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Preface

Harry M. Ka iser is an assoc iate profess or in the D epartm ent of Ag ricultural, Resource, and Managerial Economics at Cornell University,

and director of the National Institute for Commodity Prom otion Research and Evaluation (NICPRE).  The author thanks Don Blayney, Jane

Allshouse, and No el Blisard, for providing current data, and Una Moneypenny, for technical editing.  Funding for this project came from

the New York State Milk Promotion Order and from NICPRE.

This  report is publishe d as a NIC PRE re search bu lletin.  The m ission of N ICPRE  is to enhan ce the ov erall unde rstandin g of

economic and policy issues associated with commodity promotion programs.  An understanding of these issues is crucial to ensuring

continued au thorization for dom estic checkoff pro grams and  to fund expo rt promotion  program s.

Each year, NICPR E provides an  updated ana lysis of the national dairy ad vertising program .  This bulletin summarizes the

independent evaluation of advertising under the national dairy checkoff program.  This report should help farmers , policy makers, and

program  manage rs in understandin g the econom ic impacts of gen eric dairy advertising o n the national m arkets for milk an d dairy prod ucts.

Executive Summary

The purpose of this study was to analyze the impacts of generic dairy advertising paid by the mandatory 15  cent per hundredweight dairy

checkoff program  on retail, wh olesale, and  farm da iry mark ets.  A disag gregated  industry m odel of th e retail, who lesale, and fa rm leve ls

with markets for fluid milk and cheese was developed to conduct the analysis.  An econometric model of the dairy industry was estimated

using quarterly data from 1975 through 1997.  The econometric results were then used to simulate market conditions with and without the

mandatory checkoff  program.

The results indicate that generic dairy advertising had a major impact on market conditions at all levels of the dairy industry,

particularly  the fluid m arket.  For e xamp le, over the  period 1 984-9 7, on av erage, adverti sing had  the follow ing ma rket imp acts com pared to

what would have occurred in the absence of this  national program:

   L An incr ease in the n ational farm  milk price  of 2.5 pe rcent and  an increa se in milk p roductio n of 0.4 p ercent.

   L An incr ease in dair y produ cer reven ue of alm ost 3 perc ent.

   L An average rate of return of 4, i.e., each dollar invested in generic advertising resulted in an average return of $4.00 in dairy

producer p rofts.

 L A marginal rate of return of 8.30, i.e., an additional dollar invested in generic advertising over this period would have increased

dairy farm profit by $8.30.

   L An increase in overall demand for milk of 0.5 percent, including a 1 percent increase in fluid milk demand, and a 0.3 percent

increase in cheese demand.

   L An overall increase in retail prices for milk and dairy products.  The national advertising program had the largest effect on

increasing retail fluid milk prices (8.4 percent).  The retail cheese price averaged 1.1 percent higher due to the dairy checkoff

advertising efforts.

   L An increase in  all wholes ale prices for milk and cheese.  The national advertising prog ram had the  largest effect on increasing

wholesale fluid milk prices (7.3 percent).  The wholesale  cheese price averaged 1.6 percent higher  due to generic advertising.

   L A decre ase in gov ernme nt purch ases of dair y produ cts under  the Dairy  Price Sup port Prog ram of 1 .8 percen t. 

Consequently, it is clear that dairy farmers benefitted from the presence of the mand atory checkoff program since farm prices and

producer revenues were posit ively impacted.  Dairy wholesalers and retai lers also benefit ted from this program since prices and demand
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were positively e ffected by  the adve rtising effort.  T ax paye rs also ben efitted beca use gov ernme nt purch ases and c osts of the Dairy Price

Support Program w ere lower.

Introduction

Dairy farmers pay a  mandato ry assessment of 15 cents per hundred pounds of milk marketed in the continental United States to fund a

national demand expansion program.  The aims of this program are to increase consumer demand for milk and dairy products, enhance

dairy farm revenue, and reduce the amount of surplus milk purchased by the government under the Dairy Price Support Program.

Legislative authority for these assessments is contained in the Dairy and Tobacco Adjustment Act of 1983.  To increase m ilk and dairy

product consum ption, the Nationa l Dairy Prom otion and Re search Board  (NDPR B) was established to invest in generic dairy advertising

and pro motion , nutrition res earch, ed ucation, a nd new  produc t develop ment.

Each y ear, the Co rnell Commodity Promotion Research Program (CCPRP) estimates the impact of the generic advertising effort on

the U.S. dairy industry.  U.S. dairy industry data are updated each year and used with a dairy industry model to measu re the impact of

generic  advertising  on prices  and qu antities for m ilk and dairy products.  The model used is based on a dynamic econometric model of the

U.S. dairy industry estimate d using q uarterly d ata from  1975 th rough  1997, a nd is uniq ue from  previou s mode ls of the U.S . dairy secto r in

its level of disagg regation.  For instan ce, the dairy  industry is d ivided into  retail, who lesale, and fa rm m arkets, and  the retail and  wholesa le

marke ts include flu id milk  and cheese separately.  Markets for butter and frozen products are included in the model, but are treated as being

exogenous since the focus is on fluid milk and cheese advertising.  Econometric results are used to simulate market conditions with and

without the national program.  In addition, several reallocation scenarios between fluid milk and cheese advertising expenditures are

simulated.  The results of the reallocation scenarios are especially timely given the current national debate regarding the relative

effectiveness of milk vs. cheese advertising.

The results of th is study are  importa nt for dairy  farmers a nd policy  maker s given tha t the dairy in dustry ha s the largest g eneric

promotion program of all U.S. agricultural commodities.  Over $200 million is raised annually by the checkoff on dairy  farmers, and the

majority  of this is invested in media advertising of milk and cheese.  Farmers certainly want to know whethe r their adve rtising inve stment is

paying off.  Consequently, the annual measurement of generic dairy advertising is an important objective of the CCPRP.

Background

Prior to 1984, there was no national m andato ry checkoff for dairy advertising and promotion.  However, many states had their own

checkoff programs, which were primarily used for promoting and advertising fluid milk.  Because of the huge surplus milk problem

beginning in the early 1980 s, Congress passed  the Dairy and  Tobacco  Adjustmen t Act in 1983.  T his Act was designed to r educe th e milk

surplus by implementing a voluntary supply control program (Milk Diversion Program) and authorizing a mandatory checkoff for demand

expansion.  The mandatory checkoff program, which was subsequently approved by dairy farmers in a national referendum, resulted in the

creation of the NDPRB.

