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INTRODUCTION

Since the passage of the Dairy Promotion order in May of 1972, New York
gtate dairy farmers have been contributing some 4 million dollars annually
(about $267 per producer) for the purpose of promoting the consumption of
dairy products. To monitor the effectiveness of this expenditure and to pro-
vide pertinent information to Advisory Board members responsible for managing
these funds, the Department of Agricultural Economics at Cornell has conducted
a number of studies since 1972. The purpose of this paper is to combine and
classify the knowledge gained from these studies into a single unified resource.
Hopefully, as a byproduct of this effort, gaps OF weaknesses in our knowledge
will become apparent and this, in turn, will provide direction for future
research.

1t should be noted at the outset that the research cited in this review
does not represent the entire Order 2 funded research effort at Cornell, but
only those studies conducted by the Agricultural Economics Department (here~-
after referred to simply as "pepartment'). For instance, dairy supported
research conducted by the Food Science Department is not included in this
review. As such, this review represents only & partial cataloging of the
knowledge gained at Cornell from research conducted under the auspices of
New York State dairy farmers.

The paper discusses Department research from four main vantage points
according to what we have learned about: (1) beverage consumption levels in
New York State, (2) the factors affecting milk consumption, (3) the economlc
cffectiveness of gemeric nilk advertising, and (4) the relationship between

autrition education and milk consumption. For the sake of comparing present
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and future findings, Departmental research results are supplemented

by relevant information from other studies,
Beverage Consumption Levels

The popularity of milk as a beverage has heen steadily decreasing in
the United States. Tn 1954 average annual per capita sales of milk
beveragesl/ was 285 pounds (USDA 1980). By 1978 this figure had declined
to 250 poundSM—representing a 12 percent drop in milk consumption nationally.
The problem of decreasing consumer preferences for milk is particulariy
acute in New York State: annual per capita sales have declined 29 percent—-
from 328 pounds in 1950 to 233 rounds in 19782/. In the 1972-78 period alone
{a period representing intensified milk promotion efforts) per capita milk
sales in New York State declined nine percent (USDA 19795,

These trends pose a serious threat to the viability of the Dairy Industry
nationally and in particular to the economic survival of New York Stare dairy
farmers. Therefore the need to monitor, explain and predict beverage con-
sumption behavior is becoming more urgent.

Apparently, one reason why consumers are drinking less milk is that they
are drinking more soft drinks: average daily per capita consumption of soft
drinks by Americans in 1976 was 10.8 ounces--up 209 percent from the 1950

tevel (Table 1}). TIn 1950 the average American consumed nearly three times

lMilk beverages are defined to include: plain whole milk, lowfat milk,
skim milk, flavored milks and drinks, and buttermilk,

2These figures were made available from correspondence with Lyle Newcomb,
Milk Marketing Specialist with the NYS Department of Agriculture and Markets.
The 1950 figure is computed on a milk-equivalent basis whereas the 1978
figure represents product pounds, hence the figures are not strictly com-
parable. However, the error should be small since whole milk sales in 1950
accounted for 92 percent of fluid sales in that year.
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Table 1 Average Daily Per Capita Consumption of Major Beverages in the
United States, 1950 and 1976.

Beverage 1950 1976 Percent Change
(oz.) “(oz.)

Coffee and Tea | 15.0 13.8 -8.0

goft Drinks 3.5 10.81/ 208.6

Beer and Wine N.A. 10.6~ N.A.

Milk 1 8.4 -17.6

N.A., — not available

l/A 1976 figure expressed in terms of the drinking population of l4~year
olds and older

SOURCE: Brewster, Letitia and Michael ¥, Jacobson. The Changing American
Diet. Washington, D.C.: Center for Science in the Public Interest,
1978.

as much milk as soft drinks. By 1976 soft drink consumption outpaced milk
consumption by 29 percent.

Department surveys conducted in the spring and fall of 1973 (see
Appendix Table A.2 for details regarding the data) revealed a pattern of
beverage consumption in major New York State markets similar to the national
pattern: coffee and tea is the most heavily consumed beverage (about 14
ounces daily) with soft drinks second at 10.l1 ounces daily. WMilk con-
sumption, 7.8 ounces daily, accounted for less than 16 percent of total
tiquid intake and was 23 percent lower than soft drink consumptionéj.

The 1973 survey data also revealed that milk consumption in New York

city (6.4 ounces daily) was 38 percent less than in the upstate markets of

3 . ' . :
Note that these figures are not comparable to the national figures

because they correspond to the 12-64 age group only.
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Albany and Syracuse (Table 2). This finding confirmed information con-—
tained in market sales data for that year which indicated that per capita
daily milk sales in New York City is some 33 percent lower than in the

upstate markets.

Table 2 Per Capita Beverage Consumption in Three New York State Markets
by Individuals, Age 12 to 64, 1973.

Consumption

Beverage Ounces Per Day Percent of Total
Coffee and Tea 14,1 28.2
Soft Drinks 10.1 20.2
- Water 8.0 16.0
Milk 7.8 i5.6
Beer and Wine 4.8 9.6
Fruit Drinks 4.1 8.2
Liquor 1.1 2.2
TOTAL 20.0 100.0

SOURCE: Forker, 0. D., and D. A, Eiler. Testimony Presented at Public
Hearing on New York State Dairy Promotion Order in Albany, New
York on October 23, 1974, bPepartment of Agricultural Economics,
A.E. Staff Paper No. 75-8, Cornell University, May 1975. 19 PP.

Thus the data show an increasing preference for soft drinks, at the
apparent expense of coffee, tea and milk consumption. Per capita milk
sales in New York State have been declining at almost three times the
national rate and this decline has continued despite intensified milk
promotion efforts. Upstate consumers drink more milk than New York City
residents. 1In 1973, 12 to 6h4-year olds ia the Albany-Syracuse-New York
City markets drank about as much milk as water.

While total per capité fluid milk sales have been declining, within

the category of "fluid milk", frequently overlooked (or ignored) important
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changes in the structure of the demand for milk have taken place. The

per capita consumption of whole milk in the United States has declined

43 percent since 1054 while per capita consumption of jowfat and skim

milk has increased by 1,062 percent during the period 1954-78 (USDA 1980).
Whereas lowfat and skim milk accounted for just 2 percent of fluid milk
gsales in 1954, its share had increased to 31 percent by 1978. Data for

New York State indicate a gimilar trend.éj These trends, if they continue,
have important implications for the future pricing and promotional policies

of milk.
Factors Affecting Milk Consumption

Since 1972 the Department has conducted six separate beverage Cconsump-
tion surveys in New York State (see Appendix Table A.? for more information
regarding these surveys). One survey, taken in November, 1972, provided
information on adult attitudes towards gselected beverages. Another, taken
in September-October, 1974, focused on teenage beverage consumption habits
and the influence of peers, parents and advertising awareness on these
habits. Two surveys, conducted in the spring and fall of 1973, yielded
hase-line data on beverage consumption levels of individuals, age 12 to

‘64, 1living in the Albany, New York City, and Syracuse marketing areas.é

4

See for instance milk consumption statistics published in various
igsues of New York Dairy Statistics (35).

5Unfortunately corresponding surveys taken in 1974 yielded unusable
data.
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This chapter discusses how these data have served to expand our knowledge
regarding the following factors affecting milk consumption: age, sex, race,
location, household gize, income, prices, attitudes, social influences, and
advertising awareness. Where Departmental survey information is weak,
supplemental information from outside surveys will be used. This review
should provide some hints regarding the relative importance of these factors
In explaining the demand for milk. This, in turn, can be used to (1) help
explain the observed per capita secular “decline in milk consumption, (2)
provide a basis for predicting future milk consumption trends, (3) suggest
ways to‘enhance milk consumption by focusing attention on the key variables
responsible for éhanges in milk consumption, and (4) provide direction for
future research efforts.

Age. Since the average age of the American population ig rising, the
effect of growing older on milk consumption has important implications for
the long-run demand ﬁrospects for milk.

An age breakdown of the 1973 Department Survey data reveals that milk
consumption in New York drops sharply with age: from 17.2 ounces daily for
adolescents to 7.8 ounces daily for young adults to 4.7 ounces daily for

middle age and older individuals (Table 3).
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Table 3 Fer Capita Daily Beverage Consumption by Age. Groups, New York
State, 1973.

Age Group
8 to 34 35 to 64

12 to 17 1
Qunces Qunces ounces

Beverage Per Da Percent Per Da Percent Per Da Percent
Coffee and Tea 2.8 5.5 13.3 24.8 18.6 39.7
goft Drinks 15.4 30.4 12.5 23.2 6.3 13.5
Water 9.0 17.8 7.7 14.3 7.9 16.9
Milk 17.2 34.0 7.8 14.5 4,7 10.0
Beer and Wine .5 1.0 7.0 13.0 4.4 9.4
Fruit Drinks 5.5 10.9 4.3 8.0 3.5 7.5
Liquor .2 g 1.2 2.2 1.4 3.0

TOTAL 50.6 100.0 53.8 100.0 46 .8 100.0

gOURCE: Forker, 0. D. Results from an Advertising Program in New York.

