositlon. Once these demographlc progections were made, they were B

fﬂsubstituteddlnto the demand relationships estlmated in.the.earller i-
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study. A series of adjustments was used to ensure that estimated
_ consumption for current periods corresponded to actual consumption

“.reported in available data. The significance of these two- studies was

'”-1the emphasis on the effect of population age and racial composition as:

B determinants of demand.‘v ‘ , L R
Boehm (1976) estimated the demands for fluid milk at retail using

B :;quarterly time series data for 1966 through 1975 for 22 Standard

'hMetropolitan Statistical Areas. The demand functions were estimated
'tu31ng a modified generalized least squares. procedure. In addition to
hav1ng ‘quantity demanded as a function of prices and income, the
"composition of the populatlon and the phys1ca1 environment were. assumed

to 1nfluence per capita demand for fluid milk. The inclusion of popu-

. lation comp051tion was to test the hypothesis that recent declines 1n .

per capita fluid milk consumption.WﬂB due to the aging of the U. S.

B population.. ‘The data were unable to refute this hypothesis.' U81ng

' ordinary 1east squares, own price and income elast1c1ties of -0.12 and

0. 07 respectlvely, were estimated while generalized least squares price
*’and 1ncome elasticity estimates were -0.30 and 0. 14, respectively.

This concludes the summarization of the demand responses for milk.
'The assumptions of these demand studies allow the exclusion of the
_ supply side of the model. Rojko (1957) assumed supply to be absolutely
1nelastic while Nerlove and Addison (1958) assumed supply to be infi-
nitely elastic Brandow (1961) and George and King (1971) assumed that
with the 1nclu31on of all prices and income 1n their demand systems,'
any change in a price or quantity must be a supply phenomenon. Hence,“"
their systems were identifled. Boehm (1976) and Purcell et al.(1968)
”1mp11c1tly assumed that all factors affecting demand for fluid milk had
-been captured.r Therefore, only supply shifts could cause price or
. quantity changes so hlS demand function was identified., When supply -
is neither absolutely 1ne1ast1c nor 1nf1n1te1y elastic and a complete L
;system of demand equations 1s not spec1fied 51multaneous or recursive.

-models are assumed These models will now be considered.'

Supply and:Demand Studies'
 Several researchers ‘have performed dairy market studies incorpo-
rating both supply and demand. The Rojko (1969),’WilsOn-and Thompson -
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: f(1967), Prato (1973), and Hallberg and Fallert (1976) studies are }?”

»,reviewed

) Rogko (1969) formulated a 37wequation model of the U. S dairy Fdr
ppindustry._ ‘The' parameters ‘of this ‘model were not estlmateda ‘The model
components 1nclude demand equatlons for fluid milk and cream, cheese, o
butter, nonfat dry milk other dairy productss and margarine, supply
;,equations for. whole milk and’ butterfats quantity and price 1dentities, '
“margln equatlons, and farm level demand for milk for various purposes.i
W1lson and Thompson {1967) formulated and estimated the first »l
ﬁeslmultaneous equations model of the U, 5. dairy industry° Their 13—3J;
‘equation model spec1f1ed 31mu1taneous relationships for the'numbérdof" :
lhmllk cows, y1e1d of milk per cow, the demand for fluld mllk products, -
the marketing margln and the hutterfat content of ‘milk. Demand relation—-
”iships for butterfat and nonfat SOlldS in manufactured dalry products _ '
2were estimated by ordlnary least squares under the assumption that the
price for manufactured’ products and hence for milk components was _
1supported by the price support program° The model was estimated u81ng
annual time series data for 1947 through 1963,' The princ1pa1 difficulty

with- thlS model is that’ some of the identity relationships are nonllnear o

L functions of the endogenous varlables. ,The_estimationvof the,parameters ,

" of this model wéuld*fequife*é*ﬁoﬁliﬁear'simﬁltaneéus'éqnation technique

'rather ‘than’ ‘the two-stage least squares procedure used. 'Somewmajor' ;

B zelast1c1ty estimates from thlS study are summarlzed in Table 4.

