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DEMOGRAPHIC VERSUS MEDIA ADVERTISING EFFECTS ON MILK DEMAND:
_ THE CASE OF THE NEW YORK CITY MARKET

The declining trend in per capita milk consumption in the United
States over the past two decades has implications that go beyond the
economic concerns of the dairy industry. Calcium intake for one-third of
the population is below the 1980 Recommended Dietary Allowances (USDA SEA
1981) and Americans depend on milk products for some 75 percent of their
calcium intake (Brewster and Jacobson 1978). Dairy surpluses in the
1979-80 fiscal year cost taxpayers a record $1.3 billion under the then
current price support program and will approach $2.0 billion in the
1980-81 fiscal year (USDA ERS 1981).

To more adequately address the varying concerns of dairy farmers,
nutritionists and taxpayers, the underlying forces responsible for the
declining trend in milk consumption need to be identified and quantified,
This information could then be used to gauge the extent to which public
measures, €.9., price or income policies, and private measures, e.g.,
promotional efforts, might be effective in expanding overall demand for
milk.

Numerous studies have documented the importance of age, race and sex
as determinants of milk demand (recent examples are Boehm and Babb 1975
and Salathe 1979). Both the average age of the US population and the
proportion of nonwhites are increasing steadily., The adverse effects of
these trends on milk consumption are the central focus of this paper.
The New York City metropolitan area serves as the basis for the analysis
because data readily exist and the demographic trends of interest are
even more marked than those occurring nationally. Moreover, because milk
has been heavily promoted in the New York City area since 1972, the
opportunity is available to measure the extent to which nonbrand adver-
tising of milk might be expected to offset the effects of demographic
trends. As a byproduct of the analysis, additional information regarding
the effects of milk prices, substitute beverage prices and incomes on
mitk demand is generated.

In this paper, the model is presented and the data are discussed.
Estimates of milk sales in the absence of demographic changes are com- -
pared with actual milk sales, and the farm value of the milk sales gain
attributable to advertising is measured. Finally, implications of the
study are discussed. :

The Model

In addition to advertising and demographic factors, other variables
influence the demand for milk. These variables include seasonality in
consumer preferences for milk, consumer income, the price of milk and the
prices of other beverages. Further, the total effect of a given adver-
tising expenditure may not be realized immediately but instead may be
distributed over time. To take into account these factors a sales
response function of the form
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is specified where:

Gg = per capita daily Class I milk sales,

Z = pleven zero-one dummy seasonality variables with December
as the base class,

I = per capita before tax personal income in 1967 dollars,
PC = cola price index deflated by the CPI (1967=100) for all
items,

PCF = coffee price index deflated by the CPI for ail items,

A = per capita monthly media milk advertising expenditures in
1975 dollars,

AGE = percentage of the population under age 20,
RACE = percentage of the population which is nonwhite, and

T = trend variable, incgﬁmented by one for each successive month
in the data series.= '

Equation (1) is similar to one used by Thompson, Eiler and Forker
(1976) and is specified in double-log form to allow advertising to have a
diminishing marginal effect on sales. A trend variable is included in
the model to account for the potential combined influences of the follow-
ing omitted factors: (1) nonmedia promotional activities conducted by
the American Dairy Association, (2} nutrition education and research
efforts by the Dairy Council Sf New York and (3) possibie secular
improvements in milk qua1ity,_/ Specifying the trend variable in

1/

= The actual data along with a more complete description of the vari-
abTes are provided in the appendix.

2/

~' Professor Bandler of the Food Science Department, Cornell University,
asserts that the quality of miTk available to New York City consumers
has improved noticeably since 1975.



Tinear form allows the coefficient of T to be interpreted as the }nstan-
taneous rate of change in milk sales due to the passage of time.

The Tength of the lag distribution, N, is unknown a priori. While
theoretically the lag length could be infinite, as a practical matter
the major effect of the advertising expenditure can be expected to occur
within some finite period. The procedure here for choosing the lag
length is to let the data decide by term1nat1ng the lag at the point
where an additional lagged term in A is statistically not significantly
different from zero.