Department of Agricultural Economics, AE~4406 , University of I1linois.
July 1976. .

Reverages directly competitive with milk appeat o change with age, also.
Coffee and tea, which is only 5.5 percent of liquid intake for 12 to 17 year
clds, accounts for mnearly &40 percent of total beverage consumption by 35 to
64~year olds. On the other hand, soft drink consumpticn has nearly the
reverse pattern: fa21ling from 30.4 to 13,5 percent market share as age
increases from the 12 to l7-yeat old group to the 35 to 64 age category.

The apparent inverse relationship between age and milk consumption
suggested by the tabular analysis received statistical verification in the
Thompson and Filer study (1973) . Compared with the effect of income, Se€X,
race, consumption of alternative beverages and milk advertising awareness,
they found the natural log of age to© be the most gtatistically significant
variable in estimating the probability of milk consumption in each of the
three markets apalyzed. Age was not found toO be a statistically gignificant
variable in explaining milk consumption among teenagers, however (Cook,

giler, and Forker 1973).




Unfortunately, statistical analysis conducted by the Department yields
no information on how the quantity of milk changes with age, holding other

relevant factors constant, Quantifying this relationship ig hecessary to

milk demand,
Sex. The 1973 Department Surveys show thar males drink more milk than

femalesg, Looking at New York City whire respondents only, males in the 18

Table 4 Per Capita Daily Milk Consumption by Whites in Three New York

State Markets, by Age and Sex, 1973. :
New York Cit Alban Syracuse
——2 Uk Lity —__f-hany —_oyracuse
Age Male Female Male Female Male Female
T T T T e == = = - wounces Per day = - w m wmom oo L

1z - 17 16.8 11.7 23.6 i6.3 25.6 19.7
18 - 34 7.9 4.7 12,2 8.3 12,0 8.4
35 - 64 4.3 3.4 7.2 4.7 7.8 4.8

SOURCE: Cook, (. B., D. A, Eiler and O. D. Forker, Beverage Consumption and
Advertising Awareness in Selected New York State Markets 1973. De-
partment of Agricultura] Economics, A.F. Res. 74-10, Cornell Univer-
sity, September 1974,



Multivariate regression analysis found sex to be the most statistically
gignificant variable in explaining teenage milk consumption (Cook, Eiler,
Forker 1975). The analysis showed that sex difference in New York City is

much greater than suggested by the data in Table 43 holding other factors

such as age, family social position, soft drink.and milk advertising awareness,
race; day of week, location of residence, pumber of siblings, peet and parent
influence constant, daily milk consumption by teenage males was 9.3 ounces
higher than teenage fémales. The correspoﬁding figure for Albany was 8.5
ounces-—-very close to the sex difference of 8.3 ounces given in Table G-
suggesting that in Albany factors other than sex difference either do not
affect teenage milk consumption or are self—canceling;é

Sex differences in milk consumption among teenagers is not justifiable
on nutrition grounds; males in the 12-17 age category consumed about 90
percent of the RDA of calcium in 1965; females about 69 percent (National
Academy of Sciences 1968). Here again the nutrition angle of dairy product
promotion may need greater emphasis.

Race. The Health and Nutrition Examination Survey (HANES) revealed that
some 73 percent of black females and 35 percent of black males between the
ages of 18 and 44 in the United States received less than the RDA of caleium
in 1971 (HEW 1974). Corresponding figures for the white population is 56
percent and 17 percent respectively. It is not surprising, therefore, that
the 1973 Department surveys showed blacks in general consuming less milk than
whites. The differences ate particularly sﬁarp among NYC black teenagers,
where males consumed 21 percent less and females 26 percent less milk than
their white counterparts (Table 5).

e

Regression reaults for the Syracuse market were not given.
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Table 5 Mean Per Capita Milk Consumption by Race, Sex,

and Age Group —- New York City, 1973.‘
Males Females
Black Wh

12 - 17 13.2 16.8 8.6 11.7
18 - 34 6.9 7.9 4.5 4.7
35 - 65 5.3 4.3 2.7 3.4

—m"-—‘—"_w_—____m____%_‘_‘a**_"_h~H_‘_‘h_k_‘__ﬁ_‘_‘*_w__ﬁ_ﬁwm_4“_ﬁ_
SOURCE : Cook, ¢, -» D. A, Filer angd 0. D. Forker. Beverage Consumption and
Advertising Awareness in Selected New York State Markets 19773, De-
Partment of Agricultural Economics, A.FE. Res. 74-10, Cornell Univer-
sity, September 1974,

Table 6 Percent of Respondents Consuming Mi1k by Race,

Sex, and Age —- New York City, 1973.
Malesg Females i
Age Black White Black White
——————— Percent - - - _ _ _ _

12 - 17 67.6 83.6 66.6 72,2
18 - 34 42,5 47.7 30.7 37.2
35 - 65 37.9 30.7 25.3 30.2

\——ﬁ‘_ﬁ__“__ﬁ____ﬂ

SOURCE: Cook, (. B., D. A. Eiler and 0. D. Forker. Beverape Consumption and
Advertising Awareness in Selected New York State Markets 1973, De-
Partment of Agricultural Economiecs, A.T. Res, 74-10, Corneli Univer-
sity, September 1974,

More detailed analyses with thig and other New York State data revealed
that race differences were generally not statistically significant where other

factors such zs income were controlled (Cook, Eiler, Forker 1975). This finding
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is at variance with other studies which show race exerting a strong influence
on milk consumption. For instance, Boehm and Babb (1975), using national panel
data, found black households consuming 23.5 gallons of fluid milk less than

white households during May 1972~Janvary 1974 even after controlling for

factors such as income, occupation, family composition, region, education and
city size. Furthermore, the race variable had a t-value of 9.75.

Thus there is evidence that significant race differences do exist in the

consumption of milk. Coupling this fact with the race differences in calcium
intake provides information that could he valuable to marketing agenciles
interested in the promotion of milk.

Location. As indicated earlier, one of the more interesting findings of
the Department surveys is the low level of milk consumption imn the New York
City market relative to the upstate markets of Albany and Syracuse. The 1973
Surveys indicated that the average daily milk consumption by individuals age
12 to 64 in New York City was 6.4 ounces—-—40 percent less than the correspond-
ing figure of 10.7 ounces in Syracuse and 35 percent less than the 9.8 ounces
consumed daily in Albany (Forker 1976). Market sales data, which are some~
what higher than individual consumption figures, show that in the five-yeary
period since the expanded milk promotion efforts began in 1972, per capita

sales of milk have deciined by 2.3 percent in New York City, despite the

fact that some 5 million dollars in direct medla advertising have been poured

into this market (table 7).
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Table 7 Adjusted Per Capita Daily Milk Sales: Selected New York State
Markets, 1971-1977.

Market

Year New York City Albany Syracuse

mmmmmmmm ounces per day = = = = = = = =
1971 8.54 11.12 13.66
1972 - 8.72 12.96 13.66
1973 8.80 . 12,446 13.84
19742/ N.A. N.A. N.A.
1975 8.82 9.40 16.27
1976 8.52 9.24 15,92
19772/ 8.48 9.40 16.06

lJMilk strike year.

E/Based on first six months of the year only,

SOURCE: Thompsen, S.R., D.A, Eiler and 0.D, Forker. "An Econometric
Analysis of Sales Response to Gemerie Fluid Milk Advertising
in New York State," Search 6(3): (1976) 1-24,, and
Thompson, S.R. An Analysis of the Effectiveness of Generic

Fluid Milk Advertising Investment in New York State. Dept.
Agr. Econ. A.E. Res. 78-17, Cornell University, September, 1978,

Of course it is possible that the decline would have been more rapid without

the advertising effort, but the 16,53 percent increase in per capita milk con-
. sumption in Syracuse, where the advertising investment is considerably less,

weakens the credibility of this argument, Whether actual censumption changes
have occurred as suggested by the market data needs to be confirmed with

independent survey data,
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Income. Department research indicates that income and social position
have little or no effect on milk consumption. Estimated income elasticities
for the major milk nparkets in New York ave quite small and in most cases ot

gtatistically significantly different from zero (Table 8).

Table 8 Tncome Elasticity Estimates for Milk in Selected
New York State Markets Based in Time Series Market Data

Market (SMSA)

Data Period New York City Albany §yracuse Rochester
1/
1/71 - 3/74= .15 2.87 .13 N.A.
(.44) (7.87) (.74)
175 - 67772 A4 47 .52 N.A.
{(.61) (.47) (.47)
175 - 12/78% N.A. N.A. N.A. .34
(1.98)

-

NOTE: Figure in parenthesis is the t-statistic.
N.A. - Not available.

1/ SOURCE: Thompson, $. R., D- A. Eiler and 0. D. Forker. 'An Fconometric
Analysis of Sales Response to Generic Fluid Milk Advertising in
New York State". SEARCH, 6(3): (1976) 1-24.