The generic a dvertising  effort und er the ma ndatory  checko ff progra m initially em phasized  manu factured d airy prod ucts, since 10

of the 15 cents of the checkoff w ent to  state prom otion pro grams w hich we re prima rily fluid pro grams.  T his is eviden t from ap pendix

figure 1, which shows quarterly generic fluid advertising expenditures in the United States from 1975-97, deflated by the Media Cost Index.

At the nation al level, gen eric fluid ad vertising ex penditu res did no t significantly change imm ediately fo llowing th e creation  of this

mandatory program .  In fact, it was n ot until the m id-1990 s that there w as a significa nt increase  in generic  fluid milk  adverti sing

expenditures,  which occurred after the NDPRB merged with the United Dairy Industry Association (UDIA).  Subsequently, the amount of

fluid advertising has increased significantly.   Note that  generic milk advertising expenditures increased dramatically in 1995 with the

inception of the MilkPEP program (Milk Mustache print media campaign), which is funded by fluid milk processors paying $0.20 per

hundredw eight on fluid m ilk sales.

Appe ndix  figure 2 sh ows qu arterly gen eric cheese  advertising  in the United States from 1975-97.  It is clear from this figure that

the initial focus was on generic cheese (and other m anufactu red dairy  produc ts) advertisin g.  Gene ric cheese a dvertising , as well as ge neric

butter and ice cre am adv ertising (no t shown ) increased  substantially  after the m andator y check off prog ram w as introdu ced.  Ho wever, s ince

the mid-19 80s, gen eric adve rtising of ch eese steadily  declined  in favor o f generic flu id advertisin g until very  recently.  T his trend is like ly

due to the fact that dairy farmers receive a higher price for milk going into fluid p roducts.  H ence, incr easing the  utilization of m ilk into

fluid products is an effective way to increase the average farm price.

Conceptual Model

There has been a lot of research on the impacts of generic dairy advertising.  For example, in an annotated bibliograp hy of ge neric

commodity prom otion research, Ferrero et al. listed 29 economic studies on dairy over the period, 1992-96.  Some of this research has been
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1All quantities in the model are expressed on a milkfat equivalent (me) basis.

at the state level with New York state being studied extensively (e.g., Kinnucan, Chang, and Venkateswaran, Kaiser and Reberte, Reberte et

al.).  These studies have used single equation techniques to estimate demand equations, usually for fluid m ilk, as functions of own price,

substitute  price, income, population demographics, and advertising.  There have been several recen t national stu dies don e as well (e.g .,

Blisard and Blaylock, Liu et al., 1990, Cornick and Cox, Suzuki et al., Wohlgenant and Clary).  Of these, the most disaggregated in terms of

marke ts and produc ts is Liu et al (19 90), wh o develo ped a m ultiple ma rket, multiple product dairy industry model to measure the impacts of

fluid milk and manufactured dairy product generic advertising.

The econom etric mod el presente d here is sim ilar in structure  to the indu stry mo del deve loped b y Liu  et al. (1990, 1 991).  Bo th Liu et al.

(1990, 1991) and the current mo del are partial equilibrium models of the domestic dairy sector (with no trade) that divide s the dair y

industry into retail,  wholesale, and farm markets.  However, wh ile Liu et al. (1990, 1991) classified all manufactured products into one

category (Class III), the present model focuses on cheese rather than other manufactured dairy products.  Cheese is the most important

manufactured dairy product in terms of market value as well as in amount of advertising.  Since there is no longer much dairy farmer money

invested in  advertising  butter and  ice cream , these two  produc ts are treated a s being ex ogeno us in the ind ustry m odel.

In the farm market, Grade A (fluid eligib le)  milk is produ ced by f armers a nd sold to  wholesa lers.  The w holesale m arket is

disaggregated into two sub-mark ets:  fluid (beverage) m ilk and cheese 1.   Whole salers proc ess the m ilk into these  produc ts and sell them  to

retailers, who th en sell the pr oducts to  consum ers.  The m odel assu mes that fa rmers, w holesalers, a nd retailers b ehave c ompe titively in th e

marke t.  This assumption is supported empirically by two recent studies.  Liu, Sun, and Kaiser estimated the mark et powe r of fluid m ilk and

manufacturing milk processors, concluding that both behaved quite competitively over the period 1982-1992.  Suzuki et al. measured the

degree of market imperfection in the fluid milk industry and found the degree of imperfection to be relatively small and declining over time.

It is assumed that the two major federal programs that regulate the dairy industry (Federal milk marketing orders and the D airy

Price Suppo rt Program ) are in effec t.  Since this is a n ational mode l, it is assumed that there is one Federal milk marketing order regulating

all milk marketed in the nation.  The Federal milk marketing order program is incorporated by restricting the prices wholesalers pay for raw

milk  to be the minim um class  prices.  For e xamp le, fluid milk  wholesa lers pay the  higher C lass I price, w hile cheese  wholesa lers pay th e

lower Class III price.  The Dairy Price Support Program is incorporated into the model by restricting the wholesale cheese price to be

greater than or equal to the government purchase prices for che ese.  With the  govern ment o ffering to b uy unlim ited quan tities of storable

manufactured dairy products at announced purch ase prices, the program indirectly supports the farm milk price by increasing farm-level

milk demand.

Retail  marke ts are define d by sets o f supply a nd dem and fun ctions, in ad dition to equilibrium conditions that require supply and

demand to be equal.  Since the market is disaggregated into fluid milk and cheese, there are two sets of these equations, with each set having

the following general specification:

(1.1) RD = f(RP|Srd),

(1.2) RS = f(RP|Srs),

(1.3) RD = RS  º /R*,

where:  RD and RS are retai l demand and supply,  respectively, RP is  the retai l own price, Srd is a  vector of retai l demand shifters including

generic advertising, Srs is a vector of retail supply shifters including the wholesale own price, and R* is the equilibrium retail quantity.

