







































































































































































and an estimate of the annual trend in the level of demand
for turkeys. The annual trend is a proxy for changes in
consumer tastes and preferences for turkeys (including
marketing innovation). If one compares results of studies
in which data for different time periods were analyzed,
one sees that the direct price elasticity for turkeys is
decreasing over time and that consumers are becoming
less responsive to changes in turkey prices. Perhaps most
of the price effect has already been realized through the
extended period of relatively low real prices for turkey.

Figure 5

U.S. Turkey Industry

Even if improvements in efficiency of turkey production
continued to decrease the real price of turkeys, oppor-
tunities to increase turkey consumption by reducing tur-
key prices have diminished.

Pork was the only meat we identified as a substitute for
turkey. Although the relationship was statistically signifi-
cant at a high probability level, a major large change in
pork prices would be required to generate any substan-
tial change in the demand for turkey.
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The estimated response of turkey demand to changes in
consumer income was- also less than estimates calculated
by use of data from earlier time periods. Therefore,

future increases in turkey demand due to increasing con--

sumer income will likely occur at a propomonally slower
rate. The estimated 1969-81 trend increase in demand
for turkey was 0.111 pound per year. In the first three
quarters of the year, demand trended upward at an an-
nual rate of 0.168 pound, whereas in the fourth quarter,
demand trended downward at an annual rate of -0.060

Figure 6

pound (see appendix). Demand seasonality for turkey
averaged about 1 pound higher per consumer per month
in November than in any other month. The level of de-
mand was lowest in the first quarter and increased pro-
gressively through the fourth quarter.

Average per capita turkey consumption in 1965-69 was
8.0 pounds per year, whereas it was 10.7 pounds in the
1980-82 period, an increase of 2.7 pounds. We used the
demand relationships in table 46 to estimate the distri-
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bution of the change in turkey consumption among sources.
About 41 percent of the net increase ? in annual average
turkey consumption during the period can be accounted
for by the decrease in real turkey prices. This portion
represents an increase in the quantity of turkey purchased
in response to a lower price; it does not represent an in-

crease in the demand schedule for turkey.

2Net increase accounts for a decrease in demand for turkey because
of a decrease in real prices for pork.

Figure 7

-U.S. Turkey Industry

The cross elasticity of demand for turkey associated with
changes in pork prices was relatively small. However, the
real price of pork decreased during the period and ex-
erted a downward pressure on turkey demand; the im-
pact of this change in annual consumption was about
-0.2 pound per person. The 18.8-percent increase in
average per capita income accounted for 0.2 pound, or
8 percent of the net increase in per capita turkey con-
sumption (table 46). However, the annual trend (the
proxy for consumers’ tastes and preferences) accounted

Quarterly Per Capita Turkey Consumption

¢ perib*
55
.66
754 °65
50 |- e 64
4 70
T4 teg o6
68 71
45 — .78
072
77
* 76
e79
40
® 80
35 -
81
° 82
30 | o83 1 |
3 4 5 6 7

Per capita turkey consumption, Ibs, quarter 4

*Deflated retail turkey price (base year = 1967),
1973 price, beyond the scale of this chart, was 66.5 cents per Ib. and consumption dropped to 3.9 Ibs, per capita.

53



Lasiey, Henson, and Jones

Table 45—Demand elasticity relationships for turkey,

1969-81
Percent
Direct price elasticity for turkey
(retailv level) ~0.472
Cross elasticity with pork price +.186
Income elasticity for turkey +.131

Pounds per capita

Annual trend in level of demand 111

for 1.6 pounds or 60 percent of the estimated net in-
crease in per capita turkey consumption in 1965-82. This
finding is reasonable as the upward trend in demand
was in the first three quarters when consumers are more
likely to use turkeys in product forms other than the
traditional whole bird. Most of the increase in turkey
consumption was in new products which cater to con-
sumer desires other than that for the traditional holiday
consumption of whole turkeys. Continuing development
of new turkey products which appeal to changing con-
sumer tastes will likely provide the turkey industry with
the best opportunity for growth.