2/ SOURCE: Thompson, S. R. An Analysis of the Effectiveness of Generic
Filuid Milk Advertising Tnvestment in New York State. Department
of Agricultural Fconomics, A. E. Res. 78-17, Cornell University,

September 1978.

3/ gOURCE: Thompson, g. R. The Response of Milk Sales to Ceneric Advertising
and Producer Returns in the Rochester, New York Market. Depart-
ment of Agricultural Economics, A. E. graff Paper No. 79-26,

June 1979.
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However, these estimates may be misleading due to multicollinearity problems
usually associated with using time series market data, Uﬁfortunately, compay-
able estimates using survey data are not available,

Income elasticity estimates based on nationwide panel data vield some
-interesting results: whereas the demand for milk beverages as a group is
highly unresponsive to income changes (nc.y = .05), there is considerable

7
variation in response for the different milk beverages (Table Q)w/.

Table 9 Estimated Income Elasticities /
for Selected Milk Beverages, Us.>

Beverage Income Elasticity
Total Fluid Milk L0529 %
Regular Whole Milk -.0667%*

27 Butterfat .1594%
1% Butterfat 0845

Skim Milk -3176%
Buttermilk -.1729%

1/ Estimates based on panel data: May 1972~-January 1974.

* Estimated income elasticity statistically different from zero at the
10 percent probability level,

SOURCE: Boehm, William T, and Emerson M. Babb. Household Consumption of
Beverage Milk Products. Exper. Stat. Bull No. 75, Purdue University,
West Lafayette, Indiana, March 1975,

7Estimates Presented in this table probably understate the magnitude of
the actual income response because the entry/exit pPhenomenon ig ignored in
the analysis (seec Thrasen, Hammond and Buxton 1977). Therefore the estimateg
may be viewed as setting a lower bound on the true values,
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For instance, a 10 percent increase in income reduces whole milk consumption
by .6 percent and increases skim milk consumption by 3.2 percent, ceteris
paribus. The negative income elasticities for whole milk and buttermilk
suggest that consumers yiew these beverages as "inferior" goods. Indeed,
since 1954, per capita cﬁnsumption of whole milk in the US has declined 41
percent and buttermilk 44 percent (USDA 1980} . During this same period the
consumption of jowfat and skim milk has increased 28,935 percent and 82 per—
cent, respectively (usba 1980). Note that 1% milk was the only milk beverage
where income was not & gtatistically gignificant deteyminant of consumption.
An estimated income elasticity for total fluild milk of .05 means that
secular per capita income increasges cannot be expected to expand the demand

for milk by very much.

prices: Accurate knowledge of the sensitivity of consumer demand to milk
price changes is extremely important to policy makers interested in achieving
the twin goals of increased milk consumption and increased dairy farm income
via price policy.' 1f the demand for milk ig known to be highly price in-
elastic, then producer revenues can be increased by increasing milk prices
without worrying about a fall-off in consumer demand, other things being
equal. During the 1972-1977 period nominal whole milk prices increaséd by
nearly 36 percent in the New York metropolitan area and per capita sales of
milk in the New vork City market decreased 3.4 percent. This suggests that
milk demand is relatively price inelastic. However, when the 1972 and 1977
milk prices are deflated by the Comsumer price Index, omne observes that in
real terms, milk prices actually decreased 3.1 percent during this pericd.

What role then do prices play in the consumer demand for milk?

Department research conducted so far provides only a partial answer to

this important gquestion. pvidence from the time series data for selected
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New York State markets reveals that the milk owin~price response is generally
not statistically significant except In the Rochester market where the

estimated own-price elasticity is —.36. (Table 10).9/

Table 10 Direct and Cross-Price Elasticities of Fluid Milk in Selected New York
State Markets Estimated from Time Series Data

Market (SMSA)

New York City Albany Syracuse Rochester
Data Own Crossi/ Own Crossﬂ/ Own Crossﬁ/ Own Crossﬁ/
Period Price Price Price Price Price Price Price Price
1/71-3/76%/ -.20 N.A. -.002 N.A. .04 N.A. N.A. N.A.
(7.45) (.02) (.99)
1/75-6/772/ -.33 .27 .07 .09 -.02 .10 N.A. N.A.
(1.13) 3.87 {.36) (1.19) (.09) {(2.33)
1/75-12/783/  §.aA. N.A. N.A. N.A.  N.A. N.A. ~.36 .20/

(2.47) (N.A.)

Figures in parenthesis are E-statistics.

é-/SOURCE: Thompson, S. R., D. A. Eiler and 0. D, Forker. "An Econometric Analysis of
Sales Response to Gemeric Fluid Milk Advertising in New York State.” SEARCH,
6(3): (1976) 1-24.

-g/SOURCE: Thompson, S. R. An Analysis of the Effectiveness of Generic Fluid Milk
Advertising Investment in New York State. Department of Agricultural
Economies, A, E. Res, 78-17, Cornell University, September 1978.

é-/SOURCE: Thompson, S. R, The Response of Milk Sales to Generic Advertising and

Producer Returns in the Rochester, New York Market. Department of Agriecultural
Economics, A. E. Staff Paper No. 79-26, June 1979,

-~ The cross-~price elasticity estimate is for cola drinks.

= In the analysis this value was imposed on the data rather than estimated
to improve the precision of the own-price elasticity estimate.

9The estimated own-price élasticity is highly statistically significant in
New York City market when the 1/71~3/74 data is used but this may be due to
the omission of cola prices as a relevant explanatory variable. In addition,
these estimates are not efficient since the data was not adjusted to remove the
effects of serial correlation,
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What little evidence there is on gubstitutes suggests that significant
cross-price ralationships may existi for instance, 2 ten-percent increase
in cola prices is eatimated to increase daily per capita milk sales by 2.7
percent in the New vork City market, ceteris pavibus. This is & very signi-
ficant finding and more effort needs to be directed toward discovering the
effects that changes in the prices of other beverages will have on the demand
for milk. DPuring the June 1976 to June 1977 peried, coffee prices doubled
(from 52.07 per pound to $4.14) in the New York City area (BLS 1976-77).
What impact did thie phenomenon have on milk consumption? Furthur, Thompson
and Eiler (1973) found that the consumption of fyuit drinks or julces increased
the probability of milk consumption. Are these beverages really complemen-—
tary to milk?

On the national level, estimates based upon panel data reveal that con-
gumers are quite gensitive to milk price changes in the "long run." Boehm
and Babb put the long-run own~price elasticity of regular whole milk at =1.70

compared to their estimate of -.38 for the short-run response. (Table 11),&gj

10These eatimates are probably downward biased in absolute value since
prices of competing beverages were not included in the model.
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Table 11 Short- and Long~Run Price Elasticities for Selected Beverage Milk
Products Estimated from Panel Data, US, 1972-1974,

Short~Run Long-Run

Beverage Elasticity Elasticity
Total Fluid Milk -.14 ~-1.63%*
Regular Whole Milk -.38% ~1.70%
2% Butterfat -.55% -1.33%
1% Butterfat ~1.18% -.83=%
Skim Milk -.12 -1.82%
Buttermilk -1.78% -1.52%

*statistically significant (p 4 .10)

SOURCE:  Boehm, William T. and fmerson M. Babb. Household Consumption of
Beverage Milk Products. Exper. Stat. Bull No. 75, Purdue University,
West Lafayette, Indiana, March 1975.

In addition, they discovered elasticities varying according to type of milk.

For instance, the demand for both 2% and 1% milk was less elastic than whole
milk in the long run, whereas the opposite was true for the short run.

One implication of the widely differing magnitude between the short-run
and long-run responses is that significant lags occur in consumer adjustment
to changes in milk prices. This means that using a single milk price variable,
either contemporaneous or lagged one period, may be an inadequate treatment of
the milk price effect on milk sales. Thig possibility warrants further
investigation,

A more serious implication of the highly elastic estimated long-run milk
price response is that, over time, a ten-percent increase in milk Prices will
result in a greater than ten~-percent decline in milk consumption, ceteris
paribus. This places greater pressure to be effective on the ceteris paribus

factors that positively influence the demand for milk, such as advertising.,
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Cross-price elasticities for products within the fluid beverage milk
group provide some insight on how the composition of milk demand may change
in response to changes on the relative prices of these products. For in-

stance, Boehm and Babb estimate that a 10"perceﬁt increase in the price of

whole milk leads to an immediate (short-run) 8.5 percent increase in the
consumptiop of 2% milk, ceteris paribus (Table 12). 1t appears that

consumers are more willing to switch from whole milk to 2% than vice-versa:

A 10-percent increase in the price of 2% milk increases whole milk consumption

by an estimated two percent in the short xum, ceteris paribus.

Table 12 Cross-Price Flasticities of Selected Beverage Milk Products
Estimated from Panel Data, US, 1972-1974.