Generally lagged regressors of economic time series are highly
collinear because of serial correlation in the series or a secular
. decreasing or increasing trend in the data. Under these circumstances
the ordinary least squares {(OLS) regression estimates of the individual
lag parameters can be very imprecise. To reduce this problem researchers
have used procedures which restrict the shape of the lag distribution in
various ways. One such procedure, the Almon method (1965), restricts the
lag distribution to Tie on low order polynomial. This method was applied
to earlier analyses of parts of the data used in this study (see, e.g.,
Thompson, Eiler and Forker 1976)}. Later analysis of this procedure, as
well as a more general procedure, the Shiller method (1973), sh yed the
Almon method to be inappropriate for this data {(Kinnucan 1981)
the basis of this finding no restrictions other than lag Iength are
imposed on the gj parameters in equation (1).

The Data
Monthly data for the period January 1971 through June 1980

pertaining to the New ¥9rk City metropoiitan area were gathered to
estimate equation ( Annual averages of these data for the

3/ When a variable y is a funct1on of time, y=f(t), its instantaneous
rate of growth is defined as ____Hl In equation (1)
d1n qp/3T=T.

4/ Statistical tests revealed that the Almon estimates had a signifi-

cantly Targer mean squared error than the corresponding OLS esti-
mates. This result was not surprising because of the nature of the
advertising data: month-to-month variation in milk advertising is
typically erratic, reducing the possibility of serial correlation or a
significant trend in the series. In fact, simple correlations between
the Tagged values never exceeds 0.4.

The New York City metropolitan area is defined to include the
following counties: Bronx, Kings, Nassau, Queens, New York, Richmond,
Rockland, Suffolk and Westchester. The efforts of Lyle Newcomb and Ed
Johnston of the New York State Department of Agriculture and Markets
in obtaining the milk sales data is greatly appreciated.




1971-1979 period are presented in table 1. Interyear variation in the
data is irregular except for the demographic variables, where a steadily
increasing trend in the nonwhite proportion of the population and a
decreasing trend in the under 20 population proportion is observed. The
relative stability of real milk prices combined with rapidly increasing
- real cola and even more rapidly increasing coffee prices (76 percent
between 1976 and 1977 ajone) are factors favoring enhanced milk demand as
are the overall rises in real incomes and advertising efforts. Yet the
figures pertaining to per capita milk sales indicate a relatively flat
trend over the period. This suggests that the favorable effects of the
sympathetic trends in the economic factors and advertising have been
negated by the trends in demographic factors. This theme is explored
"~ further in the following sections.

Regression Results

The OLS estimates of equation (1) along with regression results per-
taining to alternative specifications of equation (1) are presented in
table 2. A1l regressions are based on 108 observations {July 1971-June
1980 data) and are computed using the econometric software package,
TROLL. The following discussion relates to regression no. 1 unless
otherwise indicated.

The regression results indicate that equation (1) "explains" 87 .
percent of the variation in milk sales. The dummy variables, which
account for the major portion of the explanatory power of the model,
suggest a distinct seasonal pattern in milk demand, i.e., a general
tapering-off of consumption during the summer months.,

The estimated effects of the economic variables agree with a priori
expectations. A one sided t-test indicates that the estimated income
elasticity, at 0.416, is significantly greater than zero at the 5 percent
probability level. The own-price elasticity is estimated to be -0.095
but is not statistically significantly less than zero at the usual prob-
ability Tevels. This should not be interpreted to mean that milk price
has no significant effect on milk demand. Rather, insufficient variation
in the real price of milk over the sample period precludes a precise
determination of the effect of this variable,

The cross-price elasticities pertaining to cola and coffee are
positive and statistically significant at the 1 percent Tevel, suggesting
that rises in the prices of these beverages induce consumers to purchase
more milk. Note that these variables can have a greater impact on milk
consumption than would be inferred on the basis of their relatively small
elasticities, because of the Targe increases in cola and coffee prices
that can occur over relatively short time periods, e.g., between Jan,
1976 and July 1977 the real price of coffee increased 138 percent and
between Jan, 1974 and May 1975 the real price of cola increased 38
percent.