Note that the above relationships were estimated based
on whole turkey prices even though more and more tur-
key sales are in forms other than whole birds and are

priced higher than whole birds. Therefore, demand has
likely increased more than the estimates reported above
would suggest. Because most of the increased consump-
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Table 46—Factors responsible for change in annual per
capita turkey consumption, 1965-69 to 1980-82

Share
Factor change
contributed

Change in turkey consumption

————— Percent—————— Pounds

Retail price of turkey

(deflated) 28.1 13.26 1.06
Retail price of pork

(deflated) -15.1 2.81 .22
Per capita income

(deflated) 18.8 2.46 .20
Annual trend

(14 years) NA NA 1.55
Total change — — 2.59

NA = Not available
— = Not applicable.

tion in recent years has been in products with higher-
than-whole-bird retail prices, the magnitudes of demand
elasticities are probably somewhat more elastic (respon-
sive to price change) than the estimates reported. The
discrepancies are probably larger for estimated relation-
ships for the first three quarters of the year when rela-
tively large proportions of turkey consumption are in the
higher priced, less traditional forms. The fourth-quarter
holiday season favors consumer purchases of the tradi-
tional whole bird at lower prices, consumed at relatively
stable annual per capita rates.
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Appendix: Demand Equations for Turkeys

We used monthly data for 1969 through 1981 to
estimate retail demand for turkeys. Prices and in-

come were deflated by the Consumer Price Index, with
1967 = 100. We used ordinary least squares to estimate
the parameters of the model. A single-equation model
was estimated because turkey supply within a given
month is mostly predetermined. Turkey consumption
was specified as a function of the price of turkey, prices
of other meats (beef, pork, and chicken), and consumer
income. The model included an annual trend variable to
account for changes over time in consumer tastes and
preferences. We used discrete variables to test for varia-
tions among months in the level of turkey demand. We
used interaction variables to test for seasonal variations
in demand relationships. The final model estimated was:

CT,=  1.0401 — 0.0080 PT, + 0.0011 (PP,QP)
(11.0620)  (4.0936) (4.0829)

+ 0.4393 (Y,TR)) +0.9655 NOV, — 0.7664 Q1,
(6.1914) (32.6936) (20.4961)

— 0.6699 Q2, ~ 0.4611 Q3, — 0.0185 Q4 TR,
(17.8890) (12.4050) (4.2716)

R2 = 0.96 Durbin-Watson = 1.96 (1)

where:

CT, = consumption of turkey, pounds per capita
in month t;

PT, = deflated retail price of turkey, whole
birds, cents per pound in month t;

PP = deflated retail price of pork, cents per
pound in month ¢;

QP, = consumption of pork, pounds per capita

in month t;

deflated disposable personal income,

$100,000 per capita annual rate in month t;

TR, = annual trend; TR, = 1 for 1969,
TR, = 2 for 1970, TR = 3 for
1971,..., TR, = 13 for 1981;

NOV, = discrete variable for demand shift in
November; NOV, = 1 in November,
NOV, = 0 in all other months; and

Q1. Q2,, Q3,, and Q4, = discrete variables

for seasonal demand shifts;

January 1 through March, Q1, = 0 in all

other months;

=<
i

Ql1,
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Q2, = April 1 through June, Q2 = 0 in all
other months;

Q3, = July 1 through September, Q3, = 0 in all
other months; and

Q4, = October 1 through December, Q4, = 0 in

all months.

The numbers in parentheses are Student t-statisitics. All
parameters in the model are statistically significant at
the 99-percent probability level. The model accounted
for 96 percent (R?) of the variation in monthly average
per capita turkey consumption during 1969-81. The
Durbin-Watson statistic indicates no serial correlation in
the estimated residuals. The signs of the coefficients are
those expected.

Estimates of relationships between turkey demand and
prices of beef and chicken were not statistically signifi-
cant at an acceptable level. Prices for these meats were
not included in the final model. To reduce the problem
of intercorrelation among prices of meats, we used ex-
penditures (for example PP QP ) for substitute goods in-
stead of prices (PP) (see 30, p. 11). There was a strong
inter-relationship between per capita income and the an-
nual trend. This relationship was accounted for by use
of a variable in the model which was the product of in-
come times trend. Except for November, differences
among estimates of monthly demand shifts within quar-
ters were not statistically significant at an acceptable
level. Thus, quarterly demand shifters were included in
the final model. The rate of increase in per capita de-
mand for turkeys was less in the fourth quarter than in
the first three quarters. We accounted for this difference
by including a variable calculated as a product of the
fourth-quarter demand shifter (Q4,) and the trend
variable (TR)).