. Prato (1973) measured supply, demand and pr1ce relatlonshlps in '
;h/the u. S dairy 1ndustry using annual tlme series data from 1950 to 1968

| The 13—equat10n model used in this study was. similar to the Wilson and
Thompson (1967) ‘model” both 1n terms of endogenous and exogenous varlables‘
mand in terms of the spec1f1ed relationships.a This study used 31multaneous
equatlons technlques to spec1fy cow numbers, yield per cow, farm prices
received for milk used in manufactured dairy products° consumer demands
for fluid dalry products, for butterfat and for nonfat SOlldS, and farm
iretail price relationshlps for fluid mllk “for butterfat ‘and for nonfatb
solids. * This model is differentiated from the Wllson—Thompson (1967)

model by the inclusion of the part1a1 adJustment hypotheses to account

’vffor;possihlemdifferences;in the shortewand‘long—run-elasticltles of

',supply.and demand.jgLikefthefWilson¢Thompson (1967)imodel,rthis.mode17d
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Table 4. Summary and compafison of supply and aemand estimates by .
'~ Wilson-Thompson (1967) and Prato (1973) '

Estimates

Elasticity R With respect to Wilson-Thompson  Prato
Milk supplied ~ Price SR ; .003 © -.006
o . Price LR .521 .007
Fluid milk demanded - Price SR | -.31 -.11
, o - : Price LR : -- -0
‘ v Income , W36 -
Milk fat demanded , Price SR . : -.43 -.20
Price LR - -.28
+ Income : .60 -
Nonfat solids demanded Price SR - =.19 - =.20
| Price LR e . =50
Income C W11 —
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.contains'nonlinear relationshipsvbetween variables. This‘proplem is
resolved by resorting-tonKelejian's_(1971) argument that-tonsistent
estimates can be ootained by approxinating the reduced form equations‘
bv‘a polynomial in all exogenous variables. Another problem with this,
‘model iscthat a time trend was'included”in the demand functions While,
income was excluded because oflhigh multicollinearity with the trend;

' The inclusion of the trend was to account for changes in "tastes and
preferences over time. This procedure is not in keeplng w1th economic '
theory as 1ncome is a fundamental determlnant of consumptlon while trend
'var1ab1es represent un1dent1flab1e events. A more appropriate procedure
’would have been to 1nc1ude income and exclude the trend varlable. Slnce‘

. ;7th1s study is . so s1m11ar to the Wllson—Thompson (1967) ‘study, it is ;

summarlzed with the Wllson—Thompson study in Table 4. - '

| Hallberg and Fallert (1976) formulated and estlmated a model that

't was used_ln subsequent USDA policy studies. Their model of the U. S.
ldairy industry.consists>of a lZ?-equation recursive system. As a
recursive system, their model was estimated by‘ordinaryrleast_squares
and reStricted‘ordinary least squareslusing quarterly time'series data
’from 1955 through 1973. This-modeludivides the continental United
States into nine supply regionsﬂButiconsiders the United States as a

“whole for demand purposes. This model_is also the most comprehensive

r.in terms of th; products considered on the demand side, includingifive
fluld and thirteen manufactured products. - The model contains eduations‘
.to predlct farm level support prices, producer prices in ‘the Minnesota-

- Wisconsin region, fluid milk prlces, manufacturlng milk prices, blend
prices, U.s. average milk prices, milk production by region, total milk
production, farm-retail price relationships, wholesale butter»priCes,

-linventory demands, per capita retail demands, and aggregate demands for
all retail products. The model is closed by the use of identities
requiring that milk components supplied be equal to'nilkbcomponents'

v‘demanded " , | o

| At Purdue University, Babb.gt_gl developed a computerized
'Slmulatlon model of federal order milk markets (see Babb et al, 1977a,_a
Babb et al., 1977b; Banker et al., 1977 Martella et al.,1977) This

“model cons1ders 61 supply centers, 43 flu1d milk. proces31ng centers,

55 mllk manufacturlng centers, 45 f1u1d milk consumptlon centers and =
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‘45 manufactured milk'cthumptibn centers., The quantity of m11k supplied
gté the federal order markets at each of the 61 supply centers is assumed
~ to be a function of the blend price that prevalled the previous quarter
in that market. The price elasticities of these supply functions vary
by region from axhigh of 0.3 in the Southeast and South Central states
to a low of 0.1 in the Lake States with an average supply elasticity of
0.217. The quantity of fluid milk demanded at each of the 45 fluid
milk demand centers is assumed to be a function‘of'the retail fluid milk
price that prevalled in that market in the prev1ous quarter. The aver-
age price elast1c1ty of these fluid milk demand functlons was =0.174
with a range of from -0.225 in the Southeast to —0f114_in the Lake
States. VTheiqdantityvof'class II products demanded at each of the