According to the regression results, generic media advertising gf
milk has a positive, statistically significant effect on milk sales in
the New York City metropolitan area. Carryover effects are estimated to
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last six months with the maximum impact occurring four months after the
initial expenditure. The estimated long-run advertising elasticity (the
sum of the initial and carryover effects) is 0.051. The irregular pat-
tern of the estimated lag distribution 1s urprising in Tight of the low
co111near1ty among the lagged regressors"_ One plausible explana-

tion is that the advertising expenditure series does not adequately
reflect monthly variations in the effectiveness of the advertising
message. This may occur as the result of (a) constantly changing commer~
cials (e.g., during the period February 1975 through June 1980 61 differ-
ent miTk commercials were televised) and (b) monthly variations in the
media mix among television, radio and newspapers. If monthly variations
in the quality of the advertising signal is not well correlated with the
actual Tevel of expenditures then a perturbed pattern in the estimated
response may occur. An additional explanation for the peculiar pattern
in the estimated Tag response is the possibility of a seasonal response
to the advertising message (see Kinnucan 1981). In any case, for the
purposes of this paper, it is the sum of the lag coefficients, not_the

individual lag coefficients themselves, that is of key 1mportance~1

These estimated elasticities suggest that milk sales in the New York
City metropolitan area are relatively unresponsive to changes in economic
factors. The own-price, cross-price and income elasticities are all
closer to zero than to one. Even the Tong-run adverté§1ng elasticity
at Ng.5=0.051 represents a highly inelastic response.=

By contrast, the elasticities for the demographic factors are quite
iarge. According to the estimates in regression no., 1, for each per-
centage point increase in the proportion of the population under 20, milk
sales increase by 1.3 percent, ceteris paribus; and for each percentage

&/ Imposing an Almon polynomial restriction on the shape of the lag dis-
tribution produces a nice-looking lag pattern (see, e.g., regression
no. 4 in table 2) but this procedure results in an eight percent down-
ward bias in the estimated long-run advertising elasticity and is
inappropriate when data are not highly collinear.

As Tong as the. "measurement error" in the advertising expenditure
series does not bias this sum, its influence in terms of measuring
advertising effectiveness is inconsequential. More important sources
oE bias in the estimated advertising elasticity are discussed later in
the paper,

Given the relatively small amounts that are spent on media advertising
in any given month (about $125,000 per month over the last three
years) a 100 percent increase in advertising does not represent a very
large increase in absolute terms. An increase of this magnitude would
have represented a total additional investment (in 1979) of about $91
per producer.




point increase in the nonwhite portion of the population, milk sales
decrease 2.7 percent, ceteris paribus. Given the relatively large
changes in these factors over the sample period {the nonwhite proportion
of the population increased 20 percent; the under-age~20 population
proportion decreased 13 percent) the magnitudes of these elasticities |
impiy implausibly large reductions in per capita milk consumption. |

Further analysis reveals that the age, race and trend variables are
highly coilinear (simpte correlations between the variables is in excess
of 0.98 in absolute value}. To increase the precision with which these
efasticities could be estimated it became necessary to re-estimate
equation {1} dropping the trend term and, alternately, the age and race
variabtes (the resuits are represented by regression nos. 2 and 3 of
table 2). This approach, while introducing bias intc the estimated age
and race elasticities, produces elasticities of a more reasonable
magnitude, j.e., a race elasticity of -0.593 and an age elasticity of
0.722. Moreover, the very large t-ratios corresponding to these
estimates (in excess of 4.5 in absolute value) suggﬁst that the biased
estimates probably have a Tower mean squared erron than the
unbiased estimates obtained from the more completely specified model
represented by equation (1). Therefore, these elasticities will form the
bases for further analysis with respect to the effects of changes in
demographic characteristics on milk demand in the New York City market.