One Percent Change in Price of:

Regular 2% 1% Skim
Quantity Demanded cof: Whole !iilk Milk Milk Milk
Regular Whole Milk ~.38% . 20% .29% -
2% Milk .B5% -.55% .05% -
1% Milk ~1.16% 3.06 -1.18% -
Skim Milk -.28 -.04 — -.12

kstatistically significantly different from zera (p- & .10)

SOURCE: Boehm, William T. and Emerson M. Babb. Household Consumption of
Beverage Milk Products. Exper. Stat. Bull Nc. 75, Purdue University,
West Lafavette, Indiana, March 1975.

The apparent ease with which consumers will switch from whole to 27% milk
is good news for nutritionists who would 1like to see Americans reduce their
saturated fat intake. Long-run cross-price effects as well as the cross-—

price effects for a greater range of beverages needs to be determined,

however. In addition, the effects of milk price changes on the consumption of

other beverages needs to be determined.
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Attitudes. Knowledge of the existence of systematic differences in
attitudes between milk consumers and nonconsumers would increase our under-
standing of current trends in milk consumption and point to sources of
possible misinformation. A survey of adult consumers (over the age of 18)
in seven New York State markets conducted by the Department in the fall of
1972 yielded information on 16 attitude variables pertaining to the nutyi-
tional, health, image and cost aspects of beverage consumption (see Appendix
Table A.2 for more details regarding the data). Chi-square tests were per-
formed with the data to see if statistically significant differences existed
in the distribution of responses both across markets and among consumers
and nonconsumers of milk (Eiler, Thompson 1974). The results are summarized
by the investigators as follows {(p. 19):

"virtually no significant differences were observed between
the nutritional attitudes of adult milk consumers and adult
nonconsumers in any of the seven marketg"

".... the lack of effective discrimination between consumers
and nonconsumers based solely on their attitudes towards
the cholesterol content of milk ... the same conclusion
is apparent with respect to consumer-nonconsumetr attitudes
towards the appropriateness of milk in the diet of one who
is concerned with heart disease."

and finally, as somewhat of an understatement :

"Adult attitudes towards the nutritional composition
of the various beverages are not always consistent
with the actual nutritional content. This was re-—
vealed through the relative comparison of the nu-
tritional attitude scales of the three alternative
milks to their corresponding actual nutritional levels,"

This last finding 1s perhaps the most interesting and is highlighted by

a comparison of the data presented in Tables 13 and 14. These data show that

adults are highly ignorant of the nutritional content of the various milk
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beverages, in general pelieving that gkim and lowfat milk is less nutritious

than whole niik A

Table 13 percentage of Adults in New vork State Markets Fully Agreeingll
with Selected Statements Regarding the Nutritional Content
of Certain Milk Beveragess 1972
Beverap
kim Milk

Whole Milk Lowfat Milk s

Statement

Very high in protein 47.4 27.8 25.6
Very high in calcium . 63.1 29.5 30.7
43.1 20.2 21.3

Very high in vitamins

l/"Fully Agreeing' means that the respondent gelected the leftmost circle
for questions posed as follows: nyhole milk is: very high in protein 0000000

very low im protein.

SOURCE: Eiler, D. A., and S.R. Thompson. nAdult Attitudes Toward Major Bev-—
erages in Seven New York Metropolitan Markets," SEARCH, 4(10) (April,

1974) 1-47.
Table 14_ Nutritional Content of Selected Beverages (100 grams edible portion)
Beverages

Nutritent Whole Milk Lowfat Milk Skim Milk
Protein (gm) . 3.5 4.2 3.6
calcium (mg) 118 143 121
yitamin A {int'l units) 140 80 trace
Thiamin (mg) .03 .04 04
Riboflavin (mg) 17 .21 .18
Niacin (mg) .1 .1 .l
Absorbic Acid (mg) 1.0 1.0 1.0

SOURCE: Eiler, D. A., and S.R. Thompson. "adult Attitudes Toward Major Bev-—
erages in Seven New York Metropolitan Markets," SEARCH, 4(10) (April,
1974) 1-47.

-

llThe jow nutritional scoring of lowfat and skim milk vis—a—vis whole milk
by adult consumers may be due to the highly suggestive nature of the term ''whole"
in whole milk.
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Note that while 63.1 bpercent of the white adults were sure that whole milk

was high in calcium, only 29.5 percent thought this statement was true for low=
fat milk. The fact is that lowfat milk is 21 percent higher in calcium than
whole milk, Minorities, such as blacks angd Hispanics, exhibited an even
greater degree of ignorance concerning the nutritional qualities of the various
beverages. TFor instance, 40 percent of blacks and Hispanics thought that
orange juice was high in protein compared teo 22 percent of whites who felt

this way,

This general lack of nutritional knowledge on the part of adults leaves
open the possibility that as consumers become better informed nutritionally
milk will come to be viewed more favorably. Beer, coffee and soft drinks
are almost devoid of nutrients,

While the analysis conducted with the 1972 Adult Attitude Survey revezled
no systematic difference between consumers and nonconsumers with regard to
nutritional beliefs, this doeg not warrant a closed book on the subject. Con-
sumers are becoming inereasingly nutrition conscious and today nutrition is
likely to be a more important factor in food consumption decislons thap it
was in 1972. The relationship between nutritional attitudes (and knowledge)
and milk consumption bears another loock. One potentially fruitful line of
research might be to compare beverage consumption levels of consumers who
had received accurate nutrition information tregarding these beverages with
those who had not. Since miik is superior nutritionally to most Substitute
beverages, the hypothesis would be that those possessing the most accurate
nutritional information, other things being equal, would have the highest

levels of milk consumption,

Social Influences. Factors other than the demographic and economic

characteristics of individuals affect behavior, Levv Iverqon, and Walhere

(1979) point to the home environment, mass media and peer group influences as
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agents of change in nutrition behavior. Department research yields some
evidence with respect TO the last of thgse factors. In particular, the fe—
lationship between parental and peer influence and teenage beverage consumption
was investigated using data collected in the fall of 1974 (see Appendix Table
A.2 for more details regarding the data).

Teenagers were asked (1) whether gthelr parents were authoritarian,
democratic, oT permissive, (2) whether it was parents‘ or peers' opinions
and ideas they respected most, and (3) whether they enjoyed their parents' ot
friends' company more. The marginal affect of these factors OR the quantity
of milk consumed by teenagers wasS, in general, not statistically significantly
different from zero (Cook, Eiler, Forker 1975). There was some weak evidence
that certain of these factors may effect teenage goft drink consumption, to
wit:; teenagers with democratic parents drank 3.2 ounces less gsoft drinks per
day than teenagers with permissive parents in Albany and teenagers who re-
spected parents‘ {deas and opinions consumed 2.9 ounces less soft drinks per
day than teenagers who respected friends' ideas and opinions (Cook, Eiler,
Forker 1975). These wWere the only gtatistically significant findings with
respect €O these variables. This data revealed that the sex of the respondent
was much more important +han social influences in explaining beverage con-
sumption habits of teenagers.

Advertising awareness. The Department analyzed three separate data
sets in an attempt to quantify the relationship between awareness (o milk
advertising and milk consumptiom. The first of these data sets, collected
in the fall of 1973 (see Appendix Table A.2), was analyzed using 2 Probit
Model which examined the effect of milk advertising awareness on the probabil-
ity of milk consumption, holding constant other variables such as age, incomé,

sex, ethnicity and consumption of other beverages {Thompson, Filer 1973).
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The estimated marginal advertising effect, along with the assocliated t-

Statistics are presented in Table 15.l§/

Table 15  The Estimated Marginal Effect of Advertising Awareness on the
Probability of Milk Consumption in Selected New York State
Markets by Consumers, Age 12-64, Spring 1973,

Partial Regression Coefficient 1/

Market Aware Aware - In Age
Albany .53 -.10
(.58) (~.38)
New York City 1.04 -.24
(1.48) (=1.24)
Syracuse .52 -.36
(1.50) (-1.25)

-E/Estimated from a Probit model, therefore not stricily interpretable as
probability values, HNumbers in Parentheses are t~statistiecs,

SOURCE: Thompson, S. R., and D. A. Eiler. "A Multivariate Probit Analysis of
Advertising Awareness on Milk Use." Canadian Journal of Agricultural
Economics, 23(1) (February 1975) 65-73.

To test the (nulg hypothesis that the effectiveness of advertising is inde-
pendent of age, the interactive variable aware X 1n age was included 4in the
model. The estimated coefficients suggest that milk advertising awareness
increases the probability of milk consumption and that this effect decreases
with age. However, the estimated coefficients are not statistically signifi-

cantly different from zero at the usual levels of statistical significance,

12 . .
These coefficients, since they are estimated using a Probit model, are

not strictly interpretable as the change in the probability of miik consumption
given a one unit change in the independent variable, However, they are indica-
tive of the direction, magnitude, and statistical significance that the indepen-
dent variable has on the probability of milk consumption,
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A follow—up survey was conducted in the fall of 1973. A comparison of
the milk consumption levels of consumers aware and not aware of milk advertising
were made for both surveys and statistically significant differences were

found in all markets (Table 16} .