We used parameters in the demand equation to calcu-
late the elasticities reported in the text. At the means of
the data, the general equation for estimation of elastic-
ities is:

A
E= b— @

where:
b = regression coefficient of Y with respect to X,

Y = average value of the independent variable, and
X = average value of the dependent variable.
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Average values of CT and PT were 0.757 and 44.627,
respectively. Thus, based on menthly data, the direct
price elasticity of demand (E) for turkeys is:

44.627
E = —0.008 0757 = —-0.472 3)

We estimated the cross elasticity of turkey consumption
with respect to pork price using a procedure outlined by
Kung and Jack (30, pp. 27-30), because of the relation-
ship between pork prices and pork consumption. Aver-
age values of PP, and QP, were 70.237 and 5.016,
respectively. Haidacher and others (24, p. 14) estimated
the direct price elasticity of demand for pork (Pe) was
—0.730. Thus:

Pe = b—4X - _0.730 = p 10:287
QP 5.016
b = —0.052 = 2
PP
QP = -0.052 PP @)

From the turkey demand equation, one derives:

CT

—ET_ _ o.0n
(PP QP)
cT
= 0.011
PP QP + QP PP
CT = 0.011 ()

70.237 QP + 5.016 PP

60

Substituting equétiofn (4) in 'e'qqatidn (5). one derives:

, = 0.011
70.287 (-.052 PP) + 5.016 P

LT _ 0.002

PP

Cross elasticity of demand for turkey with respect to
pork price is:

_ CT % PP =0.002 70.237

PP = CT 0.757 ~ 0186

We also estimated the income elasticity at the means by
using the general equation for calculation of elasticities.
Averages of Y and TR were 0.032 and 7.039, respective-
ly. Income elasticity of demand (Ey) for turkey was:

Ey = (0.4393 x 7.039) %7)—:—3— = 0.181 (6)

The trend (proxy for change in the level of demand
because of changes in consumers’ tastes and preferences
including marketing innovation) was estimated in
pounds per month. Monthly average trends were ag-
gregated to provide an estimate of the annual trend.

The trend on a monthly basis for the first 9 months was:
TQIl-3 = (0.439) (0.032) = 0.014 pound per month.
The trend for the last 3 months was: TQ4 =

(0.439 x 0.032) — 0.019 = —0.005 pound per month.
The annual trend in the demand for turkeys was:

(9 x 0.014) + (3 X (—0.005)) = 0.111 pound per year.
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Appendix table 1—Consumer price index and price indexes for selected production inputs

Consumer Producer Fuels and Wages in

Year price _ price Containers related food and Turkey

index index products kindred ration

(CPY) (PPI) and power industries

1960=100

1950 81.3 84.3 75.4 90.6 59.7 106.4
1951 87.7 92.3 88.5 94.0 64.0 115.5
1952 89.6 91.8 83.7 93.8 68.2 121.6
1953 90.3 90.8 83.8 96.4 72.6 113.8
1954 90.8 91.0 85.3 95.0 75.3 114.8
1955 90.4 91.2 86.5 94.9 78.7 108.4
1956 91.8 93.8 92.8 97.8 83.5 106.2
1957 95.0 97.2 96.9 103.1 87.7 104.9
1958 . 864 99.5 99.2 99.2 92.0 105.1
1959 98.4 99.3 98.6 99.2 95.7 104.3
1960 100.0 100.0 100.0 100.0 100.0 100.0
1961 101.0 100.0 99.2 101.1 102.9 100.9
1962 102.1 100.3 100.4 100.6 106.1 102.1
1963 103.4 100.0 99.2 100.2 109.0 104.7
1964 104.7 100.4 98.4 97.5 112.4 103.7
1965 106.5 102.1 . 100.3 99.4 115.1 104.5
1966 109.6 105.4 103.0 101.8 119.5 105.6
1967 112.7 ' 106.7 104.7 104.1 125.2 105.7
1968 117.5 109.7 107.2 102.9 132.8 101.6
1969 123.8 113.8 111.3 105.0 140.3 103.8
1970 131.1 117.7 116.6 110.5 149.8 109.7
1971 136.8 121.3 122.1 119.9 160.2 112.2
1972 141.3 125.1 127.6 123.4 170.2 113.8
1973 150.1 136.5 135.3 139.8 181.1 183.9
1974 166.5 157.4 159.4 216.8 197.2 201.2
1975 181.7 174.4 179.5 255.0 216.6 194.3
1976 192.2 181.8 189.9 276.4 235.2 202.2
1977 204.6 192.7 202.2 314.5 254.6 213.9
1978 220.3 207.7 222.5 335.6 275.0 212.4
1979 245.1 230.6 246.4 424.7 297.2 235.3
1980 278.2 263.4 275.8 596.7 325.2 259.5
1981 307.0 290.7 296.6 722.6 353.6 289.8
1982 325.6 299.6 306.7 721.3 374.5 266.5
1983 336.3 304.3 300.1 691.7 387.8 287.4