The positive coefficient of the trend term, while not precisely
measured because of its high intercorrelation with the age and race
variables, suggests that the combined influence of potentially relevant
omitted variables {discussed earlier} had a positive influence on milk
sales.

A Didression on Sources of Bias
in the Estimated Advertising Elasticity

The long-run advertising elasticity estimated from eguation (1) is
Targe compared to previous estimates obtained from a double-l1og specifi-
cation of the sales response function. Thompson, Eiler and Forker
(1976), using data for the period January 1971 to March 1974, put the
elasticity at 0.021. 1In a Tater study Thompson (1978), employing data
for the January 1975 to June 1977 periocd, estimated the elasticity at
$.628. The difference in the estimates may be ascribed to three factors:
(1) differences in data periods, {2) differences in model specification,
and (3) differences in technigues used to estimate the distributed lay

3/ The mean squared error of an estimator is its variance plus bias
squared. Note further that the TROLL-produced diagnostic statistic for
multicollinearity is significantly reduced by the elimination of the
trend and age or race variables {compare COND{X) numbers in table 2 and
see footnote b).




relationship between milk sales and advertising expenditures. The likely
effect of these differences is examined below.

The Kinnucan estimate is based on data covering the period January
1971 through June 1980 and hence the Thompson, Eiler and Forker, and
Thompson estimates may be regarded as results based on subperiods of the
Kinnucan study. The subperiod estimates (0.021 and 0.029) are in close
enough agreement to syagest no significant changes in the advertising
elasticity over time.=X/ Hence the estimated elasticity based on
the Tonger time period should be superior on this score because larger
samples generally yield statistically superior results,

Relative to equation (1), the subperiod elasticity estimates flow
from models which exclude all or most of the following relevant explana-
tory variables: cola price, coffee price, age, race and trend. If a '
statistical correlation between these excluded variables and advertising
expenditures exists, the omission of these variables will bias the
estimated advertising effect. Comparing the 1971-1980 estimate
(Ng.3=0.051) with the subperiod estimates (Ng.5=0.021 and ng. .= 0.029)
one would expect the direction of the bias to ge downward. To check
this, equation (1) w?i re-astimated omitting the age, race, coffee price
and trend variables.==/ The resulting Tong-run advertising elasticity-
estimate is 0.032, suggesting that excluding these variables from the
milk sales response function leads to a 33 percent downward bias in the
estimated long-run advertising elasticity (excluding the demographic
variables alone results in a 30 percent downward bias in the elasticity).
Apparently then, 86 percent {{0.032-0.051)/(0.029-0,051} X 100} of the
discrepancy between the overall and the subperiod estimates can. be
attributed to the omission of relevant explanatory variables.

In addition to time period and model specification differences, the
estimates based on the subperiod samples use a procedure which restr1cts
the distributed-lag advertising response to follow a Tow-order po]yn0m1a1
which terminates with a zero response. In contrast the 1971-1980
estimates impose no restrictions on the form of lag., A study employing’
the same model and data used by Thompson shows that the imposition of
polynomial and end-point restrictions results in a downward bias of six
percent in the estimated Tong-run advertising etasticity (Kinnucan 1981).
Applying this result to the specification error result discussed above we
would expect an estimated long-run advertising elasticity of 0.030 when
the January 1971 through June 1980 data are used. Indeed, as indicated
by regression no. 4, table 2, when a second degree polynomial restriction
with an end-point constraint is imposed on the misspecified milk demand
equation, the resulting estimated long-run advertising elasticity is
0.031. This estimate is close enough to the later subperiod estimate

10/

In fact, the difference between the two subperiod estimates may be
ascribed to the omission of cola prices in the earlier study.

11 '
/Co1a price is retained since the later subperiod study does include
this variable.
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(0.029) to argue that earlier estimates of the long-run milk advertising
elasticity for the New York City market had downward biases as large as
59 percent (0.021 compared with 0.051), due to the omission of relevant

explanatory variables and the use of inappropriate procedures for esti-
mating the distributed lag.