Table 16 Comparison of Per Capita Consumption of Milk by Respondents Aware
and Unaware of Milk Adsl/ in New York City, Albany and Syracuse
gMSA's, April and September, 1973.
September 1973

April 1973
Market— Not aware Aware Not aware Aware
(ounces) (ounces)
New York City 4.5 8.6 4,3 8.9
Albany 7.4 13.5 7.3 14.6
7.4 15.4 7.7 14.6

Syracuse

;/Aware means the respondent recalled hearing the ad and correctly identified
the product as milk.

ngifferences in all markets are statistically significant at the 5% level.

SOURCE: Cook, C. B., D. Ao Filer and 0. D. Forker. Beverage Consumption and

Advertising Awareness in Selected New York State Markets 1973, Depart-
ment of Agricultural Economics, A. E. Res. 74-10, Cornell University,

September 1974.

4

Unfortunately, the analyses did not go beyond comparison of gimple means,
therefore one does not know whether the higher average milk consumption levels
for resp@ndents aware of milk advertising is strictly attributable to advertis—
ing or toc some other factor highly correlated with advertising awarenass. The
Probit analysis discussed earlier guggested that the Brobabilitz of milk con-
gsumption was not significantly affected by advertising awareness when other
factors were held constant. A simple comparison of sample means suggests that
the quantity of milk consumed is significantly affected by advertising awvarengss.
Whether the same result would cccur when other factors such as age, SeX and

yace are held constant needs to be examined.




T

A further comparison of the April and September surveys revealed an
interesting finding; consumer awareness of advertising diﬁ not vary signi-
ficantiy between the two surveys. This occurred despite the fact that adver-
tising levels for milk varied significantly during this period. Tn the Albany
and Syracuse markets, per capita milk advertising expenditure was about .5
cents for the three months preceeding the April survey then dropped to near
zero for the April to August period Preceeding the September survey. The
finding that the level of milk advertising awareness in September was no
different than in April suggests that the retention rate for the message is
at least five months in these markets. The time series estimates give a rate
of decay for the Albany and Syracuse markets of one month (Thompson 1978).
These conflicting results point to the need for further research regarding
the rate at which milk advertising awareness decays following exposure.

Data collected in the Fall of 1974 on teenage beverage consumption was
also analyzed in a limited way to ascertain how teenage milk consumption ig
influenced by the awareneés to milk and soft drink ads (Cook, Eiler, Forker
1975). Regression results were reported for the New York City and Albany

markets bnly and are presented in Table 17.



= fu

Table 17  fThe Estimated Marginal Effect of Milk and Soft Drink Advertising
Awareness on the Quantity of Milk Consumed by Teenagers, Albany,
New York City, Fall 1974.

. Partial Rggressioa:Coefficient of: 1/
Market Aware of Milk Ad . Aware of Soft Drink Ad

Albany -.11 -1.6B
(-.04) (=1.11)
New York City 2.30 -1.80
(1.65) (-1.67)

}/Variables'held constant are: age, social position, sex, race, weekday,
region of New York City, number of siblings, peer and parental in-
fluence. Numbers in parenthesis are t-statistics.

SOURCE: Cook, C. B., D. A. Eiler and O. D. Forker. A Study of Selected Family
and Social Influences on Teenage Beverage Consumption in Three New York
Markets Fall 1974, Department of Agricultural Economics, A. E. Res.
75-6, Cornell University, June 1975.

The results show that soft drink ads decrease the gquantity of milk consumed
by teenagers, but the effect is mot highly statistically significant. Further,
it appears that teenage awareness to milk ads has only a mildly stimulative
affect on milk consumption in the New York City warket and definitely mo effect
in the Albany market.

In summary, the evidence from these three independent data sefts con-
stitute weak support for the statement that milk advertising increases the
per capita coﬁsumption of milk in certain markets. This reinforces findings
from the time series data (to be discussed in detail later) which show milk
advertising to be highly effective in the New York City market and somewhat

less effective in the Rochester, Syracuse and Albany markets.
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The Economic Effectiveness of Milk Advertising
Various aspects of the question "Is it profitable for dairy farmers

to engage in generic advertising of milk?" was examined using monthly market

data for four separate time intervals (see Appendix Table A.1). Some of the
geneyal findings weret: (1) The existence of marked intermarket differences in

the net producer returns from increased levels of advertising, (2) economic
effectiveness of advertising is highly sensitive to the magnitude of the Class T -
Class II price spread, (3) current levels of advertising were nearly one-half the
level necessary to maximize profit, (4) carry-over effects lasting as long as five
months, and (5) the existence of a highly inelastic long~run milk response to

advertising., These findings are discussed in more detail in the following pages.

Intermarket differences in producer returns. Returns to the adver—

tising effort were estimated by comparing the value of the increased sales
of fluid milk due to advertising to the media cost of the advertising

program. The estimated net return on a per capita basis for the New York

City, Albany, Syracuse and Rochester markets are presented in Table 18

for the various data sets analyzed. The estimates indicate that advertising
in New York City yields.the greatest return. This is not surprising since
per capita consumption of milk is lower in New York City than the Upstate
markets and therefore has the greatest potential for being increased.
Evidently the Syracuse and Rochester markets offer greater returns to ad—

vertising investment than the Albany market. It was estimated that annual

per capita fluid milk sales were increased by 4.9 percent, 1.3 pefcent and
1.9 percent, respectively, in New York City, Albany and Syracuse due to the

advertising effort.
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Table 18 Estimated Producer's Per Capita Net Return from Generic Milk
Advertising, Selected New York State Markets, Various
Data Periods,

Market (SMSA)

Data Period New York City Albany Syracuse Rochester
(cents) (cents) (cents) (cents)
171 - 376 10.7 2.8 -3.1 N.A.
1/75 - 6/77 2/ 14.4 2.3 6.0 N.A.
1/75 - 12/78 3/ N.A. N.A. N.A. 6.3
l-/SOURCE: Thompson, S.R., and D.A. Eiler. "producer Returns from Increased
Milk Advertising.” American Journal of Agricultural Economics, 57(3)

(August 1975) 505-508.

SOURCE: Thompson, S. R. An Analysis of the Effectiveness of Generic Fluid
Milk Advertising Investment in New York State. Department of
Agricultural Economics, A. E. Res. 78-17, Cornell University,
September 1978.

2/

3
_/SOURCE: Thompson, S.R. The Response of Milk Sales to Gemneric Advertising and

Producer Returns in the Rochester, New York Market. Department of
Agricultural Economics, A. ©. Staff Paper No. 79-26, June 1979.

Partly as a result of these intermarket differences, the following
recommendation was made: ''Regardless of the desired rate of return or budget
size, decisions of optimal market allocation among the three markets would
involve an approximate budget allocation of 96 percent to New York City, 1.5
percent to Albany, and 2.5 percent to Syracuse' (Thompson 1979).

Advertising effectiveness and the Class I - Class II price differential.

gince advertising has the effect of shifting milk from Class TI to Class 1
utilization, the greater the Class I — Class TI price differential, the
greater the economic effectiveness (as measured by the increase in the
blend price) of the advertising program. One implication of this fact is

that the level of advertising necessary to achieve a specified rate of marginal




3=

return increases ag the Class I - Class 11 price differential increases. This
is iliustrated in Table 19 for plausible ranges of the price differential,
assuming a 40-percent Class I utilization rate. Note that for each 20 cent
inérement in the Class I - Class TT price differential below the $2.40 level,
the optimal level of advertising expenditures decreases by about eight percent.
Thus if the calculated optimum is $4.25 million when the price differential

is $2.40 (the recommended total advertising investment in the Federal Order

No. 2 milk marketing area in 1976 based on the Thompson study (Thompson 1978).
This amount would be reduced to 3.37 million if the price differential declined

te $2.00,

The sensitivity of the optimum level of advertising expenditures to the
magnitude of the Class I - Class IIL price differential has further implications
for the timing of the advertising investment. If reliable predictions of the
monthly magnitude of this price spread could be obtained, say for the next
twelve months, then advertising expenditures could be planrned so that their
greatest impact would occur during the months with the greatest Class I -

Class 11 price differential.iﬁ/ Research designed to indicate the optimum

temporal allocation of advertising expenditures needs to be done.

3Intrayear varlations in the Class T - Class Il price differential can
be substantial (see Appendix Table A-3).
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Table 19 The Optimum Level of Milk Advertising Expenditures as a Function
of the Class I - Class II Price Differential.

1f the Class I - Class 11 " Then the Optimum Level of Advertising Ex-—
Price Differential is: penditure 1/ would be Changed by the
following percentage
($/cwt) (%)

3.20 30.6

2.80 15.4

2.40 . 0.0

2.00 -15.9

1.80 -23.8

1.60 -32.1

1.40 ~-40.1

1.20 | ~48.5

1/

=/ The optimum would correspond to the level necessary te receive a 10% marginal
return on the advertising investment when the Class I - Class IT price dif-
ferential is $2.40 per cwt and the Class 1 utilization pate is A0, ‘

SOURCE: Thompson, 5. R., D. A. Eiler and O. D. Forker. "An Econometric Analysis
of Sales Response to Generic Fluid Milk Advertising in New York State."
SEARCH, 6(3): (1976) 1-24.