Sources: (69, 78, 79, 80).

61



89

Appendix table 2—Volume of turkey certified under Federal inspection, by product form, by months for selected years, 1960-83

Item January February March Aprii May June July August  September October November December Annual
Million pounds
Cutup RTC weight:
1960 NA NA NA NA NA NA NA NA NA NA NA NA. NA
1965 5.6 3.6 5.2 3.9 4.0 5.2 5.4 10.8 14.0 15.5 13.8 10.2 97.2
1970 10.8 10.4 9.9 9.8 9.8 14.2 20.0 20.9 23.1 24.9 19.6 17.5 190.7
1975 21.6 17.2 16.5 21.1 217 254 271 29.8 33.0 39.3 31.2 28.9 312.8
1980 56.9 47.9 47.9 48.0 534 59.5 52.0 53.9 51.6 66.2 58.9 58.6 655.8
1981 59.7 47.9 54.6 50.1 ©~ 57.1  58.7 56.1 60.3 59.7 67.0 64.2 65.9 701.3
1982 53.8 56.7 62.1 48.3 534 64.7 49.9 65.2 67.2 75.7 72.8 64.2 734.0
1983 63.1 61.4 66.2 64.1 . 67.7 62.7  58.7 74.8 73.4 74.6 74.9 66.0 809.2
Further processed
as whole body: : :
1960 3.1 2.7 3.7 3.0 3.4 3.7 3.5 4.6 5.3 7.1 7.3 6.3 54.0
1965 7.0 6.3 7.4 7.5 6.9 8.0 9.1 8.8 9.7 11.5 11.6 11.0 105.0
1970 15.3 12.8 11.6 10.8 104 149 19.8 20.5 22.3 25.5 20.9 16.7 201.0
1975 18.8 16.6 18.3 20.1 18.6 28.3 40.6 44.0 45.8 52.9 40.5 27.5 372.0
1980 29.1 30.7 33.9 31.3 455 559 70.0 72.6 83.6 102.4 67.9 48.0 671.1
1981 29.8 23.6 32.2 375 459 72.0 86.8 92.0 88.6 86.6 70.8 39.6 705.5
1982 31.2 31.9 39.5 39.8 53.0 629 80.5 104.3 102.6 89.6 72.9 39.4 747 .4
1983 24.5 24.4 46.7 40.8 524 736 83.8 88.8 84.7 91.6 63.5 33.6 708.7
Further processed
other than whole: :
1960 2.6 2.4 3.1 2.5 2.9 3.1 3.0 3.9 4.5 6.2 6.3 6.3 47
1965 9.8 8.8 10.2 10.5 9.5 11.1 12.6 12.3 13.4 16.0 16.1 16.7 147
1970 21.2 17.6 15.9 149 143 205 27.3 28.3 30.9 35.2 28.8 23.0 278
1975 27.0 23.8 26.4 29.0 26.7 40.8 58.5 63.4 66.0 76.2 58.4 39.7 536
1980 66.3 66.5 66.8 67.1 79.8 84.8 85.9 88.8 99.1 96.8 76.8 74.0 952.8
1981 72.0 69.0 79.9 75.7 77.8 83.8 83.2 92.7 91.4 94.1 87.4 77.4 984.6
1982 66.1 63.9 -89.6 67.6 75.0 85.1 74.7 95.5 98.8 104.7 93.3 89.7 1,033.9
1983 78.8 81.7 94.2 87.3 89.2 100.2 91.0 110.7 109.8 112.9 105.0 82.5 1,144.4

RTC= Ready to cook.
NA = Not available.

