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“Impactof DairyProductImports
on U.S.Milk Prices”*

BoydM. Buxtonand RichardFallert*

The impactof changesin the levelof dairyimportson U.S.milk

pricesis a primaryconsiderationin tradenegotiations,setting

dairyimportquotasand evaluatingthe implicationsof changesin im-

port levelson the domesticdairyindustry.Section22 of the Agri-

culturalAdjustmentActs as amended~establishesquotasfor selected -

dairyprodcuts.~ In the faceof risingconsumerpricesthe Presi-

dent of

Section

fat dry

the UnitedStatesactedunderthe emergencyproceduresof

22, to temporarilyauthorizeadditionalimportsof cheese,non-

milk and butterdu~ing1973and 1974.u

The purposeof thispaperis to developa theoreticalframework

or modelto estimatehow changesin the levelof dairyimportswill

likelyaffectU.S.milkprices.

* Paperpresentedat the annualmeetingof the American
AgriculturalEconomicAssociationin CollegeStation,Texason
August21, 1974.

* BoydM. Buxtonis an agriculturaleconomistwith the Commodity
EconomicsDivision,EconomicResearchService,stationedat the
Universityof Minnesota,and RichardFallertis an agriculturaleconomist
with the CommodityEconomicsDivision,EconomicResearchService,
stationedat Washington,D.C.
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THE MODEL

The U.S.demandfor liquidmilk is dividedintotwo categories:

(1)milk for fluidconsumptionand (2)milk formanufacturinginto

dairyproductsincludingcheese,butterand non-fatdry milk, (see

figure1). Thisdivisionreflectsthe presentclassifiedpricing

planwhere fluidmilk receivesthe higherClassI priceand,there-

fore,has firstclaimon milk supplies.Milk not used for fluidis

directedinto lowerpricemanufacturinguses.

DF in figure1 showsthe quantitiesof fluidmilk thatwillbe

consumedat alternativebottlingmilkprices. Similarly,Dm shows

the quantitiesof milk demandedformanufacturingintocheese,butter,

non-fatdry milk and othermanufactureddairyproductsat alternative

manufacturingmilk prices.~ The Dm demandcurveis derivedfromthe

demandcurvesfor individualmanufactureddairyproducts.

The S curve(seefigure1) showsthe quantitiesof milk sup-

pliedby

This all

reflects

and used

U.S.producersat alternative“allwholesale”milkprices.

wholesalemilk priceis the averagereturnto producersand

the weightedvalueof milk used at the fluidbottlingprice

at the lowermanufacturingprice.

Underthe currentFederalmilkmarketingordertwo priceplan,

the bottlingpriceformilk actuallyusedas fluidis basedprimarily

on the manufacturingmilk priceand can be approximatedby addinga

constantdifferentialto the manufacturingprice, Becausethe all

wholesalepricereceivedby farmersis a weightedpricereflecting

milk used for bottlingand milkused formanufacturingit too depends
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primarilyonthe manufacturingpriceand can be approximatedby add-

ing a constantdifferentialto the manufacturingmilkprice.~

Underthe assumptionthatthe fluidbottlingpriceand all

wholesalepricecan be approximatedby

to the manufacturingprice,the demand

addingconstantdifferentials

curvefor fluidmilk (DFin

figure1) can be standardizedto the manufacturingprice (D;in

figure1). That is, quantitiesof milk conswmedas fluidat various

manufacturingmilk pricesis determinedby shiftingthe actualdemand

curve(DF)downby the pricedifferential.The actualbottling

pricecorrespondingto any manufacturingpricecanbe determinedby

readingthe pricedirectlyaboveD; on the DF curve~the difference

beingthe manufacturing-bottlingpricedifferential.

Similarly,the aggregate.supplycurve(S In figur@1) can be

standardizedto the manufacturingprice (Ssin figure1). Thatis}

quantitiesof milk suppliedat variousmanufacturingmilkpricesis

determinedby shiftingthe actualsupplycurvedovvnby the manufac-

turing-allwholesalepricedifferential.