Optimum level of advertising investment. Given an opportunity cost of

10 percent, Thompson (1978) estimated that the optimum level of adver-

tising investment for 1976 in the Federal Order No. 2 milk marketing area to be
about 4.25 million dollars. The actual investment in milk advertising during

that year was 52.018 millioﬁ——less +han one-half the optimum level. Marginal

rates of return from the suboptimal level of investment were estimated to be
as high as 45 percent in New York City, 25 percent in Albany and 60 percent
in Syracuse. From economic theory we know that profits are maximized when
the marginal rates of returm are equalized across markets and investment
azlternatives. Assuming that alternatives to advertising investment would
yield dairy producers a ten-percent marginal rate of return means that the
optimum advertising expenditures (in 1970 dollars) in 1976 should have been
$2.036,932 in New vYork City, $26,829 in Albany and $52,831 in Syracuse

(Thompson 1978).
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The optimum level of advertising expenditures is high}y sensitive not
only to the magnitude of the Class I - Class TT price differential, as
previously noted, but also to the desired marginal rate of return on the
Investment. Thompson's estimates indicate that for each five percentage
point increase in the desired marginal rate of return, optimum media adver-
tising investment declines by 8.8 percent (Thompson 1976). Thus if alternative
investments could yield dairy farmers a l5>-percent (rather than a 10-percent)
marginal rate of return, then the optimum levél of advertising investwent for
1976 would have been $3.9 million rather than the 54,25 million given.

Milk advertising carry over effects. The studies conducted by Thompson

et al. indicate significant intermarket differences in the longevity of
|
the advertising effect as well as time pattern of the effect. In the
New York City market the most recent estimates suggest that milk advertising

is effective for four months following the initial expenditure with the

largest impact occcurring two months after the expenditures (Table 20).
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Furthermore, the analyses indicate that this effect ”takes hold" in the

New York City market as quickly as one month following the expenditure.

In the Rochester market advertising appears not to become effective

until four months after the initial expenditure and then remains effective

for only one more month (Table 21).



(00°7 = "M'd) 2TISTIBIS UOSIBM-UBGIN( 2yl U0 pPIseq UOTIBTAILOD TBTIAIS ou polTqIyXe BIEP mﬁﬁ\m

“hL6T PUnL
‘gz-6, 'ON Iaded JJEIS @ 'V _‘SOTWOU0OY Tean3TnoTady Jo juswilAedsg ISYIEH NIOA MSN “Io3s9u00y

SU3 UT sSuiniay 1200poid pu® FUTST119ApY orasua9 01 SITBS ATTIH I° ssuodsoy 2ul ‘¥ ¢ ‘uosduoyp “mummom\m

*g/6T 2aquaidsg
¢{3Tsieatup Tsuxo) ‘/I-8L *S3Y "H 'V ¢goTwouovy [BINITNOTIBY JO quemlieds 231818 YIoL MSN UT

OS] S0AUT SULSTIA2APY HLIW PINTE 2TI8U3] JO SSoUSATI093Jd oU3 3O STSATRUY UY ¥ °§ ‘uosdwory HD¥NOS =
/Z

pz-T (9L6T) :{(£)9 ‘HDYVAS ,, 21815 WI0L MaN UL SursSTIA9APY WITHW PINT 2LI3u9y 03
gsuodgay SoLBRS O sTEATRUY JTAIDWOUODT UY, ~x9MI0g *d 'O pue AITTHd "V °d ¢eyq -g ‘uosdumoyl] MMUMDOm\I
- T

ssonTeA-3 2iB seseylueivd UT SISqURNy

(r-T) (LY (66°T) (1) (L9 (T - (8T0)

g-T0° 000  [¥00°  9€00° 91007 £000°  1000° Sa% \mmqo 193189100y \Mmm\mﬁlmN\H
(6£°T) 0 0 0 0 0 (6L°T)
0500° 0 0. 0 0 0 0500° LY SO . \mﬁh\@lmh\ﬂ
(6L°) 0 0 (cv*)  (L§7) (6£°)  (8T7) :
6TZ00° 0 0 0v000° .Z9000° 99000° TS000° oN 8710 asnoeIAg \a¢h\mlﬁh\ﬂ
(1T%7°T) 0 0 0 0 0 (1%7°71)
£4500° 0 0 0 0 0 €¥700° S3} S1D N \mmw\@:mh\ﬁ
(60°T) 0 (s8°) {(¢6") (IT'1) (887) (L0°)
90500 " 0 $6000° €%T00® [%T00° GOTOO" .8TOCO® oN S0 Aueqry \ﬂ¢h\muﬂh\ﬁ
(#€°7) 0 (oL°7) (06°2) (z6°7) (18°T) (0E") .
T€6270° 0 $1600° %8.00° 6T800° T7900° O8TOO° saL ST " \mﬁh\@umh\ﬂ
(vg°%) (66°€) (0T°S) (¥0°S) 00°¢) (0£°2) =(90°2) £310
9TTZ0° 9¥E00" 6E%00° €8€00° 88T00° 85200~ Z0%00" oN 510 NIoX MIN \ﬂ¢h\miﬂh\ﬁ
Htummouﬂ it =3, M|um Nlum. -3, I i90Tid BIOD 2aANpar0id 319MIBH potasd BIBQ
p@#pnTour SUTITPWIISH

2T3S8TIRIS-1 Surpuodsalio) puUe U210 TIF20) POIBNTIISH

sTopol 2Y3l UT pIpNIoul ST soTad BTO) I2YISyM puB S2INPII0Ad SuriewTlsy ‘SISRABR
¢sporTasd ®IRd IUSIDIFTQ IOF UOTIOURJ ssuodsoy seTeg§ BoT-2TdnoQ ® gursn s3I093Fd 19AQ A1i) PRIBUIISH 17 OTAFL




Carryover effects in the Albany and Syracuse markets are nil. In
fact the statistical results indicate that milk advertising in general
has had no statistically significant effect on milk sales in these markets.
This is not surprising when two facts are considered: petr capita milk
consumption in the upstate markets is about 48-percent higher than in the
New York City market, and advertisiné expenditures on a per capita basis
were about double In New York Clty than in the upstate markets.

Comparison of the results in Tables 20 and 21 suggests that the esti-
mated magnitude and pattern of milk advertising effects may be sensitive to
the following factors: the time period the data corresponds to, whether
or not the data is corrected for serial correlation, and whether or not
cola price is included in the model. Definitive statements regarding the
effect of these factors are generally not possible due to the simultaneous
changing of more than one factor. However, estimates for the New York City
market using the January 1975 ~ March 1977 data suggest that a CLS estimating
procedure reduces the magnitude of the estimated advertising effect and
- increases 1ts statistical significance, but does not effect the estimated
pattern of the response.

However, the reader should be cautioned not to place too much faith in
the estimated milk advertising carryover effects until further verification
using alternative econometric procedures is done. The estimates presented
in Tables 20 and 21 are derived by imposing the Almon polynomial lag function
on the data. Maddala (1977) has warned that the Almon procedure can

produce severely distorted estimates of the true lag distribution,
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He recommends that those estimating an Almon type model should also use and
report results from an unconstrained OLS method. In addition, where the
length of the lag is unknown, Maddala suggests using the Hannan Inefficient
estimating procedure and reporting these results along with the OLS and Almon
model results.

Further evidence supporting Maddala{s concern over the use of the Almon
procedure is provided in a Monte Carlo study conducted by Cargill and Mayer
(1974). There they investigated the relative performance of OLS, Hannan, and
Almon estimating procedures in estimating distributed lags. The results of
their extensive analyses are summarized by the authors as follows (p. 1,038):

"By a wide margin OLS out~performs the other estimators
tested, regardless of whether the criterion ig efficiency,
small sample bias , or robustness under departures from the
assumptions of the classical linear model. Of particular
importance is the robustness of OLS under misspecification....
when the independent series and residual process are highly
autocorrelated, OLS continues to be a clear best choice.
This is an important result since a major justification for
using more sophisticated lag estimators is based on the
problem of correlation between successively lagged x terms
when OLS is used. These results certainly indicate that
this problem may be overemphasized.

Tn addition, the results suggest that not only does the Almon procedure
perform poorly in terms of tracking the true lag pattern, it also produces
misleading information {(in terms of statistical significance} of the length of

. . 14
the lag. In fact the pattern of the Almon estimates 18 Very 51mllar——/ to that
of advertising lag pattern estimated for the New York City market (Table 20);

the initial period effect is fairly large, climbs substantially in the next

period, then remains fairly constant for a number of periods hefore beginning

14The actual estimates for the Monte Carlo study are presented in Appendix
Table A.4.
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its decline. This raises the question of whether the estimates presented in
Tables 20 and 21 are more a feature of the estimating procedure than of the
actual advertising response.
As a result of their study, Cargill and Meyer offer the following comment

regarding the Almon method of estimating distributed lag functions (p. 1,043).