Estimated Effects of Demographic
Changes on Milk Sales

One way to gain some additional insight regarding the magnitude .
of age and race effects on milk consumption is to compare milk sales
in the absence of changes in these factors with actual sales. Looking
at the age effect first, the model (regression no. 3) predicts that if
the age structure in 1979 had remained unchanged from 1972 (i.e., with
32.6 percent of the population under 20), then milk sales would be
28.5 gallons or 9.6 percent higher than actual sales (table 3). If
the racial composition had remained unchanged since 1972 (at 18.4
percent nonwhite) the model (regression no., 2) predicts milk sales in
1979 of 28.8 gallons - a 10.8 percent rise over the actual sales.

Table 3. ESTIMATED PER CAPITA MILK SALES IN 1979 WHEN AGE AND RACE
FACTORS ARE HELD AT 1972 LEVELS, New York City Metropolitan

Area
Population | PopuTation Estimated Mi]ka/
Nonwhite Under 20 Sales in 1979~
percent percent gallons
21.5 (1979 level) 29.0 (1979 tevel) 26.0
21,5 (1979 level) . 32.6 (1972 level) 28.5
18.4 (1972 level) ' 29.0 {1979 level) : 28.8
) 32.6 (1972 level} : 31.3

18.4 (1972 level

a/ Actﬁa1 milk sales in 1979 were 26 galions per person. Estimates
are OLS projections based on regression nos. 2 and 3 of table 2,

Combining the two effects, these estimates suggest that milk sales in the
absence of age structure and racial composition changes would have been
31.3 gallons per person by 1979 - or 20.2 percent higher than the ob-
served level. A graph showing the combined effect of changes in these
two factors on milk sales in the New York City metropolitan area over
the period 1972-1979 is presented in figure 1. This graph illustrates
dramatically that per capita milk sales would have increased over the

- period had it not been for changes in the demographic composition of the
population. While these estimates should not be regarded as precise due
to the above described difficulties in measuring the independent effects
of the age and race factors, they do provide some idea of the importance
of these demographic changes in understanding the observed trend in milk
consumption.
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The Estimated Trend in Per Capita Milk Sales
Attributable to Milk Promotion

The estimates presented in the last section suggest that per capita
milk sales in the New York City metropolitan area would have increased
22.6 percent between 1972 and 1979 had the age structure and racial
composition of the market population remained unchanged. The principal
forces responsible for this (demographic-adjusted) sales increase appear
to be (1) the generally favorable trends on the economic factors affect-
ing milk consumption, i.e., rising real personal incomes, the nearly
constant level of real milk prices, large increases in real cola prices
and even larger increases in real coffee prices, and {2) dairy sponsored
promotional efforts, principally in the form of a $12.2 million media
campaign since 1971. The purpose of this section is to isolate that
portion of the estimated sales increase attributable to the promotional
effort. _

The approach is to remove from the sales trend estimated in figure 1
that portion associated with economic factors. That portion is estimated
by using regression equation {1) to estimate annual milk sales when the
income and price variables are held constant at their January 1972
Tevels. The same equation is then used to estimate actual sales. The

difference between these two estimates, ilTustrated in figure 2, is taken -

to be the sales change attributable to the economic factors., Note that
beginning in 1973, actual sales are larger than sales estimated on the
basis of constant trends in the economic variables. This suggests that
the observed trends in the economic variables did, indeed, have a favor-
able influence on milk sales over this period.