The supplyof milk availableformanufacturingdairyproducts

at eachmanufacturingmilkpriceis the aggregatesupply(Ssin

figure1) minusthe amountconsumedas fluid(D:in figure1). This

availablesupplyof manufacturingmilk is shownin figure1 as Sm-

It is the intersectionof the Sm and Dm thatdeterminesU.S.

milk pricessincethe bottlingand all wholesalepricesare largely

basedon thismanufacturingprice.
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IIvIPORTS

With no quotasforeignimportswouldincreaseat higherU.S.

prices. Importsrepresentadditionsto the supplyof manufacturing

milk and in figure1 theyare shownas horizontaladditionsto Sm.

Therefore,the Sm + I curvein figure1 showsthe totalsupplyof

milk equivalentavailableat variousmanufacturingpricesfrom

domesticproductionand imports.

The totalsupplyof milk availablewith quotarestrictionscould

be representedby one of the Sm + Q curvesin figure1S Sm+ Q“

beinga largerquotathanSm+ Q’. If the quotawere fixedat Sm+ Q’,

it wouldnot be filledat U.S.manufacturingmilkpricesbelowpoint

l’s”in figure1 but wouldbe filled at pricesabove“a”. A larger

quotarepresentedby Sm + Q!’ wouldnot be filledat U.S.manufac-

turingmilkpricesbelowpoint“b” in figure1, but wouldbe filled

at pricesabove“b”. Giventhe situationrepresentedin figure1,

a quotacorrespondingto Sm + Q“ wouldnot be filledat the indicated

equilibriummanufacturingmilkprice.

IMPORTSAND EOMESTICPRICES

This sectiondevelopsthe relationshipbetweenimportsand

domesticpricesgiventhe modeloutlinedin figure1.

The demandformanufacturingmilk (Dmin figure1) can be

representedby equation(1)the demandfor fluidmilk (D;in figure1)

by equation(2)and the aggregatesupplyof milk (Ssin figure1)

by equation(3).
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(1)

(2)

(3)

whereI

Pm =

qM =

qF =

cls=

Pm = a + bqM

Pm = c + dqF

Pm = e+fq
s

the U.S.manufacturingmilkprice

quantityof manufacturingmilk demanded

quantityof fluidmilkdemanded

aggregatemilk supplied

In equilib~iumthe quantityof milk

must equalthe supplyavailablewhich is

quantityof milk demandedfor fluidplus

ed as follows:

(4) q~=q~-qF+

whereql is a fixedquotaof

qI

imports.

demandedfor manufacturing

aggregatesupplyslessthe

imports. This is summariz-

Statingquantitiesin termsof the manufacturingmilkpricein

equations(1)to (3)and substitutingintoequation(4)and taking

the differentialwith respectto qI givesthe followin9relationship

betweena changein importsand the resultingchangein the U.S.

manufacturingmilk price.
dPm - 1

(5) _=
dq 1.+1+1.

bfd

Whereb, f and d are slopeparametersin equations(1)to (3)above.

Thisrelationshipcan alsobe

ing and fluiddemandand aggregate

initialequilibriumquantitiesand

expressedin termsof nmnufactur-

supplyelasticitiesweightedby

the manufacturingprice.
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Giventhat in equations(1)to (3)

b . dpm

‘qM

f = dPm
dqs

d = dPm
‘qF

and ~m=dqM .&= elasticityof demandfor manufacturing
dPm qM

milk

%sEs=z_”5 ‘ elasticityof the standardizeddemand

m qm
for fluidmilk~

7F
= dqF pm = elasticityof the standardizedaggre-
Wm ‘G

gate .supply5J

Then,the desiredrelationshipcan be expressedas:

The more inelasticthe demandfor manufacturingand fluidmilk

supplyof aggregatemilk productionthe greaterwillbe the impact

of importson the U.S.manufacturingmilkprice.