"One case in which the Almon method might be desireable

would be when there are insufficient observations to

estimate a distributed lag by OLS and there is no a

priori knowledge about the form of the lag. While this

may be a plausible rationale for using Almon in small

samples, it may be more advisable to simply abandon the

attempt to extract detailed information from a limited

sample."

Given the importance of knowing the precise timing of maximum impact of
the advertising expenditure (e.g., to plan advertising expenditures so that
the maximum impact would occur in the months with the largest Class I -
Class II price differential) it is imperative to investigate to what extent
the Almon procedure may be producing a misleading picture of the true

structure of the milk advertising carryover effect in New York State.

Milk advertising elasticities. Milk advertising elasticities provide a

clue as to the extent to which increased advertising levels can be expected
to increase the consumption of milk, holding other factors constant. Esti-
mates of the long-run milk advertising elasticity for New York State
markets suggest that demand is highly unresponsive to increased levels of
advertising expenditure. For instance, elasticity estimates indicare

that if advertising expenditures were increased by one hundred percent in

all markets, relative prices, income, and other factors unchanged, per
capita milk consumption would increase by only 2.9 percent in New York

City, .4 percent in Albany, .5 percent in Syracuse, and 1.5 percent in



Rochester (figures calculated on the basis of the elasticity estimates pre-
sented in Table 22 using the latest data period). Of course, with estimated
milk long-run own-price elasticitieslfor milk as high ag =1.70 (see Table 11),

fhis means that relatively small milk price increases would be sufficient to

negate increases in milk advertising investment.

Table 22 Estimated Long-Run Milk Advertising Elasticites for Selected
New York State Markets and Alternative Data Periods.

Long«Run Advertising

Market Data Period Elasticity T-Statistic
New York City 1/71 - 3/74 .021 4.84
1/75 - 6/77 .029 2.34
Albany 1/71 - 3/74 . 005 1.08
1/75 - 6/77 . 004 1.41
Syracuse 1/71 - 3/74 .002 .79
1/75 - 6/77 . 005 1.79
Rochester 1/75 - 12/78 .015 1.75

SOURCE: Table 21

Whether demand is as unresponsive €O advertising as the estimates sug—
gest needs further investigation. The estimates presented in Table 22 arvre
produced by double-log sales response functions which implicitly assume that
the advertising elasticity is constant with respect to the level of adver-—
tising expenditure. 1t seems more plausible that the advertising elasticity
would increase with the level of the advertising effort: as consumers are

exposed more frequently to the advertising message, they become more Sus—

ceptible to change. Tndeed, advertising elasticity estimates from the

additive version of the sales response function (which implicitly assumes a

more elastic advertising response to higher advertising expenditures) are
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nearly twice those derived from the constant elasticity models (e.g., 0 seg "
.047 for New York City using 1/75 - 3/77 data (Thompson 1978). 0Of course,
this still indicates a disappointingly small response. It may be that the
Almon procedure is producing downward biased estimates of the true leng-run

consumption response to milk advertising. This possibility warrants investi-

gation.
Nutrition Education

" About 20 percent of the fupnds that Order 2 dairy farmers contribute for
milk promotion goes to the National Dairy Council which in turn uses the
funds to conduct a nutrition education and research program. The implicit
assumption is that a nutritionally enlighteﬁed public will consume more dairy
products. The research conducted by the Department does not directly address
the question of whether this assumption is valid but rather looks at the
extent to which schocl children are being exposed to nutrition learning ex-
periences in the classroom, the information sources teachers use, and the
interest among teachers in attending nutrition workshops. Information on
these questions was obtained from a survey of 2160 elementary school teachers

taken in early 1976 (see Appendix Table A.2). The findings from this survey

aré discussed in this section,

Exposure of school children to nutrition education. The survey in-

dicated that 75 percent of the teachers responding had taught nutrition
or foods in their classrooms during the last school year . Nearly half of
the teachers who did not teach nutrition said that their students were

taught nutrition by the school nurse or some other teachers. This suggests
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that some 87 percent of school children in grades K-6 living in New York City,
upstate New York and northern New Jersey areas are being exposed to some form
of nutrition education in the classroom.

Furthermore, the survey indicated that the average time teachers spent
on nutrition or foods--9.7 hours during the 1974=75 school year——-compares
favorably with the time recommendations for certain nonintegrated nutrition
education units. Thus it appears that in terms of coverage and intensity
school children are receiving adequate exposure Lo nutrition education. The
question of quality remains, however, as the specific content of the nutrition/

foods classroom work was not examined.

Sources teachers use for nutrition education materials. The survey

indicated that teachers most frequently consulted the following sources for
nutrition information: school nurse, textbooks and magazines, and the Dairy
Council. Approximately one-third of the teaéhers used Dairy Council
materials.

Teacher interest in nutrition workshops. According to the survey,

elementary teacher interest in nutrition workshops is low: only éix percent
of teachers sald they wanted a nutrition/foods workshop. This compares to

an expressed interest by nearly 20 percent of the teachers for workshops in
such subject areas as language arts, math and sciénce. These figures may
reflect the increasing administrative pressure on teachers to place more
emphasis on reading and math 1n the elementary school curriculum. The
teachers indicated that if the subject toutrition' was made into an easily
accessible, sequentially graded curriculum which could be integrated into the

basic curriculum of reading, math  and social studies, it would help
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alleviate some of the obstacles to incorporating nutrition in the grade
school curriculum.

Does nutrition education lead to increased comsumption of dairy pro-

ducts? This question is of paramount importance since dollars for nutrition
education compete directly with dollars for media advertising, and studies
clearly indicate that milk advertising - (in New York City at least) is effective
and should be increased.

Department studies provide no direct evidence on the hypothesized link
between nputrition educatlion, improved diets and increased milk consumption.
However, evidence from outside studies can be brought to béar on this
question. A review of a limited number of such studies by Eiler, Cook and
Raminaka (1976) lead them to conc¢lude (p. 8.1), "while studies have demon—
strated improvements in nutrition knowledge, they have shown no consistently
demonstrable relationship between a child's exposure to nutrition education
and his (sic) dietary behavior or milk consumption.”

A review of the more recent literature by Levy, Iverson and Walberg (1979)
lead them to conclude (p. 15), “.... education does have the potential to
affect and change nutrition behavior." Howevef, a look at the results of the
quantitative studies Levy, Iverson and Walberg reviewed as well as the
results of an earlier study by McKenzlie, Mattinson and Yudkin (1967) and the
most recent study by McDonald, Brun and ﬁsserman (1980) all suggest that
nutrition education has had no effect on enhancing consumer attitudes toward

milk or increasing the consumption of milk (Table 23).
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Table 23 The Effect of Nutrition Education on Knowledge, Attitudes, and Food
Consumption Behayior; Evidence from Studfes Designed to Yield
Quantitative Results. T '

the Effect on:
Investigator Study Group Knowledge Attitudes ‘Behavior

- McDonald, Brum, Esserman 917 children in grades

(1980) K6 + 2 2
Axelson and Delcampo 400 randomly selected
(1978) high school students in
Florida + * *
Garet and Vaden 1010 6th graders from
(1978) schools in a Midwestern ¥ 0 o
clty
Casper, Hayslip, and 45 fifth grade Mexican- + * 0
Force {(1977) American students
Boone and White 1368 8-12 year old stu-
(1976) dents + * ?
Picardi and Porter
(1976) (7) high school students + ? ?
Roth (1976) - 1447 fifth-eighth graders
in five Southwestern
states + * +
Head (1974) 4,700 students from North
Carolina in grades 5, 7,
and 10 + * 7
Rell (1973) 1,500 fifth graders in : 3/
Texas + * +=
Baker (1972) 256 4th and 5th graders
in Iowa + [ 0
Boyson and Ahrens 59 Maryland second
(1972) graders + 0 0
McKenzie, Mattinson, and 4,600 students aged * * OE/ R
Yudkin (1967) 11-19
Percentage of Test Resulcs that showed a:éf
Postive effect 100% 0% 27%
No effect 0% 60% 45%

Inconclusive results 0% 40% 27%

Symbols have the following meaning:

no information was available on this question
statistically signifilcant (P = .05) positive effect
statistically insignlficant (P .05) effect
results inconclusive ot mixed

1

O ®
Hou

levidence wag mixed: the test group showed a reduced preference for milk

and increased avoidance of meat,poultry, fish and eggs, but a reduced
avoidance of fruits and vegetables.

E/The behavorial change was limited to an increased consumption of fruits
and vegetables by the test group. Blacks in the test group had consumed
more milk and dairy products than the control group. '

gjInm:easeu:l vegetable consumption only.

E-'leutr:'Ltion information had no effect on milk consumption even though the
milk was free to the students

é/Studies with an asterisk are excluded from the calculation
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Although 27 percent of the studies showed nutrition education has some positive
effect on dietary behavior, this related almost entively to enhanced consumption
of‘fruits and vegetables. In fact, the McKenzie, Mattinson and Yudkin study
found that school children failed to increase their consumption of milk despite
an intengive campalgn using posters, pamphlets, 30-minute lectures and films

to persudde them to do so; and in spite of the fact that wmilk was free to the

gtudents.