45 class II product consumption centers is assumed te be a fuﬁction of
the average retail price of these products that prevailed in this

center in the previous quarter. In contrast to the milk supply func-
tions and the flu1d ‘milk demand functions, all class II product demand
functlons were assumed to have an average pr1ce elasticity of -0 46,

All of the elast1c1t1es used in this model were derlved from prev1ous
studies. With product1on determined by the blend prlces in the previous
quarter and consumption determined by retail prices in the previous
‘quarter,’the next step is the computation of milk fldws.thatvminimize
assembly, proces31ng, and distribution costs.‘ A capacitated network
flow algorlthm 1s used for this m1n1m1zat1on due to 1ts cost advantage
rover a transshlpment formulat1on. Babb and Pratt (1977) performed a
'study using this model to simulate the dairy 1ndustry under alternat1ve
pricing pol1c1es. Novakovic et al. (see Novakovic gt_al., 1979;
Novakovic and Babb, 1979; and Novakovic gt_gl., 1980) extendedithis
model to include non-federal order milk production and diStrihdtion.

As a group, these supply—demand studies have some»shortcomings.
First, theoretical models are not fully developed. The relatidnshipb
between the model estimated and the hypothesis of profit maximization'
by produceéers and utility‘maximization by consumers is never displayed.
Second, several of the studies are econometrically weak. The Wilson-
Thompson (1967) and Prato (1973)»models contain several nonlinear
relationships, 'a problem that was only treated lightly. A third

‘problem is' the failure to distinguish between grade A and grade B
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fcoproduCtion. W1th ‘declining class I utlllzatlon rates, declining grade

B product1on and relatlvely constant mllk output, it appears that former

‘1,grade B producers are employlng more resources to produce grade A m11k
that is utilized in manufactured dalry products° Thlsvuse of grade A
'.mllk in manufactured dalry products is an inefficient allocatlon of
'~resources. A final cr1tic1sm is provided by Prato (1973, Ps 221)
Regulatlon of minimum farm prlces for f1u1d and
a;manufactured milk by federal or ‘state market orders '
~-complicates the estimation of milk price- elastlcities._
. Most dairy sector models, lncludlng the present one, e
implicitly assume free market conditions. Prices in a " o
\free market. are determined by supply and demand conditions -
whereas regulated prices are determined by administrative
‘decisions. - Consequently the: aggregate demand and supply
elasticities reported here may be distorted by the
discrepancy between model assumptlons and actual market
conditions. : SR : - :
Prato' s cr1t1c1sm is espec1ally true of supply, demand, or supply “
: and demand models that do not expllcltly 1nclude the effect. of regula—
tion on the response that is to be measured The Hallberg—Fallert and
»the Babb et al. studles best model the effects of regulatlon on milk
f'markets. . . S , »
‘When est1mating the transfers and welfare losses which result f.ff
;from alternatlve da1ry p011c1es9 the last two cr1t1c1sms mentloned
above are 1mportant. " That 1s, for these welfare loss and transfer v
' ;calculatlons, the fallure to 1nclude the effect on behav1oral responses
of past regulatlon is not a mlnor over31ght° Pol1cy stud1es wh1ch

‘estimate transfers and welfare costs due to alternatlve regulations })

"f’w1ll be con51dered next,r

Pollcy Studles

In terms of volume, pollcy studles comprlse roughly one—half ofi’
| the 11terature on, emp1r1ca1 dairy marketlng research These policy~

lﬁfmodels are typlcally concerned w1th the effect of varlous regulatory’ve
.:programs on ‘resource and income dlstrlbutlon in dalry markets.y As |

such, . these pollcy studies have been d1v1ded 1nto three types,‘each of
wh1ch corresponds to one feature of the current regulatory structure.