DEMANDAND SUPPLYELASTICITIES

Giventhe abovemodelappropriateaggregatesupplyand fluid

and manufacturingdemandelasticitiesare neededt-omeasurethe re-

lationshipbetweenthe levelof dairyimportsand the UnitedStates

and the

milk price. Someprevioussupplyand demandstudiesalongwith some

of our estimateswere consideredbeforeselectingwhat lookedlike

the most appropriateelasticitiesto use in thisanalysis. Additional
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calculationswere madeto determinehow sensitivethe estimatedim-

pactof importson UnitedStatesmilkpricewouldbe to changesin

the estimatedelasticities.

Demandfor fluidmilk

Rojko@, usingper capitacivilianconsumptionfor the 1947-

1954period,estimatedthatthe retailpriceelasticityof demand

for fluidmilk and creamwas -0.32to -0.41. Georgeand King~

estimatedthatthe elasticityof demandfor freshmilkat the farm

levelwas -0.32. Similarestimateswere madeby Hu ~, Wilsonand

Thompson~and Eurke~.

A singleequationmodelforthe 1954-1973periodusingfirst

differencesof logsyieldedthe followingresults:6~

‘F=?%:)-
Adjusted

where:

quantity

0.358P+0.3771 +0.45W - 0.002T
(0.119? (0.136) (0.141)(0.0005)

~2 = 0.59 F = 7.39

of milkused for fluid

fluidbottlingpricepaidby plantsand dealers

real per capitaincome

wholesalepriceindex,all commodities

trendwith 1954=1,1955=2.... 1973=19

All regressioncoefficientswere of the expectedsignand sig-

nificantat the 95 percentconfidencelevel. However,the indepen-

dentvariablesexplainedonly59 percentof the year-to-yearchanges

in the amountof milkused for fluidpurposes.
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A priceelasticityof demandfor fluidmilkof -0.35was selec-

ted as most appropriatefor thisanalysis.

Demandfor ManufacturingMilk

The demandrelationshipbetweenthe

manufacturingand the manufacturingmilk

did not yieldstatisticallysignificant
—

quantityof milk used for

pricereceivedby farmers

resultsforthe 1954-1973

period. Prato~ also foundthatthe farmpriceof manufactured

milkwas not significantlyrelatedto the quantityof milkused in

manufacturedproducts.

An alternativeapproachto determinethe elasticityof demand

formanufacturingmilk is to deriveit fromthe elasticityof demand

for the majormanufacturedproducts: cheese,butterand nonfatdry

milk (seeappendix).Thisapproachyieldedan elasticityof demand

of -0.184?7/

A priceelasticityof demandformanufacturingmilk-0.184was

selectedas the most appropriatefor this study.

AqqreqateSupplyof Milk

Numerousstudiesusingmethodsrangingfrom linearprogranuning

of representativedairyfarms~ to singleequationregression

analysison aggregateUnitedStatesdata~

timatethe aggregatemilk supplyelasticity.

1947-1956time seriesdata estimatedthatthe

havebeenusedto es-

Cochrane~ using

aggregatemilk supply

elasticitywas about0.03. However,the estimatewas not statistical-

ly significant.Halvorson’s~ estimateswere substantiallyhigher

thanCochranes. In the shortrun priceelasticitywas estimatedto
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be from0.15 to 0.30whilein the longrun it was estimatedto be

from0.35 to 0.500 Wipf and Houck~ usingthe morerecent1945-

1964periodestimatedthe shortrun elasticityto be about0.07and

the longrun elasticityto be about0.15. Hammond~ usingregres-

sionanalysisfor the 1947-1972periodand for ten regionsconcluded

the priceelasticitywas about0.13 in the shortrun and 0.22inths

longrun.

A priceelasticityof supplyfor aggregatemilkproductionof

0.15was selectedas the most appropriateforthisanalysis.