O0f course, the fact that Studies to date have failed to show a convincing
link between nutrition education and milk .consumption should not lead to the
hasty conclusion that nutrition education by the Dairy Council should be
abandoned. As Eiler, Cook and Kaminaka (1976) have pointed out, the possibility
of a long time lag between the initial exposure to nutrition information and
subsequent behavioral response makes the response difficult to measure. TIn
addition, while nutrition education alone may not affect milk consumption, it
may positively predispose consumers toward milk and thus make milk advertising
more effective. The possibility that nutrition education exposure interacts
with media advertising to produce a larger sales response than would ocecur in
the absence of nutrition education needs further investigation.

More evidence on the hypothesized link between nutrition education and
dairy product consumption should appear as studies tc monitor the increasing
Federal involvement in nutrifion education are completed. Since 1976 rhe
funding levels of the major publicly supported nutrition education programs in
New York State have increased nearly 90 percent te about $7 million in 1980

(Table 24).
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Table 2@ Funding Levels of the Major Publicly Supported and Dairy Supported
Nutrition Education Programs in New York State, Fiscal Years 1/

1976-81.
Publicly Supported Programs Dairy Pairy
2/ 3/ 4/ 5/ State Supported Proportion
EFNEP— NET= WIic— Other= Total Programs6/ of Total
Year _ - (Thousand Dollars) . o
- .o (Percent)
1976 2,864 *& Rl 836 3,700 810 22.0
1977 2,864 k% % 784 3,648 907 24.9
1978 2,864 2,085 Lk 808 5,757 960 16.7
1979 2,864 2,012 1,100 873 6,849 1,004 14.7
1980 2,864% 1,512% 1,775% 875% 7,026% _ 1,004% 14, 3%
1981 3,066 1,154% 1,775% - 900% 6,895% 1,100%* 16.0%

*Preliminary estimate.
**Program nonexistent in these years.

-;/Fiscal years run from October 1 - September 30; e.g., FY 76 = Oct. 1, 1975 -
September 30, 1976.

g/EFNEP jis the Expanded Food and Nutrition Education Program. The Science and
Education Administration (SEA) of the USDA administers EFREP. GState funding is through
the Land Grant University System (Cornell in the case of New York). TARGET GROUPS
are LOW-INCOME FAMILIES with children. SOURCE: correspondence with Chuck Graves of
the budget office in SEA and with Ray Blanchard, fiscal officer of the Cooperative
Extension Service at Cornell University.

3/

2/NET is the Nutrition Education and Training program. The Food and Nutrition Service (FNS)
of the USDA administers NET. S5State funding is through the NYS Department of Ed-
ucation. The TARGET GROUP is SCHOOL CHILDREN. SOURCE: correspondence with
Marge Reedy of the NYS Department of Education.

EJWIC is the supplemental food program for Women, Infants and Children. FNS of the

USDA administers WIC. ©State funding is through the NYS Department of Health. These
figures represent the portion of WIC funds devoted to nutrition education. Before
1980 there was no requirement tO spend WIC funds on nutrition education. As of

FY 1980 State recipients of WIC funds must spend at least one-sixth of the
administrative budget for nutrition education. SOURCE: correspondence with
Virginia Sargent of the NYS Department of Health.

é-/This "orher" category refers to nutrition education funds from the following
sources: Smith-Lever funds, Urban Cardening funds, State Appropriations, and
County Appropriations. The 1976-79 figures were provided by Ray Blanchard of
the Cooperative Extension Service at Cornell. The 1980-81 figures are extrapo-
lations based on data from the earlier years.

éjThe fiscal year for the expenditure of Dairy Council funds is May 1 - April 30;
e.g., FY 1976 = May 1976 - April 1977. The figures were taken from tables pro-
vided by Lyle Newcomb at the August 21, 1980 meeting of the Dairy Promotion
Order Advisory Board.
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In fiscal year 1981, the USDA alone will spend some $150 million on nutrition
education. This kind of effort will surely stimulate studies designed to
determine the cost effectiveness of these programs and from these studies
nesded information on the relationships between nutrition knowledge and diet-

ary behavior should be forthecoming,
Conclusions

Since 1972 some $32 million dollars have been invested in milk promotion
in the Federal Order 2 marketing area. Between 1972 and 1877, the real price
of milk in New York declined 3 percent while cola prices increased 21 percent
and coffee prices increased 178 percent in real terms. Why, then, has per
capita milk consumption decreased 14 percent in New York since 19727 Research
conducted so far at Cornell provides some clues: milk consumption decreases
steadily with aée and the average age of the United States population is in-
creasing; blacks and other minorities tend to drink less milk than white and
their numbers are increasing relative to whites: milk advertising levels are
low, both in absolute and relative terms., Other factors, such as attitudes
and social influences were found to be not very relevant. Yet clearly more re-
search needs to be done if a better understanding of why consumers are turning
away from a highly nutritious, good tasting beverage is to be gainedf To what
extent 1s the relationship between age and milk consumption reversible? How
would comsumers respond to accurate information about the nutritional content of
milk vis-a-vis the other beverages commonly consumed, such as soft drinks and
coffee? Is the lower level of milk consumption by minorities due to misinfor-
mation about the product? Why are consumers increasingly turning to low fat
milk and away from whole milk? How much can advertising be expected to increase
the demand for milk? These are just a few of the questions that need to be in-

vestigated further,



iy

APPENDIX
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Table A.1 Time Serieg Data Used in Various Studies te Determine the Economic
Effectiveness of Milk Advertising in New York State

No. of 1/

Data Period Observations Markets Studied Publications—
January, 1971 - Albany, New York City,

March, 1974 39 Syracuge 13, 26, 15, 28, 31, 32
January, 1975 -

March, 1977 27 New York City 24
January, 1975 - Albany, Binghamton, New

June, 1977 30 York City, Syracuse 22, 23
January, 1975 -~

December, 1978 48 Rochester 25

1/

— Refer to the bibliography for the publication corresponding to each number.
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Table A.3 Monthly Class I - Class II Price Differentials.in the New York -
New Jersey Federal Milk Marketing Order, 1974 -~ 1979,

Year
Month 1974 1975 1976 1977 1978 1979
———————————————————— e R e ——
January 3.09 2.33 2.31 2.41 2.10 2.10
February 3.37 2.33 3.21 2,47 2.10 2.04
March 3.13 2.44 2.75 2.33 2.12 2,26
April 2.90 2.20 2.30 2.05 2.10 2.23
" May 3.74 2.36 2.82 2.21 2,21 2.29
June 3.93 2.34 2.63 2.51 2.34 2.23
July 3.01 2.03 1.96 2.34 2,14 2.02
August 2.22 1.71 1.63 - 2.26 1.73 1.82
September 1.94 1.42 2.59 2.25 1.62 1.74
October 1.91 1.94 3.07 2.24 1.69 2.03
November 2.27 1.77 2.54 2.14 1.65 2.24
December 2.75 1.96 2.35 2.06 1.77 2.10
Annual Average 2.86 2.07 2.51 2.28 1.96 2.11
Coefficient of
Variability (%) 23.1 15.4 17.6 6.6 12.8 8.1
Range 1.91-3.93 1.42-2.44 1,63-3,21 2.06-2.51 1.62-2.34 1.74-2.29

SOURCE: Thompson, S. R. An Analysis of the Effectiveness of Generic Fluid Milk
Advertising Investment in New York State. Department of Agricultural
Economics, A. E. Res. 78-17, Cornell University, September 1978.
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Table A.4 Simulation Results from a Monte Carlo Study Designed to Evaluate
the OLS, Hannan, and Almon Lag Estimating Procedure.

Parameter Bstimate (Mean Value)l/

Lag True Value 013 Hannon Almon
0 . 5000 4976 1.0674% L9765
1 1.0000 .9840 ‘ 1.4769% 2.1450
2 2.0000 2.0033 2.5909 3.2603
3 4.0000 3.9952 4.2311 4.1347
4 8.0000 7.9806 7.0903 4.6384
5 6.0000 6.0061 4.6618 4.6990
6 4.0000 4.0133 2.6558 4.3015
7 2.0000 2.0070 1.0110%* 3.4888
3 1.0000 . 9900 . 3408% 2.3611
9 . 5000 ,5115% .0905% 1.0764
10 0.0000 .0077% -.0997% ~.1498%
11 0.0000 . 0096% -, 0814% -1.0445
12 0.0000 .0093% -.0926%* -1.2764
13 0.0000 —-.0144% -.0349% -, 4589%
14 0.00060 -.0134% .0021% 1.8553

% = less than 75% of the estimated parameters were statistically significantly
different from zero.

'llResults are based on 100 replications with each relication containing 100
observations.

SOURCE: . Tables I, IL and IV in Cargill and Meyer (4).
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