The wholesale market is also defined by two sets of supply and demand functions,  and equ ilibrium co nditions.  T he who lesale fluid

milk market has the following general specification:

(2.1) WD = R*,

(2.2) WS = f(WP |Sws),

(2.3) WS = W D º W* º /R*,

where:  WD and WS are wholesale milk demand and supply, respectively, WP is the wholesale milk price, and Sws is a vector of wholesale

milk  supply shifters,  including the Class I  price,  which is equal  to the Class III milk price ( i.e .,  the Basic Formula price) plus a fixed  fluid

milk  differential.  Note that the w holesale level dem and function s do not have  to be estimated since the eq uilibrium  condition s constrain

wholes ale demand to be equ al to the equilibrium re tail quantity.  The assum ption that who lesale demand  equals retail quantity imp lies a

fixed-proportions production technology.

The direct imp acts of the D airy Price S uppor t Program  occur at th e whole sale cheese  market level.  It is at this level that the



4

2Certain cheese plants sell products to the government only, regardless of the relationship between the wholesale market price and
the purchase price.  These are general balancing plants that remove excess milk from the market when supply is greater than demand,
and process the milk into cheese which is then sold to the government.  Because of this, the quantity of milk purchased by the
government was disaggregated into purchases from these specialized plants and other purchases.  In a competitive regime, the "other
purchases" are expected to be zero, while the purchases from specialty plants may be positive.  The QSP variable was determined
by computing the average amount of government purchases of cheese during competitive periods, i.e., when the wholesale price was
greater than the purchase price.

Com modity  Credit Corporation (CCC) provides an alternative source of demand at announced purchase prices.  In addition, cheese can be

stored as inventories, which represent another source of demand not present with fluid milk.  Consequently, the equilibrium conditions for

the cheese wholesale market are different than those for the fluid milk market.  The wholesale cheese market has the following general

specification:

(3.1) WD = R*,

(3.2) WS = f(WP |Sws),

(3.3) WS = WD + DINV  + QSP º/ Qw,

where:  WD and WS are wholesale cheese demand and supply, respectively, W P is the wh olesale che ese price, S ws is a vec tor of wh olesale

cheese supply sh ifters includin g the Class I II milk pr ice, DIN V is chan ge in com mercial c heese inv entories, Q SP is quan tity of chee se sold

by specialty p lants to the g overnm ent, and Q w is the equili brium w holesale ch eese qua ntity.  The v ariables D INV an d QSP  represen t a

small pro portion o f total milk p roductio n and ar e assum ed to be e xogen ous in this m odel.2 

The Dairy Pr ice Supp ort Progr am is inco rporated  in the mo del by co nstraining the wh olesale cheese p rice to be n ot less than its

respective  govern ment p urchase  price, i.e.:

(4.1) WCP > GCP,

where:  WCP and GCP are the wholesale cheese price and government purchase price for cheese.

Because  of the Dairy Price Support Program, two regimes are possible:  (1) WCP > GCP, and (2) WCP = GCP.  In the first case,

where the market  is competit ive, equilibrium condit ion (3.3) applies.  However,  in the second case,  where the market is being supported by

the Dairy Price Support Program, equilibrium condition (3.3) is changed to:

 (3.3a) WCS = WCD + DINV + QSP + GC º WC,

where:  GC is government purchases of cheese which becomes the new endogenous variable, replacing the wholesale cheese price.

The farm raw milk market is represented by the following milk supply equation:

(5.1) FMS = f(E[A MP]|Sfm),

where:  FMS is  commercial milk marketings in the United States, E[ AMP ] is the expe cted all milk  price, Sfm  is a vector o f milk sup ply

shifters.  As in  the mo del 

developed by LaFrance and de Gorter, and by Kaiser, a perfect foresight specification is used for the expected farm milk price.

The farm milk price is a weighted average of the Class prices for milk, with the weights equal to the utilization of milk among

products:

(5.2) AMP = (P3 + d) WFS + P3 WCS + P3 OTHER

             WFS + WCS + OTHER

where:  P3 is the Class III pr ice, d is the Cla ss I fixed fluid  milk diffe rential (there fore the C lass I price is eq ual to P3 +  d), WFS  is

wholes ale fluid milk sup ply, WC S is who lesale chee se supply , and OT HER  is wholesa le supply  of other m anufactu red dairy  produc ts

(principa lly butter an d frozen  dairy pro ducts), w hich are tre ated as exo genou s in the mo del.

Finally, the model is closed by the following equilibrium condition:

(5.3) FMS = WFS + WCS +  FUSE + OTHER,

where FUSE is on-farm use of milk, which is also treated as an exogenous variable.
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3Several functional forms were specified for the time trend, including linear, log linear, and exponential forms.  The form yielding
the best statistical results was chosen for each equation.

 4All generic and branded advertising expenditures came from various issues of Leading National Advertisers.

Econometric Estimation

The equations were estimated simultaneously using an instrumental variable approach for all prices and quarterly data from 1975 through

1997.  Specifically, all prices were regressed using ordinary least squares on the exogenous variables in the model, and the resulting fitted

values were used as instrumental price variables in the structural equations.  The econometric package used was EViews (Hall, Lilien, and

Johnston).  All equations in the model were specified in double-logarithm functional form. Variable definitions, data sources and estimation

results are presen ted in the append ix.   In term s of statistical fit, mo st of the estim ated equ ations we re found  to be reaso nable w ith respect to

R2.  The lowest adjusted coefficient of determination for any equation was 0.89, which is quite respectable.

The retail market demand functions were estimated on a per capita basis.  Retail demand for each product was specified to be a

function of the follo wing v ariables:  1) re tail produ ct price, 2) p rice of sub stitutes, 3) per c apita dispo sable inco me, 4) q uarterly  dummy

variables to account for seasonal demand, 5) a time trend variable to capture chang es in consumer tastes and preferences over time,3  6) a

dumm y variable  for the quarters that bovine somatotropin has been approved, and 7) generic advertising expenditures to measure the impact

of advertising on retail demand.  In all demand functions, own prices and income were deflated b y a substitute  produc t price inde x.  This

specification was followed because there was strong correlation between the substitute price and own price for each dairy product.  The

consumer price index for nonalcoholic beverages was used as the substitute price in the fluid milk demand equation, while the consumer

price index for meat was used as the substitute price in the cheese demand equa tion.  To measure the generic advertising by the dairy

industry, generic advertising expenditures for fluid milk and cheese were included as explanatory variables in the two respective demand

equations.   Since 1995, fluid milk processors have funded their own generic milk advertising program.  In the econometric estimation, the

fluid milk processors' generic advertising expenditures were added to dai ry  farmer advertising expenditures.  Branded advertising

expenditures were also included in the fluid milk and cheese demand equations, but were eventually omitted from the milk demand

equation due to lack of statistical significance.4 

To capture the dynamics of advertising, generic advertising expenditures were specified as a second-order polynomial distributed

lag.  The length o f the lag was initially varied be tween one  and six quarters an d the final specification w as chosen based on goodness of f it.