To arrive at the trend in milk sales attributable to the promotional
effort, the sales change attributable to the economic factors is sub-
tracted from total demographic-adjusted sales (the numbers represented by
the dashed line of figure 1). The resulting trend, compared with the
actual trend, is presented in figure 3. The estimated trend suggests
that the promotional efforts contributed about one-half to the overall
(demographic-adjusted) rise in per capita milk sales observed over the
period. Alternatively, the promotional efforts appeared to have been
successful in neutralizing the adverse effects of racial composition
changes but not the adverse effects of the age structure changes. Its
. year-to-year effect, however, is uneven; relatively large promotion-
induced sales changes appeared to have occurred between 1972-1973 and
1977-1978; modest promotion-induced changes occurred between 1973-1976
and 1978-1979; and an actual promotion-induced decline appeared to have
occurred between 1976-1977. This uneven pattern is to some extent
explicable in terms of the pattern of the advertising expenditures.
For example, real per capita advertising expenditure increased 56 per-
cent between 1972-1973, remained fairly constant between 1973-1976, and
declined 29 percent in 1977 to remain fairly constant at this lTower level
for the remaining years (see table 4)., The accelerated promotion-induced
trend between 1977-1979, despite the sharp 1977 cutback in real adver-
tising, is somewhat puzzling but may be due to improvements in milk
quatity presumed to have occurred over this period.
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The Economic Effectiveness of Generic Advertising of Milk

The statistical results presented earlier suggest that a clear,
positive relationship between milk sales and generic advertising exists.
Yet, as Hadar (1971, p. 128) points out, for advertising to be profitable
it must bring about a sufficiently 1arqe shift in demand to compensate
for costs. One way to determine if generic advertising in the New York
City metropolitan area has been profitable for dairy producers is to
compute the farm value of the sales increase attr1but?81e to advertising
and compare this figure with the cost of advertising.2%/ This is
done for 1972-1979 (table 4).

Estimated milk sales with "no" advertising is computed via equa-
tion (1) by setting the advertising variables at their lowest observed
levels; (approximately $9,000 per month in real terms) and letting the
model predigt milk sales, given the actual changes occurring in the other
variables.=2/ The increase in milk sales attributable to adver- ,

- tising is computed as the difference between estimated actual milk sales
and estimated milk sales with no advertising. The farm value (fv) of:
this sales gain is then computed on a month-by-month basis using the
formula fv = g-pd-N-C, where g=sales gain in gallons attributable

to advertising, pd=Class I-Class II milk price differential, N=population
of the Standard Metropolitan Statistical Area %M?A), and C=1.28/14,88372
= a unit conversion factor (pounds to gallons). 47 “The advertising

cost is the portion of the media expenditure in the market that pertains
to SMSA population (generally this represents 60 percent of the total
expenditure in the New York City market). For the dairy producer, the
profitability of the advertising expenditures is the difference between
the farm value of the sales increase and the cost of advertising.

The estimated annual increase in per capita milk sales attributable
to advertising ranges from 1.6-3.1 gallons for an annual average increase

ig/An alternative procedure suggested by Hadar is to measure the price
reduction required to offset the loss in sales when advertising is
reduced to zero. Under this criterion, for advertising to be
profitable "one dollar's worth of advertising per unit of output must
}n some)sense be more effective than a discount of one dollar"
p. 128). :

w1~§»/Setting advertising at the lowest observed level rather than at zero
reduces the prediction error because the predicted value is based on
observations which lie within the range of the original data.

iﬂ/ln addition to the magnitude of the monthly sales gain (g), the size
of the Class I-Class II price differential (pd) in any given .month has
a major influence on the profitability of the advertising investment
(see, e.g., Thompson and Eiler 1977).
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of 2.5 gallons per person over the 1972-1979 period.léj On average,
this represents a 10 percent increase in milk sales. The farm value of
this sales increase over the eight-year period is approximately $44
million. When i87pared with the cost of achieving this sales increase
($7.2 million),=2/ dairy producers realized a net return of $37

million from advertising a $6.07 average return on investment. Thus it
appears that the investment in the New York City metropolitan area has
stimulated demand sufficiently to make advertising highly profitable to
affected dairy producers, :

Limitations

A number of Timitations regarding this study must be made clear if
the conclusions and implications are to be regarded in appropriate per-
spective. First, the procedure used to estimate the age and race elas-
ticities are biased, therefore any conclusions based on the estimated
effects of these factors must be treated with caution. The nature of the
bias, however, appears to be in the direction of providing more conserva-
tive estimates of the effect of each factor, so that resulting inferences
are likely to understate the true effect of changes in these variables.
The problem which forced a biased approach - multicollinearity - could
possibly be overcome by ex ante adjustment of the data using an adult-
equivalent scale deflator (see, e.g., Price). Yet, this approach is not
without difficulties and, given the precision and reasonable size of the
biased estimates, may he unnecessary.