Source: (76).
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Appendix table 3—Product usage and forms as percentage of turkey certified RTC at slaughter by months, selected years, 1960-83!

Item January  February March April May June July August September  October  November December Annual
Percent
Further processed:
1960 11.8 17.1 23.1 15.4 10.7 6.7 5.8 3.6 3.0 3.2 3.5 5.0 5.0
1965 31.4 64.2 70.3 67.3 35.2 20.3 13.2 7.5 6.0 6.1 5.9 10.6 11.1
1970 52.% 79.3 71.9 54.0 31.8 18.7 15.9 13.3 12.6 12.7 11.8 15.4 17.7
1975 41.6 50.5 48.5 42.2 326 295 30.3 31.2 28.8 29.6 26.5 25.2 31.2
1980 47.0 60.8 52.2 46.9 44.7 41.0 35.7 39.1 40.6 34.7 31.2 38.8 39.2
1981 50.7 57.7 58.6 50.7 43.6 37.1 33.2 35.4 33.5 32.4 31.4 37.9 39.2
1982 50.0 51.8 57.8 459 456 39.4 32.7 36.0 36.9 37.9 32.2 46.5 42.0
1983 54.7 60.3 51.5 52.4 48.6 43.3 40.5 40.7 41.6 40.1 36.4 43.4 44.7
Cutup:
1960 NA NA NA NA NA NA NA NA NA NA NA NA NA
1965 17.9 26.3 35.9 25.0 14.8 9.5 5.6 9.9 9.4 5.9 5.0 6.7 7.3
1970 26.7 46.8 44.8 35.5 21.8 13.0 11.6 9.9 9.4 9.0 8.0 11.7 12.2
1975 33.3 36.5 30.3 80.7 26.5 18.4 .14.0 14.7 14.4 15.3 14.2 18.3 18.2
1980 40.3 43.8 37.5 33.6 29.9 28.8 22.0 23.7 21.1 23.9 23.9 30.7 28.1
1981 42.0 40.0 40.0 33.6 32.0 26.0 22.4 23.0 21.9 23.1 23.1 32.3 28.0
1982 40.7 46.0 40.1 32.8 32.5 29.9 21.9 24.6 25.1 27.4 25.1 33.3 29.9
1983 43.8 45.3 36.2 385 36.9 27.1 26.1 27.5 27.8 26.5 25.9 34.9 31.6
Chilled, RTC:
1960 9.5 21.1 17.9 23.5 15.9 15.2 15.6 12.8 18.7 12.4 20.5 18.4 15.6
1965 2%.4 16.8 23.4 26.9 28.9 25.2 20.8 16.9 15.9 16.9 24.3 30.9 21.1
1970 25.2 25.7 26.7 26.8 249 174 17.0 15.6 15.1 16.0 24.9 30.0 19.8
1975 27.7 28.2 30.5 2%.9 20,9 21.1 15.8 15.4 16.7 18.8 27.3 30.1 21.4
1980 34.3 31.6 30.4 29.2 26.1 24.7 22.7 22.5 22.3 24.6 33.8 31.8 27.1
1981 28.1 28.9 28.8 27.3 23.8 21.3 19.6 22.1 22.7 26.1 35.2 36.4 26.4
1982 30.9 33.6 36.0 33.9 29.8 289 27.1 27.8 27.8 28.8 37.4 39.8 31.5
1983 38.9 38.7 37.2 33.6 29.8 27.7 26.8 29.8 27.8 29.5 38.9 44.0 32.9
Frozen, RTC:
1960 90.5 87.9 82.1 77.2 84.1 84.8 84.4 87.2 86.3 87.6 79.5 81.6 84 .4
1965 76.6 82.5 76.6 78.1 70.7 74.8 79.2 83.2 84.1 83.1 75.6 69.1 78.9
1970 74.8 74.3 73.3 72.8 75.1 82.7 83.0 84.4 84.9 84.0 66.8 69.3 78.9
1975 72.3 71.8 69.7 76.1 79.2 78.9 84.2 84.6 83.3 81.2 72.7 69.8 78.6
1980 65.8 68.5 69.7 70.8 73.9 75.4 77.3 717.5 77.7 75.4 66.2 68.2 72.9
1981 71.9 77.8 75.9 75.9 76.2 78.6 80.4 77.9 717.3 73.0 64.8 63.6 73.6
1982 69.1 68.6 64.0 66.1 70.2 71.1 72.5 72.4 79.2 71.1 62.6 60.2 68.5
1983 61.1 61.3 62.8 66.4 70.2 72.3 7%.2 70.2 72.2 70.5 61.1 56.0 67.1

RTC = Ready to cook.
NA =Not available.