Finally, a first-order moving average error structure was imposed on the retail fluid milk demand equation, and a first-order auto regressive

error structure was imposed on the retail cheese demand equation to correct for autocorrelation.

Based on the econometric estimation, generic fluid milk advertising had the largest long-run advertising elasticity of 0.02941 and

was statistically differe nt from  zero at the 1  percent sig nificance  level.  This m eans a 1 p ercent inc rease in ge neric fluid a dvertising

expenditures resulted in a 0.02941 percent increase in fluid demand on average over this period, which is higher than previous results.  For

example, based on a similar model with data from 1975-95, Kaiser estimated a long-run elasticity of 0.021 for generic milk advertising.

Other studies have found comparable estimates, e.g., Kinnucan estimated a long-run fluid milk advertising elasticity of 0.051 for New York

City;  and Kinnucan, Chang, and Venkateswaran estimated a long-run fluid milk advertising elasticity of 0.016 for New  York C ity.  Gener ic

cheese advertising was also positive and statistically significant from zero at the 10 percent significance level and had a long run advertising

elasticity of 0.010 75, which is slightly lower than the previous estimate of 0.016 by Kaiser.  Branded cheese advertising was positive,

statistically significant, and had a long run advertising elasticity  of 0.03604.  Hence, it appears that branded cheese advertising is also an

effective marketing tool for increasing total market cheese demand.

The retail supply for each product was estimated as a function of the following variables:  1) retail price, 2) wholesale price, which

represen ts the major variable cost to retailers, 3) producer price index for fuel and energy, 4) lagged retail supply, 5) time trend variable,

and 6) quarterly dummy variables.  The producer price index for fuel and energy was used as a proxy for variable energy costs.  All prices

and costs were  deflated b y the wh olesale pro duct price  associated with each eq uation.  T he quar terly dum my va riables we re include d to

capture seasonality in retail supply, while the lagged supply variables w ere incorporated to represent capacity constraints.  The time trend

variable  was in cluded as a pro xy for techno logical change in  retailing.  Finally, a first-order autoregre ssive error structure wa s imposed on

the retail cheese supply equation, and a third-order autoregressive error structure was imposed on the retail fluid milk supply equation.

The wholesale supply for each product was estimated as a function of the following variables:   1) wholesale price, 2) the

approp riate Class pric e for milk , 

which r epresen ts the main  variable co st to who lesalers, 

3) producer price index for fuel and energy, 4) lagged wholesale supply, 5) time trend variable, and 6) quarterly dummy variables.  The
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5In the simulations, generic milk advertising expenditures by fluid milk processors is omitted.  As a result, all simulated market
impacts are by dairy farmer invested advertising expenditures only.

6Producer surplus is similar to profit.

producer price index for fuel and energy w as included because energy costs are importa nt variable  costs to who lesalers.  All pric es and co sts

were deflated by the price of farm milk, i.e., Class price.  The quarterly dummy variables were used to capture seaso nality in w holesale

supply, lagged wholesale supply was included to reflect capacity constraints, and the trend variable was incorporated as a measure of

technological change in dairy product processin g. Finally, a th ird-orde r autoreg ressive erro r structure w as impo sed on th e whole sale fluid

milk supply equation, and a second-order autoregressive error structure was imposed on the wholesale cheese supply equation.

For the farm milk market, the farm milk supply was estimated as a function of the following v ariables:  1) ra tio of the farm  milk

price to feed ratio n costs, 2) ra tio of the price of slaughter  cows to fe ed ration c osts, 3) lagg ed milk  supply, 4 ) intercept d umm y variable s to

account for the quarters that  the Milk Diversion and Dairy Termination Programs were in effect , 5)  quarterly dummy variables, and 6) time

trend variable.  Fe ed ration c osts represe nt the mo st importa nt variable  costs in milk production, while the price of slaughtered cows

represen ts an important opportunity cost to dairy farmers.  Lagged milk supply was included as biological capacity constraints to current

milk  supply.  The Milk Diversion and Dairy Term ination Progr ams w ere volun tary supp ly contro l program s implem ented in th e mid-to -late

1980s, a nd milk  supply w as reduce d when  these two  program s were in e ffect.

Average Market Impacts of the Mandatory Farmer Checkoff Program

To examine the impacts that the mandatory 15 cent checkoff program had on the market over the period 1984.3-1997.4, the model was

simulated under tw o scenario s based o n gener ic advertisin g expen ditures:  1) h istoric (chec koff) scen ario, whe re adver tising levels were

equal to actual generic advertising expenditures under the mandatory checkoff program5 , and 2) no-mandatory 15 cent checkoff program

scenario, where quarterly values of generic advertising expenditures were equal to 42 percent of their historical quarterly levels.  In the year

prior to the enactm ent of the national checkoff program, the national average assessment was 6.3 cents per hundredweight, which was

increased to 15 cents with the creation of the 15 cent program.  The 42 percent factor for the second scenario is derived from the ratio of 6.3

to 15. A co mpariso n of these  two scen arios prov ides a me asure of th e impac ts of the che ckoff pr ogram  on dairy  marke ts.  Table 1 p resents

the quarterly averages of price and quantity variables for the period, 1984.3-97.4.

It i s c lear f rom these results that the mandatory checkoff program had an impact on the dairy market for the period 1984.3-97.4.

The generic advertising effort under the 15 cent checkoff program resulted in a 1 percent in crease in flu id sales and  a 8.4 perc ent increa se in

retail fluid price compared to what would have occurred in the absence of this national program.  Note that since the own price elasticity of

fluid milk demand was estimated to be quite inelastic (-0.18), the modest increase in fluid sales due to advertising caused a sizable increase

in price.  The increase in fluid sales also caused the wholesale fluid price to increase by 7.3 percent, on average.