' The types of studies cons1dered are class1f1ed pr1c1ng studles, support

'7price studles, and 1mport quota stud1es°‘



Classified Pricing Studles

Two methods of measuring the effects of classified prlcing have
been used.' The first measure ‘is expressed in transfers and welfare
costs. This is the approach ‘used by Blakley and Riley (1979), Kwoka
(1977), and Ippolito and Masson (1978). The second approach is to
measure the effect on prices and quantitles of alternative class1f1ed
| prlcing systems. Dobson and Babb (1970), Riley and Blakley (1975),
-Dobson and Buxton (1977), ‘Fallert and Buxton (1978), and Hallberg_ggigl

(1978) have all taken this second’ approach Kwoka (1977) and Ippollto
and Masson (1978) examine the transfers and net social costs due to
classified pricing. This concept is dlStlnCt from ‘the examination of
the eduilibrium that will prevail under alternatlve forms of classified
pricing. All studies except the Kwoka (1977) and the Ippolito and
Masson (1978) studies examine priclng systems that are alternatives to
the current system. ' » ' ' _

Kwoka (1977) estimated supply and demand responses for a classified
_pr1c1ng and ‘pooling model that was formulated but never estimated by
Kessel (1967). The data used by Kwoka (1977) to derive estimates were
from 38 federally regulated milk order markets in 1970. Hav1ng derived
estimates of the supply and demand responses in these federal milk
 market orders, Kwoka proceeded to estimate the national aggregate
transfers from consumers to producers as $750 milllon and the efflciency
losses due to milk market regulatlon as $179 m11110n for’the year 1970.
This analysis assumes that the competltlve price of fluid grade m11k

w1ll be above the competltive price of manufacturing grade mllk by a
| constant differential sufficient to cover the added cost of production.
Parameters were estimated using cross section price and quantity data |
from the different (38 and 46) markets for the d1fferent years.

Ippollto and Masson, 1978 [see also, Fones, Hall and Masson, 1977
and MacAvoy, 1977] also estimated the transfers and eff1c1ency losses
due to milk market regulation. Their analy31s extended Kessel's
(1967) model and used elasticity estimates from other studies. »
Applylng thls model to market conditions for 1973, gross transfers to
regulated farmers were estlmated to be $210 million per year and dead-

weight losses were estimated to be $60 mllllon per year. A sensitivity
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. analysis was‘performed'to examine the effects on'these-magnitudeskasgjf
-the supply and demand elastlcitles took on d1ffer1ng values., This »
sen51t1v1ty analys1s 1nd1cated that the magnltude of the transfers and
Vdeadweight losses was not hlghly sens1t1ve to the d1ffer1ng values of
:supply ‘and demand elastlcltles. _’ Lo o

The remalnlng studies of class1fied pricing are not concerned w1th 7
class1f1ed pr1c1ng compared to unregulated markets but are concerned
1nstead w1th the effects of alternatlve sets of cla531f1ed prlces. »
'These studies were done by Dobson and Babb (1970), Blakley and Rlley

' (1974), Riley and Blakley (1975), Dobson and Buxton (1977), Fallert
vand Buxton (1978) and Hallberg et al (1978) . ) )

Dobson and Babb (1970) were the first to study alternative class I
1pr1c1ng systems., They used a recur31ve model to forecast the effects

o of a 7 5 percent 1ncrease 1n federal order m1n1mum prlces on consumer f;'

v pr1ces, consumptlon, locatlon of proce531ng, producer prices, production,f’
ﬁproce331ng costs and transportation costs over a four—year perlod u31ng -

1967 as the bas1s for comparlson. Generally, they found that consumer .
prices would 1ncrease by 5 percent while mllk consumption decllned in '

'the f1rst year only.. They also found that the 1ncomes of producers 'fl;
would 1ncrease by 8 percent and intermarket milk shipments would 1n¥ny?1f

‘crease along w1th total transportatlon costs. ‘ , : o
‘ Blakley and Riley (1974) point out that when pollcy changes are“:
:under consideration, tradeoffs between groups or reglons may be muchf»_

o larger than aggregate changes averaged over all groups.: Relatlve to'v

‘the ex1st1ng pr1ce structure, they prOJected changes in producer andl _
consumer surplus 1n 31 federal order markets under alternative class I -
;prices near the 1973 level and a uniform class I pr1ce near the prog—
ected support pr1ce for class II mllk. Under the policy of un1form

"class I prices,ilt was f0und that producers in the ‘upper and central

.,Mldwest and consumers 1n the Northeast would galn the most. Under a,

, pollcy of unlform class I price near the support prlce, 1t was found B
’that all consumers would beneflt but especially those 1n the Northeast,'
‘and all producers would lose, but again, espec1a11y those 1n the ”“

‘ Northeast. In another study, Rlley and Blakley (1975) examined the
reglonal impacts of the two prev1ous pr1c1ng systems plus a third

. alternatlve class I pr1c1ng system, namely class I price dlfferentials B
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based on feed costs., The results of this‘second-study are examined in
terms of producer recelpts and consumer expenditures rather: than
surplus concepts. , . .