Another limitation of the study has to do with the way in which the
advertising variable is measured. Ideally such a measure would reflect
actual changes in the quality and quantity of advertisements as perceived
by consumers. The dollar expenditure measure used in this study probably

falls short of the ideal measure, particularly since it represents expen-
ditures on advertisements in different media as well as advertisements of

varying effectiveness (e.g., the 61 different milk commercials that
appeared on television in New York City since 1975 were probably not all
equally effective). The resulting measurement error may account for the
irregular pattern in the estimated lagged response and would downward .
bias the estimated Tong-run advertising elasticity.l’. These

lé/Thompson's estimates of the sales gain are much smaller (in the neigh-
borhood of one gallon per year) due to the severe downward bias in his
estimates of the long-run advertising elasticity. The nature of this
bias was discussed in detail earlier in the text.

1 /Th1s $7.2 million is the portion of the total advertising expenditure
($12.2 miTlion) that relates to the portion of the Media Coverage Area
popu]at;on for which milk sales figures are available (see footnote d
table 4).

1 . . . . P

—Z/when a variable is measured with error the corresponding regression
coefficient has a downward bias in absolute value (see, e.g., Rao and
Miller, pp. 179-182).




- 18 -

potential problems might be avoided by devising a quantity measure for
advertising, based perhaps on demographic rating points, a measure used
by the advertising industry to indicate actual impact.

A final, perhaps more important limitation of the study, is the
inadequate treatment of the potential effects of the other components of
the New York milk promotion program. Media advertising in New York City
represents only about 50 percent of the total dairy funds collected for
milk promotion in New York State. An additional 20 percent of the funds
are spent on nutrition education and research - one half of which is
targeted for the New York City area. Further, milk quality research at
Cornell, funded primarily by dairy promotion dollars, may have resulted
in significant improvements in the quality of milk available to New York
City consumers since 1975. A trend variable probably represents an
inadeguate treatment of these and other nonmedia promotional influences.
To the extent that this is true, the estimated effectiveness of the media
advertising component of the promotional program would be overstated.

Conclusions and Implications

With the above caveats in mind, some conclusions can be drawn.
First, the results presented in this study indicate that trends in the
demographic factors of age and race have strong negative consequences for
fluid milk demand in the New York City metropolitan area. During the
1971-1979 period the nonwhite proportion of the population grew by 20
percent and the under 20 population proportion decreased by 13 percent.
According to the estimated age elasticity (0.72) the change in the age
structure over this period, considered alone and assuming no changes 1in
beverage prices and income, would have resulted in a 9.4 percent decrease
in per capita milk sales. Simitarly, the estimated race elasticity

(~01g0) leads to an expected 12-percent decrease in milk sales, ceteris
paribus,

The fact that per capita milk sales in this market remained rela-
tively constant over this period suggests that the favorable trends in
economic factors affecting milk consumption {(nearly constant real milk
prices, large increases in real cola and even larger increases in coffee
prices, and increasing real per capita incomes) as well as the $12.2
million investment in media advertising have worked to offset the adverse
effects of the demographic trends. The statistical results verify this
contention.

Second, the study suggests that generic media advertisement of milk
in the New York City metropolitan area is a profitable activity for dairy
producers. The model estimates a ten-percent average annual increase in
per capita milk sales as a result of the promotion effort. This sales
increase translates into an average $6.07 return on investment to dairy
farmers, :

The positive experience of the advertising effort in the New York
City metropolitan area suggests that promotional policy may be a valuable
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tool in reducing the current excess supply problem. Dairy farmers may
want to consider expanding their promotional efforts into other markets
to further enhance milk demand. In a time of budget austerity, costly
dairy surpluses create especially adverse publicity. Moreover, in addi-
tion to the positive economic advantages, any producer-funded effort to
reduce surpluses is 1ikely to have politically favorable effects.
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