Further processed and cutup are not additive.

Source: (75).
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Appendix table 4—U.S. Department of Agriculture contracts to purchase turkey, by month, 1960-83!

Year January  February March Aprii May June July  August September October November December Total
Mllion pounds
Ready-to-cook weight:
1960 0 0 0 0 0 0 0 0 15.5 3.4 0 0 18.9
1961 0 0 0 0 0 0 0 7.8 40.2 11.9 .1 0 60.1
1962 0 0 0 0 0 0 0 0 10.3 23.8 8.8 0 42.9
1963 0 0 () 0 0 0 0 1.5 30.9 11.2 0 0 43.6
1964 0 0 0 0 0 0 0 12.8 31.4 16.6 0 0 60.8
1965 0 0 0 0 0 0 0 0 13.3 15.2 1.4 0 29.7
1966 0 0 0 0 0 0 0 8.0 4.9 0 0 0 12.9
1967 0 0 0 0 0 0 11.8 17.2 26.5 19.4 0 0 74.8
1968 0 0 0 0 0 0 0 30.9 13.7 0 0 0 44.6
1969 0 0 0 0 0 0 0 5.9 12.1 2.6 0 0 20.6
1970 0 0 0 0 0 0 0 10.9 13.7 8.4 2.1 0 35.0
1971 0 0 0 0 0 0 8.2 6.8 10.4 12.7 7.1 0 45.2
1972 0 0 0 0 0 0 1.5 14.8 14.0 11.6 8.5 1.3 51.6
1973 0 0 1.5 5.0 0 0 0 2.4 10.1 11.3 5.3 0 35.6.
1974 0 0 0 0 0 0 9.3 3.1 15.8 9.5 3.7 9.8 51.4
1975 2.2 0 0 0 0 0 0 2.1 6.9 10.4 0 0 21.6
1976 3.9 4.6 0 0 0 0 0 6.6 13.9 14.4 0 0 34.9
1977 6.2 7.2 0 0 0 0 5.8 16.6 14.3 3.9 10.3 9.0 73.4
1978 9.6 6.8 8.0 0 0 0 0 7.7 14,5 14.0 9.4 9.8 80.0
1979 13.3 3.7 2.8 0 0 0 6.6 9.5 15.3 15.3 10.9 18.8 96.2
1980 16.3 10.4 L5 0 0 0 3.9 7.7 8.2 23.0 13.2 15.4 99.6
1981 7.2 0 0 0 0 0 3.2 10.2 14.3 15.1 4.2 0 54.2
1982 12.9 7.8 1.4 0 0 0 5.1 12.3 18.0 10.0 5.0 2.5 75.0
1983 1.7 11.2 10. 0 0 0 9.2 10.4 10.1 5.5 0 0 58.5
1,000 dozen cans
Canned boned turkey:
1968 0 0 0 0 0 0 0 0 0 3.4 299.2 533.8 918.0
1969 81.6 0 0 0 0 0 193.8  533.8 734.4 523.6 0 0 2,067.2
1970 0 0 0 0 0 0 20.4 23.4 0 78.2 306.0 44.2 472.8
1971 85.0 40.8 23.8 0 0 0 149.6 207.4 0 0 0 0 486.2
1972 0 0 0 0 0 0 397.8  108.8 190.4 153.0 129.2 74.8 1,054.0
1973 104.7 89.9 0 18.7 224 374 34.0 1394 119.0 142.8 10.2 153.0 871.4
1974 95.2 0 0 0 0 0 0 0 0 0 0 0 95.2
1975 0 0 0 0 0 0 0 ] 0 0 0 0 0
1976 0 0 0 0 0 0 0 0 1.7 .5 7 0 3.0
1977-83 0 0 0 0 0 0 0 0 0 ] 0 0 0

INot adjusted for contract cancellations.
Source: (67).
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