Dobson and Buxton (1977) examined the. effects of setting the U.S.
aysrage d1fferent1a1 between class ‘I and manufacturlng_mllk at three
different levels. The results show that, if in 1974 the class I-
manufacturing price differential had been $1.80 instead of $2.44, there
wquld have Been a net social gain of $13.2 million. Likewise, if the
differential had been $2.00 instead of $2.44, there would have been a
net social gain of $8.6 million. Finally, if the differential had been
$2L68, net social welfare would have been reduced by $5.4 million. To
the authors, these results suggest (Dobson and Buxton, 1977, p. 33)
x"...classified pricing under federal orders assumes more importance
for transferring insome from consumers to producers than as a mechanism
which causes net. gains or losses to society." The model used was a
nétional model so the estimated efficiency magnitudes are annual,
national estimates. No regional allocations of these estimates were
given. One difficulty with this model is that the elasticity estimates
caue4from several studies which leaves their comparability open to
question. A sécond difficulty is that milk is marketed in local or
subregional markets and a.model of a national market will not reveal -
intermarket income transfers. |

Fallert and Buxton (1978) examlned the effect of four alternative
class I pricing policies. The alternatives were continuing the current
policy; increasing class I differentials 45 cents in all regions;
décreasing class Ikdifferentials 75 cents in all regions; and eliminat-
ing minimum class I differentials. The effects of these policy
alternatives were examined using the Hallberg-Fallert model described
earlier and uere reported on a regional basis with projections through
1985. It was found that by eliminating class I differentials, milk
production would increasevin Minnesota and Wisconsin and remain
approximately constant or decrease elsewhere. Pockets of surplus
productiqn, in‘addition to Eau Claire, Wisconsin, would occur in the
West and Northeast. Consumer prices would fall for fluid products
and rise;for manufactured products causing quautities consumed to

increase for fluid products and to decrease for manufactured products.
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This ‘policy would also have implications for regional dairy incomes,
‘the location of milk production; and the location of manufactured
dairy products processing plants (especially the cheese industry),
IncreaSeS'(decreaSQSI in fiuid differentials will cause the relevant
'magnitudes to change in a ‘way oppbsite=to (the same as) that described
above. . ' ' ‘ '

- Hallberg et al.(1978) used elasticity estimates -from previous
studies to formulate‘a:spat131 equilibrium quadratic programming model.
This model disaggregated the northeastern region of the United States’

 into states, while considering other regions as distinct'markets,'and
then‘solvedrfor’equilibriﬁm prices and quantities for'faw’milk;'fluid
milk;fand‘manUfagtured milk prodUcts'under*altefnative pricing policies.
The first policy éonSidered'was the current policy and the values of" |
_the model variables compared faVOrany‘to~1975 actual market values.
An interesting result of this solution was that the Northeast, Southeast,
and Upper»Midweét‘were all potential export producing regidns. ‘This
result is‘similar to the Fallert and'BuktOn-(l978) éondluSion.' Poblihg
milk under & national order was the “second policy considered., This'
poligy increased consumer expendifures on fluid milk in the Southwest,
'South Atlantic, Northeast, aﬁd Corn Belt, ‘Producer receipts were L
incfeased’in the Corn Belt, Northeast, and.Southwest'and decreésed’in_“
the Piains, Mountains, Northwest, and South-Céntral regions. Altering
thé‘fluid differential from O t0'111'¢ents per hundredweight ﬁas'also_
‘considered. As the fluid differéntiai_increased, consumer - expenditure
on fluid milk increased in the Corn Belt, Lake States, Northeast, South
Atlantic, and South'Central_régiOns;j Producer‘receiptsralso increased
in these regions and decreased in the Lake States, Plains, Mountains,
“and Northeast regions. 'Regional‘ordérs were ‘also studied but did not
provide definite answers on distributional issues. The major criticismv
df thié study is' that it ignofeSvgrade~B milk production. _ v

A summarization of classified pricing policy modelé'isfcbhtainéd
" in Table 5. As aigfqup; theyvséem to agree on the effects of alterﬁaé'
:‘tive»policies aithOugh'the measurement of these effects is not always~
the same;‘~Somerresearchers consider transfers only; others EOnsidef .
transfersfand'déadweighf losses, and still others ﬁée.expenditure4f_

receipt measures. Some researchers examine regional effects while
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Table 5.