EMPIRICALESTIMATE

Giventhe manufacturingand fluidmilkdemandand aggregate

supplyelasticitiesselectedas mostappropriate(6s= 0015;

~m = -0.184;~F= -0.35)and the 1973equilibriumquantitiesand

prices,the impactof importing500 millionpoundsof milk equiva-

lentswouldbe to decreaseU.S. farmprices 8 centsper cwt.Y

Assumingan infinitelyinelasticaggregatesupplyin the very short

run would implyan estimateddecreasein U.S. farmpricesof 13

centsper cwt. for the sameimportof 500 millionpoundsof milk

equivalents.

Theseresultsassumeconstantelasticitiesof aggregatesupply

and fluidand manufacturingdemand. The largerthe increasein

quantityof importsthe furtherone movesalongthe supplyand de-

mand curvesand the lessreliablewouldbe the results. For ex-

ample 38 billionpoundsof milk equivalentin importsprobably
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wouldnot drivethe U.S.manufacturingpriceto zeroas impliedby

the aboveresults.

SENSITIVITYTOELASTICITYESTIMATES

Table 1 showsthe estimatedimpact

500 millicmpoundsof milk equivalents

U.S.manufacturingmilk priceassuming

supplyancl demand. The more inelastic

milk the greaterthe impactof imports

of importingan additional

in dairyproductson the

alternativeelasticitiesof

the supplyor demandfor

on milk prices, The two

extremespresentedin table1 showa decrease

cwt.dependingon the elasticitiesassumed.

A staticpartial

the shortrun impact

SUMWY

of 3 to 32 centsper

equilibriummodelis developedto evaluate

of dairyproductimportson U.S.millcprices.

The relationshipbetweenimportsand the farmpriceformanufac-

turingmilk is expressedin termsof the elasticityof aggregate

milk supplyand the elasticitiesof demandfor fluidand manu-

facturingmilk. Empiricallyestimatedelasticitiesindicatedthat

additional.importsof 500 millionpoundsof milk equivalentof

dairyprocluctswouldreduceU.S.milkpricesabout8 centsper cwt.

The sensitivityof the estimatedchangein priceto alternative

supplyancldemandelasticitiesshowedthe impactof the samelevel

of importscouldrangefrom3 to 32 centsper cwt.
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Table1. Short-runimpactof importing500 millionpoundsof milk

equivalenton the U.S.manufacturingmilkpriceper cwt.assuming

alternativeelasticityestimates.

Elasticityof Elasticityof Elasticityof Demandfor

AggregateSupply Demandfor ManufacturingMilk

FluidMilk

“0.10 “0.184 -o.!5

o

0

0

0.15

0.15

0.15

005

0.5

0.5

-0010

-0.35

-0.5

-0.10

-0.35

-0.5

-0.10

-0.35

-0.5

------------ cents-----------

-32 ‘“21 -9

-16 -13 -7

-12 ‘-lo -6

-13 -11 -7

-9 - 8 “5

-8 -7 -5

-5 “5 “4

-5 “4 -3

-4 “4 -3
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APPENDIX

The methodused to derivethe elasticityof demandformanufac-

turingmilk fromthe elasticityof demandforbutter,non-fatdry

milk and cheeseis describedin thisappendix.

Becausebutterand non-fatdry milk are jointproducts,the

demandformanufacturingmilkmustreflectthe valueof both. This

is done by changingthe quantityaxis for bothnon-fatdry milk and

butterto poundsof wholemilk and summingthe farmvalueof butter

and non-fatdry milk producedfroma givenquantityof wholemilk.

The farmvalue

expressedas:

AR =

where:
AR =

‘B ‘

pD =

‘1 =

k2 =

.0461=

.0896=

of one poundof manufacturingmilk can thenbe

0.0461(Pn- k,)+ 0.0896(Pm-kn)
u .!.

averagerevenue

wholesaleprice

wholesaleprice

4J6

frombutterand non-fatdry milk

per poundof butter

per poundof non-fatdry milk

processingmarginper

processingmarginper

poundsof butterfrom

poundof butter

poundof non-fatdry milk

one poundof milk

poundof non-fatdry milk fromone poundof milk

Thisrelationshipis shownin figure1 partC.