Generic  advertising under the dairy checkoff resulted in a 0.5 percent increase in the overall demand for milk used in all dairy

produ cts compared to what would have occurred in the absence of this national program.  It is intere sting that most of the increase in dairy

consumption from generic dairy advertising was due to increases in fluid milk demand.  While milk demand was 1 percent higher due to the

mandatory  checkoff, the demand for cheese averaged 0.3 percent higher in the checkoff scenario.  The modest increase in retail cheese

demand due the dairy checkoff caused retail and w holesale ch eese prices  to be 1.1  percent a nd 1.6 p ercent hig her, respe ctively, com pared to

what they would have been in the absence of the mandatory dairy checkoff program.

Cheese supply was slightly higher (0.10 pe rcent, on a verage)  due to  advertising under the checkoff program. The checkoff also had

an impact on purchases of cheese by the government.  The increase in cheese demand due to checkoff advertising was larger than the

increase in cheese supply resulting in a 11.5 percent decrease in cheese purchases by the government, on avera ge, over  this period .  While

this increase is significant in percen tage terms, it is relatively  small in actu al magn itude ave raging 3 0 million  pound s (milk-fat e quivalen t)

per quarter.  The 11.5 percent reduction in cheese purchases by the government resulted in an overall decrease in total CCC purchases of 1.8

percent.   Note that since dairy products are measured on a m ilk-fat equivalen t basis, and m ost of the d airy prod ucts purc hases ov er this

period by the government was butter, the large percentage reduction in cheese purchases caused by the generic advertising under the

checkoff pro gram did n ot translate into a large reduc tion in total governm ent dairy produ ct purchases.

The introduc tion of the m andator y check off also ha d an im pact on th e farm m arket ove r this period .  The Clas s III and all m ilk

prices increased by an average of 2.6 percent and 2.5 percent under the checkoff due to an increase of 0.5 percent in total milk demand.

Farm supply, in turn, increased by 0.4 percent.  Farmers were better off under the checkoff since producer surplus averaged 2.9 percent

higher with the program.6   One bottom -line measure o f the net benefits of the ch eckoff to farm ers is an avera ge bene fit-cost ratio (BCR),

which gives the ratio of benefits to costs of the national program.  Specifically, the BCR was calculated as the change in produ cer surplus,

due to the existen ce of the m andator y 15 cen t checko ff progra m, divid ed by th e costs of the  mand atory che ckoff pr ogram .  The cos t of the

program was measu red as the 15 cen ts per hundred weight assessment times total milk marketings.  In the year prior to the program, farmers
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7There was some generic butter and ice cream advertising expenditures over this period.  This is ignored in the analysis.
Consequently, when the term "total advertising budget" is used, it means the summation of fluid milk and cheese advertising
expenditures.

volunta rily contributed 6.3 cents per hundredweight.  Therefore, the difference in cost due to the national 15 cent checkoff was the

difference betwee n 0.001 5 times m ilk mark etings (in b illion pou nds) un der the ch eckoff sc enario m inus 0.00 063 times m ilk marke tings in

the no-che ckoff sce nario.  Th e results  showed that the average BCR for the national mandatory checkoff program was 4.00 over this period.

This means that each dollar invested in generic advertising returned $4.00 in profits to farmers, on average, over the period.

Because  there is some error associated with any statistical estimation, a 90 percent confidence interv al was calculated for th ese

impacts.   The 90 percent confidence interval provides lower and upper bounds where each of these random variables should be 90 percent

of the time.  The low er and upp er bounds fo r each mark et variable were estim ated by re-simu lating the two scena rios through setting the

fluid milk and cheese advertising coefficients in the retail demand equations to the lower and upper b ounds of a 90 percent confidence

interval.   The estimated lower and upper limits of the 90 percent confidence interval for all variables are presented in the last two columns

of table 1.  For example, consider the impact of the checkoff program on  fluid dem and.  As mentioned above, the average impact of the

mandatory 15 cent prog ram w as a 1 perc ent increa se in fluid m ilk dem and.  Th e 90 per cent con fidence in terval dem onstrates tha t one cou ld

be "confide nt" 90 pe rcent of the  time that the  impact o f mand atory pro gram o n fluid m ilk demand lies between 0.1 percent, on the low side,

and 1.9 percent, on the high side.  The lower and upper limits of the 90 percent confidence interval for the BCR to dairy farmers were 0.31

and 10.41, respectively.

To determine whether generic advertising had a larger impact o n dairy markets in more recent years, the simulation was repeated

for the most recent period,  1995.1-97.4.   The results are presented in table 2.  Over the past  three years,  the mandatory checkoff program

has had a sligh tly larger im pact on th e mark et comp ared with  the longe r period, 1 984.3-9 7.4, espec ially in terms of the farm m ilk mark et.

For example, the 1995-97 average Class III and all milk price  was 2.8 a nd 2.7 p ercent hig her, respe ctively, in the  checko ff scenario

compared to the no-checkoff scenario.  Recall that the average Class III and all milk price were 2.6 and 2.5 percent higher, respectively,

when averaged over the entire 13 year period.  Moreover, the BCR to dairy farm ers average d 4.68 o ver the pa st three yea rs comp ared with

4.00 over the p ast 13 years.

Marginal Impacts of the Mandatory Farmer Checkoff Program

The BCR figure calculated above was on  an average basis, i.e., average BCR due to the existence of the mandatory  checkoff  program.

Another way to e xamin e benefits a nd costs o f generic a dvertising  is to comp ute a ma rginal BC R.  The m arginal B CR is defin ed as the ra tio

of the change in producer surplus due to a one percent increase in generic advertising divided by the change in advertising cost s due to a

one percent increase in advertising.  A marginal BCR provides useful information on whether too much or too little is being invested in an

activity.  Specificall y, if a marginal BCR is above 1.0, then the change in benefits exceeds the change in costs associated with increasing

advertising.  This situation implies that the current allocation is under-invested.  Alternatively, a marginal BCR below 1.0 implies that the

current allocation o f adverti sing is over-funded since an small increase in advertising results in the incremental costs being larger than the

incremental be nefits.