Suﬁmarization of recent research on the éf
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others examine only aggregate effects. Most researchers use'parameter
estimates from previous studies that ‘may or may not have been estimated
_'in a consistent framework. This creates one problem..,Another problem

- 1s the exclusion of grade B milk from some models. o

~SupportﬁPricéfStudies‘ o

Studies of the effect of the ‘price support ‘program have been
iperformed by Buzton and Hammond (1974) and ‘Heien (1977)

Buxton and Hammond (1974) used elasticity estlmates derived in

N ”‘prev1ous studies to formulate a model to estlmate the annual net soc1al’f

e cost of alternative price support 1evels for 1973. The soc1a1 cost

o var1ed dependlng on the: price support level ‘and the method of disposi-»

~ tion. of the purchases. If purchases were donated to domestlc programs, n
54-the cost reached a ‘maximum of $94 milllon when the support pr1ce was

: set at 90 percent of parity.r Alternatively, if purchases were donated

"”.to 1nternat10nal programs, the net soc1al cost when support price was

" set at 90 percent of parlty was found to ‘be $447 mlllion.-‘
~ Heien (1977) formulated a 32—equat10n model of the U.S, dairy
‘1ndustry w1th three sectors—rretail demand equatlons, retail price
formatlon equatlons, and. farm output and prlce determlnation relations,
3Retail demand equatlons were spec1f1ed for fluid milk, butter, cheese, |
‘frozen products, nonfat dry milk, and evaporated and condensed milk,
v’Thls model was estimated by ordinary least squares using annual data :
. from 1950 through 1969. Using these estimates, ‘the total cost of the

_ ;price support program was found to. be $402 mlllion per year and the ‘_;

e total cost of the federal milk marketing order system was. found to be

$175 m11110n per year. One strong point of this model is the use of a
productlon function that specified the effect of da1ry cow v1ntage.
Cow productivity varied by.v1ntage. This model suffers from unreallst-

}icallyllarge values for some of its long-run elastlcity estimates.’

Import Quota Studies

A final set of research results to be examined are the results of
' three studies on the effect of 1mport quotas and the effect of relax1ng
vthese quotas. Studies performed by_the U.S. Department of Agriculture
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(1975),‘Novakovic and‘Thompsgn_(1977), and Salathe et al. (1977) all.
~indicate that»iﬁport quotas are effective in Supporting the U.S. dairy
prices above world levels. The U. S. Department of Agriculture (1975)
study estimated agshort-run decline of 18 cents per hundredweight for
each edditionai billion pounds of aggregate dairy imports measured in
terms of milk equivalent. The study by Salathe gg;gl.(l977)swas most
‘concerned with the'Wisconsie dairy economy and projected that, in the
short run, Wisconsin farm milk prices would fall about 14 cents per
hundredweight for each additional billion‘pounds'of dairy importé. - The
‘Novakovic and Thompsoﬁ (1977) study considered a narrower range of
“import policy, Their model indicated that the price of raw milk will
fall by about 6»cents per“hundredweight in the short run for each one

billion pounds of milk eqﬁivalent imported.

OthervStudies

Two other dairy policy studies have been done that deserve mention
in»this.review. These two studies are included in this section because
one, a study by Masson and DeBrock (1980), does not fit under any of
the above sections, and the other, a study‘by Dahlgran (1980a and
1980b; 1980b summarizes“1980a), fits under both the supply-demand
estimation section and the classified pricing and pooling section.

| Using a model ofvmonopolistic competition as a norm, Masson and

DeBrock (1980) examined the‘deadweight losses and‘transfefs due to the

’ minimum retail price-provisioﬁs of state order markets. These research-
‘ers formulated a four-equation modellwith an equation forta demand
' relationshib, a marketing margin relationship, e market'strueture
relationship, and a sﬁpply.price relationship for various'fegulated
- state markets. Estimates of the parameters for this model were found
using 2SLS. Using these parameter estimates, a lower limit on the
social costs due to retail price regulation was estimated to be $91.9
million. ‘ , | ' -
v The etudy by Dahlgren (1980a; 1980b) contains a supply-demand
- response estimation component and a welfare cost-transfer estimation
component which enablesvit to be classified partially as a nonpolicy
(supply-demand) study and partially‘as a policy_(classified pricing)