Becausewholemilk is used in producingcheesethe demandfor

manufacturingmilk can be deriveddirectlyfromthe demandfor cheese

(figure1 part D). Summingthe demandfor butterand non-fatdry

milk and for cheeseprovidean approximationof the demandfor
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manufacturingmilk (figure1 part E). The elasticityof demandfor

manufacturingmilk is thendeterminedby the elasticitiesof demand

for butter,non-fatdry milk and cheeseas follows:

r

+ 1

~m = (.0461)2(PB-k~)(.0896)2(PD-k2)

‘1

~.1149Y(Pc-k3

+

where:

~B=

~D=

qc=

Pc =

k3 =

7CQC J

elasticityof demandfor butterat the farmlevel

adjustedforthe processingmargin

elasticityof demandfor non-fatdry milk at the

farmleveladjustedfor the processingmargin

elasticityof demandfor cheeseat the farmlevel

wholesalepriceper poundof cheese

processingmarginper poundof cheese

Assumingthe farmlevelelasticityof butteris -0.46,non-fat

dry milk is -0.2and cheeseis -0.46,the estimatedelasticityfor

manufacturingmilk is -0.184.
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FOOTNOTES

L/ The currentquotais equalto about1.46billionpoundsof milk

equivalenton a butterfatbasis.

2/

May 10, 1973

July 18, 1973

August28, 1973

January2, 1974

March4$ 1974

April25, 1973 Additional50% of 1973cheesequotas

(63,894,799pounds)to be enteredby

July 31, 1973.

Additional60 millionpoundsof nor]-

fatdry milk to be enteredby June

30, 1973.

Additional80 millionpoundsof non-

fatdry milk to be enteredby August

6, 1973.

Additional100millionpoundsof non-

fatdry milk to be enteredby October

31, 1973.

October31, 1973 Additional56 millionpoundsof butter

and 22.6millionpoundsof butteroil

to be enteredby December31, 1973.

Additional100millionpoundsof cheese

to be enteredfromJanuary3 to March

31, 1974.

Additional150millionpoundsof non-

fat dry milk to be enteredby June30,

1974●
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2/ Thisassumesthatthe dairyindustrywillutilizemilk avail-

able formanufacturingso thatits priceor valuewillbe the same

whetherthe milk is used for cheese,butter-powderor forother

manufacturedproducts. That is,when a differencein valueof milk

occursso thatmilk used for cheeseis worthmore thanwhenused

for butter-powder,the industrywill shiftto cheeseand awayfrom

butter-powderuntilthe valueof milk is the same

and butterpowder.

u Plottingthe year-to-yearchangesin prices

in manufacturingpricewill resultin aboutequal

and in “allwholesale”milkprices. The constant

for both cheese

showsthata change

changesin “bottling”

differentialassump-

tion is lessaccuratefor “allwholesale”milkpricethan forthe

fluid“bottling”price. The exactrelationshipbetweenchangesin

the manufacturingmilkpriceand the allwholesalemilk pricewould

depend,in part,on the relativeelasticitiesof demandfor fluid

and formanufacturingmilk and differentsupply-demandconditionsover

time -- that is, the relativeproportionof milk goingintofluid

milk and manufacturedproductchannels.

Y The

shipthat

or actual

elasticitiesare thoseof the demandand supplyrelation-

are standardizedto tklemanufacturingmilkprice. The own

demandand supplyelasticitiesmustbe adjustedto takethis

standardizationintoaccount.

u Standarderrorsin parenthesisundercoefficients.
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Z/ Assumedelasticityof demandat the farmlevelof -0.46for

cheese,-0.46forbutter$and -0.2fo]:non-fatdry milk.

u 500 millionpoundsof milk is equivalentto about57 million

poundsof cheeseor about23 millionpoundsof butterand 44 million

poundsof non-fatdry milk, Thisanalysisassumesbutterand non-fat

dry milk are importedin the sameproportionas producedfromwhole

milk.