For the entire period 1984.3-97.4, the marginal BCR of the mandatory checkoff program averaged 8.3.  This means that, on

average for this period, if farmers would have invested an additional dollar into generic advertising, producer surplus (profit) would have

increased by $8.3 0.  Since th is estimate is w ell above  1.0, this implies that the current lev el of gene ric advertisin g is too low  since it is

obviously  profitable for farmers to increase this investment.  The marginal BCR was also calculated for a more recent period, 1995-97.

Interestingly, the marginal BCR is still w ell above  1.0, but it  is slightly lower (5.30) than for the entire period.  This may mean that the dairy

farmer p rogram , while still und er-investin g in adv ertising, is m oving c loser to the o ptimal lev el.

Fluid Milk-Cheese Reallocation Simulations

The final set of simulations conducted with the model involve reallocating advertising between fluid milk and cheese advertising, while not

changing the total advertising budge t.7    The mod el was simulated fro m 1984 .3-1997.4 fo r nine re-allocation scen arios.  In the first

scenario, the advertising budget (sum of fluid m ilk and cheese advertising expenditures) was reallocated so that fluid milk advertising

received 90 percent and cheese advertising received 10 percent.  In the second scenario, fluid milk advertising received 80 percent and
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cheese advertising received 20 percent of the advertising budget.  These reallocations were  repeated  in the remaining scenarios in 10 percent

increm ents with the ninth and last scenario investing 10 percent of the advertising budget in fluid milk and 90 percent in cheese advertising.

As was the case  in the previous sim ulations, the recent fluid m ilk advertising by m ilk processors is netted ou t and ignored in  this analysis.

In examining the market impacts of these reallocations, we will focus on the impact on producer surplus since this is the dairy

farmer profitability variable in the analysis.  Figure 1 shows simulated average quarterly producer surplus (1984.3-97.4) for the nine

reallocation scenarios (note that in the horizontal a xis of this figu re, the perc entage re fers to the pe rcent of the  total budg et allocated  to fluid

milk  advertising  and the re mainin g percen tage is alloca ted to che ese adve rtising).   Of th e nine scenarios co nsidered , produc er surplus is

highest in the 80 percent fluid milk advertising 20 percent cheese advertising scenario.   However, the difference between the optimal 80

percent milk advertising scenario and  the two adjacent scenarios (90 percent fluid and 70 percent fluid) is not that large (only 0.2 percent

difference).  On the o ther hand , the percen tage differe nce betw een the o ptimal 80  percent flu id milk ad vertising sce nario and  the scenar io

involving only 10  percent flu id milk ad vertising is fair ly large, i.e., 4 p ercent.  Th erefore, sin ce the m andator y progr am w as initiated in

1984, the results ind icate that inv esting the m ajority of ad vertising in  fluid milk  advertising  is a good  strategy.  Th is is not surprising  since:

(1) farmers receive a price premium for milk going into Class I products, and (2) the estimated demand response to m ilk advertising is more

elastic than th e estimated  cheese d eman d respon se to chees e advertisin g. 

Conclusion

The purpose of this study was  to analyz e the imp acts of gen eric dairy a dvertising  on retail, wh olesale, and  farm da iry mark ets.  The resu lts

indicated that the 15 cent checkoff  had a  major impact on retail, wholesale, and farm markets for the dairy industry.  The main conclusion

of the study is that farmers are receiving a high return on their investm ent in generic dairy advertising.   Furthermore, the impacts over the

most  recent three years tend to be somewhat larger than over the entire life of the program.  This may reflect improvements in management

associated with gains in experience over the life of the program.  The impacts of advertising tend to be more profound in increasing price

than quantity, which is due to the inelastic nature of demand for milk and cheese.  These estimated impacts need to be compared with other

options produc ers have f or mark eting their p roduct (e.g., non-advertising pro motion , research, n ew pro duct dev elopm ent, etc.) in or der to

determine the optimality of the current investment of advertising.  Consequently, these results should be viewed as a first step in the

evaluation proc ess.

In addition, simulations were conducted on reallocating the advertising budget between fluid milk and cheese advertising.  The

results indicated th at the optim al level of ad vertising between products is about 80 perce nt for fluid milk and  20 percent for c heese

advertising .  Therefo re, a contin ued strateg y of puttin g most a dvertising  into milk w ould be  optima l.

There are two directions that could be useful for future research.  Obviously, inclusion of other marketing activities by the NDPRB

would  be useful because then the model could be used to determine the optimal allocation of dairy farmer checkoff funds across marketing

activities.  In addition , spatial disagg regation o f the mo del into sev eral region s of the Un ited States, p articularly for fluid milk, would be

valuable.  Although manufactured dairy products are well- represented as a national market, fluid milk markets tend to be regional in scope,

and fluid milk marketing orders cause different price surfaces for fluid milk.   Reg ional disaggrega tion of fluid milk m arkets would a lso

make the model a valuable tool in examining dairy policy questions on such issues as federal milk marketing order consolidation.
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Table 1.  Simulated quarterly values for market variables with and without advertising under the Mandatory
15 cent checkoff program, averaged over 1984.3-97.4.

Confidence interval

1984.3 -97.4 Average High Low

with without Percent bound bound

Variable Unit NDPRB NDPRB change (percen t) (percen t)

Fluid dem and/sup ply bil lbs mea 13.55 13.42 1.0 1.9 0.1

Cheese demand bil lbs me 12.80 12.76  0.3 0.5 0.1

Cheese  supply bil lbs me 13.06 13.05  0.1 0.3 0.0

Total demand bil lbs me 34.94 34.77 0.5 1.0 0.1

Retail fluid price 1982-84=100 123.35 113.02 8.4 15.4 0.8

Retail cheese price 1982-84=100 127.08 125.69 1.1  2.1 0.2

Wholesale fluid price 1982=100 115.66 107.24  7.3 13.5 0.7

Wholesale cheese price $/lb 1.46 1.44 1.6 3.4 0.2

Class III price $/cwt 12.18 11.87 2.6 5.4 0.2

All milk price $/cwt 13.11 12.79 2.5  5.1 0.2

CCC cheese purchases bil lbs me  0.25  0.28 -11.5 -16.8 -1.2

CCC purchases bil lbs me 1.63 1.66 -1.8 -1.6 -0.3

Milk sup ply bil lbs 37.32 37.18 0.4 0.8 0.0

Producer surplus bil $ 4.55 4.42 2.9 5.9 0.3

Benefit-c ost ratio $ 4.00 10.41 0.31

a The no tation "m e" stands fo r milk eq uivalent.