study. In this study, a simultaneous supply and demand model was
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speclfied for grade A and- grade B milk supply and fluid and.manufactur-
‘1ng milk demand.  This model was then fit to ten years of tlme series
‘data“for fourteen federal order markets. ' The resultlng set of supply
and- demand response estimates was then used to formulate an 1nter-"
,reglonal model of the U.'S.- da1ry 1ndustry. Using the 1976 dalry '
economy as a base, ‘this interregional model was then used to6 sxmulate .
unregulated dairy market equillbrlum ‘ Comparlson of the 1976 actual

vregulated dalry market: economy with the 1976 simulated unregulated

'vtda1ry market economy allowed the computat1on of deadwelght losses and

'transfers due to regulatlons. The ‘computed magn1tudes were $439 mlllion
as- transfers from fluid m11k consumers to grade A milk producers,

$366 milllon as transfers- -from grade A milk producers to manufactured
rproduct consumers, $200Am1lllon as.transfers from grade B’ milk producers
-to manufactured product'consumers and $131 million as the deadweight
losses due to dairy market regulatibn. In this-study, dairy:marketu_"
© regulation was f1na11y examined 1n terms of income enhancement -and
-stability objectives. As a means to enhance milk producers 1ncomes,
’the,current_system of-dalry market,regulatlon was-Judged»to be in-

effective based on the transfersito milk producers relative to dead-- o

S weight losses. As ‘a means to create reta1l price. stab111ty, the current

'system of dairy market regulation was again judged to be 1neff1c1ent
s1nce,the same .level of retall pr1ce stability. could be achieved at' a

lower cost. If, however, the current regulatory system does create

“sprice stability at the farm level and if due to risk avers1on on the

part of . producers, the supply function shifts. outward; then it was found'

that a supply curve outward shift of more than 1. 54 -percent would create

'consumer surplus gains that would more than offset the measured dead-

'we1ght losses due to regulation.»Q'

- Summary
'fAt this point it is useful'to offer some.generalizationsvthat canf
be derived from theinumerous'studies'considered; First, the supply
| side;of“the dairy industry seems to correspond‘with*ﬁalvbrson'sl(1955)
a priori'Beliefs;-“That'iS,:the dairy supply responSe appears to be ‘
highly‘price‘inelaSticrin‘the‘short‘run, Based on the single’eduation v
- supply estimationhmodelsA(Tables1);7produCtion per‘cowrhashanfinelastic‘
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supply respbnSe,that is in most cases less than 0.5. Total milk
production is élso inelastic with respect to price, with-pricé elaé:,
ticity estimates raﬁging frbm 0.0 to 0.5. Simultaneousvsupply-demandv(
models do not réfute these results. This inelastic supply response is
probably dﬁe,‘as Halvorson (1955) suggests, to the large fixed invest-
ment required for daifying, the lack of good»alternafives for labor in
many areas where milk production is substantial, the penalization of
the smallborvvariable output milk producer in the market place due to
- pricing arrangements, the long time lag required to alter cow herds.
and e&hipment, the effect of price and output uncertainty, and the
time 1ag between production and price formation. The éummary of supply
elasticity estimates presented in Table 1 indicates that supply elas-
'ticity with respect to price is sligbtly greater for winter months R
than for summer months. The evidence is contradictory for the existence
of different elasticities of supply for price increases than for price
decreases. ; _ . » 5
The long-run supply elasticity estimates found by Chen et al. (1972),
' using quarterly California data, and by this author (Dahlgran, 1980a,
1980b) using annual data~from a'samﬁle of U. S. milk markets are con-
siderably laige: than the long-run supply elasticity estimates found
by other researchers. Likewise, the long-run supply elasticity esti-
ﬁates found by other researchers are greater than the short-run supply
“elasticity estimates found by these reseaféhers. Thus, the evidence
indicates that the supply response is greater in the long run than
in the short run. , ‘ ‘

On the demand side, dairy marketing models typically consider tﬁo
demands for raw milk, the demand for milk for fluid uses, and the demand
for milk for manufactﬁring uses. These demands at the farm level are
derived from the demand for fluid and manufactured dairy products at
retail. At the retail level, Brandow (1961) and George and King (1971)

.‘provide the demand elasticity estimates for dairy products that have
received the most attention in recent years. Both of these studies
suggest that the demand for fluid milk is inelastic in the rahge of
-0.30 to -0.35 and less than the elasticity of demand for manufactured
‘products. The income elasticity of'demand.for fluid'milk is also low,

in the range of 0.16 to 0.20. These studies show that manufactured
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~ goods display both a greater price'aud’a greater income elasticity &'
| than‘fiuid*milk; - Of the manufactured dairy products, Butter has the'==
greatest price'elasticity (f0.65 to -0.85) Whiie evaporated'and'COﬁJﬁ’
dEnsed milk have the lowest price elasticity (f0.30.t0‘—0.32)."Based'
on’thevinfOrmation-COﬁtained'in these two studies; inferences can be
drawn'about-demand‘elasticities for fluid and manufacturing milk at the
 farm Ieve1;?~These'inferences'are that the deuands'fcr fluid and -
manufacturing milk at the farm level are both price inelastic‘hith,the
elasticityIOf demand for manufacturing;milk exceeding the demand elas-’
ticity for fluid milk.  The Wilson-Thompson (1967) and Prato (1973)
studieS"do'not'refute thése‘inferences.*‘Raunikar g£_§l1(1969),‘Purcell
__gt;alg (1968)1and:Boehm-(I976) show that demographic“factors_such as -
age and racial composition of-tHe"populatioh have significant effects
i on fluid milk demand. Boehm (1976) constructed the hypothe51s that the
~aging of the population was responsible for a recent decllne in per
capita fluid milk consumption in the United States. The data were -
" unable to refute this hypothesis. ' '

The flnal set of studies dealt w1th the effect of dalry market
'regulatlon in creating gains and losses to producers and consumers
Kwoka (1977) found that for 1970 classified pr1c1ng and poollng resulted
in annual efficiency losses of-$179'million."Ippolito and Masson (1978)
fouﬁd-that”for“1973‘classified pricing‘and pooling resulted in annual o
transfers from consumers to producers'of $210 million and created annual
eff1c1ency losses of $60 million. 'Forlthe tiﬁe period'of 1950 to 1969,
Heien (1977) found the total social cost of the federal milk marketlng
order system to be $175 million per year. The author's own work (1980a,
vkl980b)'found“that for 1976 ‘annual transfers from both fluid and manufac-
" tured milk consumers to regulated producers amounted to $73 million.‘ A
$200 million annual transfer from unregulated producers to consumers
was also found. The annual efficiency'lcsses due to regulation were
found to be $131 million which is mldway between the Kwoka (1977) and
Ippollto and Masson (1978) estimates. ' R ,

Other researchers found evidence that‘regulated classified pricing
and pooling plans substantially altered the milk " prlce surface from the
surface that would have existed without these plans.‘ In particular, |
the studies of Fallert and Buxton (1978) and Hallberg gt_gl. (1978)
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both found that in the absence of clasgified pricing, the upstate New
York, Vermont area; the Western Kentucky-Western Tennessee area; the
upper Midwest and the Northwest would all be milk exporting regions.

The social cost of the price suppert system was found to depend
~on the level of support and the disposition of the purchases. The: . -
cost’ was estimated to be $402 million per year between 1950 and 1969
by He;en (1977).. An alternative. estlmate of the annual soc1a1 cost
of price supports at 90 percent of parity was found to be $94 million
if purchases were donated domestlcally and $447 m1111on if purchases
were donated abroad. '

The effect of import restrictions on the manufactur1ng milk price
was estimated. It was estlmated that the manufacturing milk price
would fall 14 t0118 cents per nundredweight for each additional;billion
pounds of milk- equivalent 1mported Six cents per hundredweight was
estlmated as the short-run effect. | , v

Several major criticisms of the work reviewed in thisApaper:were
prov1ded but: only the maJor criticisms will be mentioned here. Many
~of the regression models were Judged to be inadequate in that they

failed to specify a theoretical model of profit or utility maximization.
Another criticism of the existing literature is the lack'ef attention
givenfto the graduel'disappearencebof Grade B milk productiun.' Very
few researchers are using empirical models‘to explain why, to determine
whether this disappearance is policy induced, or to measure the effect
of this disaupearance in terﬁs of efficiency from the standpoint of
resource allocation. Another criticism of some of the studies reviewed
“is the lack of specification of the regulatory enviromnment. Finally;
many of the,poliey studies haue been eoncerned only with aggregate
‘transfers and welfare costs .of reguletion. Equally of interest to
society 1is the dlstrlbutlon of these costs and transfers across markets
and between categor1es of producer and. consumer groups. Hopefully,
~research in the future can. beneflt from a fuller cons1derat10n of

these issues.
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