Table 2.  Simulated quarterly values for market variables with and without advertising under the Mandatory
15 cent checkoff program, averaged over 1995.1-97.4.

1995.1 -97.4 Average

with without Percent

Variable Unit NDPRB NDPRB change

Fluid dem and/sup ply bil lbs mea 13.86 13.71 1.0

Cheese demand bil lbs me 15.04 15.00 0.3

Cheese  supply bil lbs me 15.24 15.20  0.2

Total demand bil lbs me 38.30 38.12 0.5

Retail fluid price  1982-84=100 135.39 124.15 8.3

Retail cheese price 1982-84=100 152.79 151.02 1.2

Wholesale fluid price 1982=100 126.60 117.43 7.2

Wholesale cheese price $/lb 1.68 1.65 1.7

Class III price  $/cwt 13.33 12.96 2.8

All milk price $/cwt 14.23 13.85 2.7

CCC cheese purchases bil lbs me 0.16 0.17 -6.0

CCC purchases bil lbs me 0.38 0.39 -2.6

Milk sup ply bil lbs 39.41 39.24 0.4

Producer surplus bil $ 5.20 5.04 3.1

Benefit-c ost ratio $ 4.68

a The no tation "m e" stands fo r milk eq uivalent.



Appendix 
 
This appendix contains the estimated econometric model of the U.S. dairy industry.  Appendix 
table 1 provides the variable definitions and data sources.  This is followed by the 13 estimated 
equations.  There are also appendix figures which provide graphical representations of changes 
in some of the key variables over time. 



Appendix Table 1.  Variable definitions and sources.* 
 
________________________________________________________________________ 

RFD = per capita retail fluid milk demand (milkfat equivalent basis), from Dairy Situation and 

Outlook, 

RFPBEV = consumer retail price index for fresh milk and cream (1982-84 = 100), divided by 

consumer retail price index for nonalcoholic beverages, both indices from Consumer Price Index, 

INCBEV = per capita disposable personal income (in $1,000), from Employment and Earnings, 

divided by consumer retail price index for nonalcoholic beverages, 

T = time trend variable for the retail and wholesale-level equations, equal to 1 for 1975.1,...., 

DUMQ1 = intercept dummy variable for first quarter of year, 

DUMQ2 = intercept dummy variable for second quarter of year, 

DUMQ3 = intercept dummy variable for third quarter of year, 

BST = intercept dummy variable for bovine somatotropin, equal to 1 for 1994.1 through 1996.4; 

equal to 0 otherwise, 

GFAD = generic fluid milk advertising expenditures (in $1,000), deflated by the media price index, 

from Leading National Advertisers, 

MA(1) = moving average 1 error correction term, 

RCD = per capita retail cheese demand (milkfat equivalent basis), computed as commercial cheese 

production minus government cheese purchases by the Commodity Credit Corporation minus 

changes in commercial cheese inventories (from Cold Storage), 

RCPMEA = consumer retail price index for cheese (1982-84 = 100), divided by consumer retail 

price index for fat (1982-84 = 100), both indices from Consumer Price Index, 

INCMEA = per capita disposable personal income (in $1,000), from Employment and Earnings 

divided by consumer retail price index for meat, 

TSQ = time trend squared, 

GCAD = = generic cheese advertising expenditures (in $1,000), deflated by the media price index, 

from Leading National Advertisers, 

BCAD = branded cheese advertising expenditures (in $1,000), deflated by the media price index, 

from Leading National Advertisers, 

AR(1) = AR 1 error correction term, 

RFS = retail fluid milk supply (bil. lbs. of milkfat equivalent), RFS=RFD*POP (where POP = U.S. 

civilian population), 

RFPWFP = consumer retail price index for fresh milk and cream, divided by wholesale fluid milk 

price index (1982 = 100) from  Producer Price Index, 



PFEWFP = producer price index for fuel and energy (1967 = 100), from Producer Price Index, 

divided by wholesale fluid milk price index, 

AR(3) = AR 3 error correction term, 

RCS = retail cheese supply (bil. lbs. of milkfat equivalent), RCS=RCD*POP, 

RCPWCP = consumer retail price index for cheese, divided by wholesale cheese price ($/lb.) from 

Dairy Situation and Outlook, 

PFEWCP = producer price index for fuel and energy (1967 = 100), from Producer Price Index, 

divided by wholesale cheese price, 

WFS = wholesale fluid milk supply (bil. lbs. of milkfat equivalent), WFS = RFS = RFD*POP, 

WFPP1 = wholesale fluid milk price index, divided by Class I price for raw milk ($/cwt.), from 

Federal Milk Order Market Statistics, 

PFEP1 = producer price index for fuel and energy, divided by Class I price for raw milk, 

WCS = wholesale cheese production (bil. lbs. of milkfat equivalent), from Dairy Products Annual 

Summary, 

WCPP3 = wholesale cheese price, divided by Class III price for raw milk ($/cwt.) from Federal Milk 

Order Market Statistics, 

AR(2) = AR 2 error correction term, 

FMS = U.S. milk production (bil. lbs.), from Dairy Situation and Outlook, 

AMPPFEED = U.S. average all milk price ($/cwt.), divided by the U.S. average dairy ration cost 

($/cwt.), both from Dairy Situation and Outlook, 

PCOWPFEED = U.S. average slaughter cow price ($/cwt.) from Dairy Situation and Outlook, 

divided by U.S. average dairy ration cost. 

MDP =  intercept dummy variable for the Milk Diversion Program equal to 1 for 1984.1 through 

1985.2; equal to 0 otherwise, 

DTP = intercept dummy variable for the Dairy Termination Program equal to 1 for 1986.2 

through 1987.3; equal to 0 otherwise, 

_________________________________________________________________________ 
*An “L” in front of a variable means the variable has been transformed into natural logarithm. 
 
 



LS II Dependent Variable is LRFD
Date: 04121198 Time: 10:18
Sample: 1976:2 1997:4
Included observations: 87 after adjusting endpoints
Convergence achieved after 6 iterations

Variable Coefficient Std. Error T -Statistic Prob.

C -2.522123 0.168795 -14.94195 0.0000
LRFPBEV -0.174951 0.053800 -3.251863 0.0017
LINCBEV 0.162679 0.045591 3.568205 0.0006

L T -0.078835 0.012836 -6.141747 0.0000
DUMQ1 0.051512 0.003699 13.92702 0.0000
DUMQ2 0.040640 0.004904 8.286807 0.0000
DUMQ3 -0.006953 0.003821 -1.819396 0.0728

BST -0.056736 0.009171 -6.186261 0.0000
PDL01 0.005680 0.002632 2.158248 0.0341
PDL02 0.001753 0.001379 1.270899 0.2077
PDL03 -0.000523 0.000821 -0.636148 0.5266
MA(1) 0.508278 0.102606 4.953700 0.0000

R-squared 0.907449 Mean dependent var -2.908218
Adjusted R-squared 0.893875 S.D. dependent var 0.043105
S.E. of regression 0.014042 Akaike info criterion -8.403936
Sum squared resid 0.014789 Schwartz criterion -8.063811
Log likelihood 254.1236 F-statistic 66.85159
Durbin-Watson stat 1.623567 Prob(F-statistic) 0.000000

Inverted MA Roots -.51

Lag Distribution of LGFAD i Coefficient Std. Error T -Statistic

0 8.3E-05 0.00410 0.02033
1 0.00340 0.00220 1.54929
2 0.00568 0.00263 2.15825
3 0.00691 0.00261 2.64267
4 0.00710 0.00213 3.33715
5 0.00624 0.00402 1.55277

Sum of Lags 0.02941 0.00754 3.90267



LS II Dependent Variable is LRCD
Date: 04121198 Time: 14:26
Sample: 1976: 1 1997:4
Included observations: 88 after adjusting endpoints
Convergence achieved after 5 iterations

Variable Coefficient Std. Error T -Statistic Prob.

C -3.014558 0.292055 -10.32188 0.0000
LRCPMEA -0.570932 0.145131 -3.933919 0.0002
LlNCMEA 0.317914 0.100231 3.171802 0.0022

TSQ 6.07E-05 6.33E-06 9.585083 0.0000
DUMQ1 0.055111 0.008847 6.229199 0.0000
DUMQ2 -0.036248 0.009703 -3.735770 0.0004
DUMQ3 -0.003849 0.009542 -0.403410 0.6878

BST -0.072178 0.021023 -3.433347 0.0010
PDL01 0.002600 0.004668 0.556914 0.5793
PDL02 0.004868 0.003707 1.313183 0.1932
PDL03 0.001473 0.005515 0.267196 0.7901
PDL04 0.012108 0.010776 1.123633 0.2649
PDL05 -0.004358 0.007741 -0.563015 0.5751
PDL06 -0.000140 0.012526 -0.011193 0.9911
AR(1) 0.334968 0.106779 3.137024 0.0025

R-squared 0.982665 Mean dependent var -3.118185
Adjusted R-squared 0.979341 S.D. dependent var 0.200206
S.E. of regression 0.028776 Akaike info criterion -6.942377
Sum squared resid 0.060449 Schwartz criterion -6.520104
Log likelihood 195.5980 F-statistic 295.5843
Durbin-Watson stat 2.018437 Prob(F-statistic) 0.000000

Inverted AR Roots .33

Lag Distribution of LGCAD ~ Coefficient Std. Error T -Statistic
.

: I 0 -0.00079 -0.00476 -0.16693

I 1 0.00260 0.00467 0.55691

12 0.00894 0.00459 1.94715

Sum of Lags 0.01075 0.00730 1.47103

Lag Distribution of LBCAD i Coefficient Std. Error T -Statistic

~ I0 0.01633 0.01068 1.52901
1 0.01211 0.01078 1.12363
2 0.00761 0.01068 0.71257

Sum of Lags 0.03604 0.01895 1.90183



LS II Dependent Variable is LRFS
Date: 05111198 Time: 08:52
Sample: 1976:1 1997:4
Included observations: 88 after adjusting endpoints
Convergence achieved after 5 iterations

Variable Coefficient Std. Error T -Statistic Prob.

C 0.715475 0.208147 3.437356 0.0009
LRFPWFP 0.121029 0.087027 1.390714 0.1682
LPFEWFP -0.024831 0.017605 -1.410430 0.1623
LRFS(-1) 0.699410 0.089588 7.806959 0.0000

LT 0.014068 0.005926 2.374025 0.0200
DUMQ1 0.046949 0.003138 14.95997 0.0000
DUMQ2 -0.003399 0.006317 -0.538101 0.5920
DUMQ3. -0.040034 0.005118 -7.822543 0.0000
AR(3) 0.312007 0.109063 2.860787 0.0054

R-squared 0.949745 Mean dependent var 2.583224
Adjusted R-squared 0.944655 S.D. dependent var 0.049468
S.E. of regression 0.011637 Akaike info criterion -8.810397
Sum squared resid 0.010699 Schwartz criterion -8.557033
Log likelihood 271.7909 F-statistic 186.6211
Durbin-Watson stat 2.244476 Prob(F-statistic) 0.000000

Inverted AR Roots .68 -.34+.59i -.34 -.59i



LS II Dependent Variable is LRCS
Date: 05111198 Time: 08:53
Sample: 1976: 1 1997:4
Included observations: 88
Convergence achieved after 4 iterations

Variable Coefficient Std. Error T -Statistic Prob.

C -0.035881 0.157811 -0.227363 0.8207
LRCPWCP 0.165714 0.057680 2.872984 0.0052
LPFEWCP -0.085511 0.034668 -2.466565 0.0158
LRCS(-1) 0.777144 0.072738 10.68416 0.0000

L T 0.053082 0.021737 2.442027 0.0168
DUMQ1 0.051005 0.011575 4.406331 0.0000
DUMQ2 -0.082037 0.008577 -9.564356 0.0000
DUMQ3 .0.027701 0.012313 2.249811 0.0272
AR(1) -0.400844 0.114559 -3.499012 0.0008

R-squared 0.989227 Mean dependent var 2.372075
Adjusted R-squared 0.988136 S.D. dependent var 0.260577
S.E. of regression 0.028383 Akaike info criterion -7.027276
Sum squared resid 0.063642 Schwartz criterion -6.773912
Log likelihood 193.3336 F-statistic 906.7356
Durbin-Watson stat 2.012141 Prob(F-statistic) 0.000000

Inverted AR Roots -.40
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