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PRODUCING EGGS IN NEW JERSEY

An Economic Study

By Edward J. Smith, Agricultural Economist

SUMMARY

Since 1930, production of chickens and eggs has increased more than has that of

dairy products and red meats, despite the relatively lower prices received for chickens
and eggs. More efficient poultry production explains at least part of this shift.

Broilers have replaced farm flocks of chickens as the main component of chicken
meat marketings, because of (a) rapid increases in broiler production, (b) fewer hens
required for a given volume of egg production with the higher rate of lay per bird, and
(c) the increased use of sexed chicks, which has reduced greatly the number of cockerels
raised by egg producers in replacement flocks.

Average flock size has increased steadily since 1930, partly because of the elimi-
nation of many small farm flocks and partly because of the trend toward larger commer-
cial flocks. This development has been pronounced in the Northeastern States, especially
in New Jersey.

There appears to have been a gradual but steady concentration of egg production in

the Northeastern States. In 1957, total United States egg production was only about two-
thirds greater than the 1935-39 average. In the Northeastern States, however, production
doubled in the same period, and production in New Jersey was about four times the
1935-39 average. Recent sharp increases in production of eggs in several Southern States
suggest a shift in this trend.

In trying to improve efficiency and maintain their competitive position, New Jersey
poultrymen have made several changes. Among the more important of these are an
increase in size of flock, a higher rate of lay per hen, more widespread use of cleaners,
graders, and automatic feeders to replace hand labor, and the raising of several lots of
replacement birds so as to use production facilities and labor more efficiently through-
out the year. Despite these changes, unfavorable cost -price relationships have depressed
earnings in recent years.

The net farm income of the poultryman is particularly sensitive to changes in the
prices of eggs and feed. For this reason, change in egg and feed prices is the main
reason for the year-to-year variations in the earnings of typical egg producers.

INTRODUCTION

The postwar period has been one of especially rapid change for commercial egg
producers. Even more than in many other lines of agricultural production, size of
operation has increased, rates of production have gone up, and new methods have been
used to save labor and use production resources more effectively. These changes seem
to have been most striking in the Northeastern States, where the relatively large number
of commercial poultrymen are attempting to meet both competition from egg producers
in other areas and competition from other food products (fig. 1).

The main purpose of this report is to describe and analyze the more important
changes that have occurred since the end of World War II in one of the most concentrated
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Figure 1

commercial egg -producing areas in the Northeastern States --central and southern
New Jersey. This is one of several studies of adjustments, costs, and returns on com-
mercial family -operated farms. 1

Adjustments made by commercial poultrymen in New Jersey during the postwar
years were mainly attempts to maintain or improve their competitive position. Thus,
the basic causes that brought about these changes --national production and price trends
in eggs and competing products, new technological developments, and the like--are not
confined to the particular area under consideration. They have a much wider geographic
setting. Therefore, before turning to the main task of the study reported, some of the
national and regional trends that have influenced the changes that have occurred in the
New Jersey area are sketched.

NATIONAL TRENDS IN PRODUCTION AND PRICES

One of the more significant developments in agricultural production since the early
thirties has been the divergent production and price trends of poultry products on the one
hand, and of red meats 2 and milk on the other. Christensen and Mighell 3 called attention
to this in their comprehensive study of the poultry industry nearly a decade ago, and the
contrast has become even more marked since that time, particularly with respect to

broiler production.

1 For the latent annual estimates on all these farms, see U. S. Agricultural Research Service, Farm Economics Research Divi-

sion, Farm Cons and Returns: Commercial Family-Operated Farms by Type and Location, U„ S„ Dept, Agr. Agr. Inform. Bui. 176,

70 pp., illus. Revised August 1959.
2 The sharp increase since 1950 in the production line for red meats in figure 2 is considered to be more of a cyclical buildup

longtime trend line.

3 Christensen, R. P., and Mighell, R. L., Competitive Position of Chicken and Egg Production in the United States, U.S. Dept.

Agr. Tech. Bui. 1018, 58 pp., illus. 1950.
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As a result mainly of the spectacular expansion of the broiler industry, production of
chicken meat has increased rapidly since 1930, as shown in figure 2. Although since the
late thirties... production of eggs has increased less rapidly than production of chicken
meat, it has still increased between two and three times as much as production of milk
and, until the recent cyclical increase, more than production of red meats. This increase
occurred despite the relatively lower prices for eggs and chicken meat shown in figure 3.

An additional indication of the less favorable economic climate for egg producers is given
by the declining egg -feed price ratio shown in figure 4. Had the price relationships of the
1935-39 period continued into the late fifties, the relative increase in production of
poultry products probably would have been much greater.

But the more than twofold increase in production of chicken meat since the 1935-39
period is only part of the story. This increase was a result of the tremendous expansion
in broiler production, which more than offset the steady decline in marketings of farm
chickens (fig. 5). Broiler production was not important enough to be reported separately
before 1934, and prior to the. end of World War II, it did not exceed a fourth of the total
production of chicken meat. During the postwar period, broilers have steadily increased
their share of the market; they accounted for nearly 80 percent of all chicken meat pro-
duced in 1958.

The absolute changes in this period are even more striking. While marketings of
farm chickens dropped from 2,144 million pounds in 1947 to only 1 ,050 million pounds
by 1958, broiler marketings skyrocketed to 5,431 million pounds, or slightly more than
five times their 1947 volume. All this occurred in hardly more than 10 years.

What is responsible for these changes in production patterns ? According to Christen-
sen and Mighell, rapid improvements in production efficiency reduced the real costs of
producing eggs by nearly 15 percent between 1925-29 and 1945-49. * One of the main
factors responsible for this increased efficiency was the steady improvement in the rate
of lay from about 130 eggs per layer in the 1925-30 period to slightly above 160 in
1945-49. Because labor requirements, feeds, flock replacement, and other costs did not
rise proportionately, a reduction was brought about in these costs per dozen eggs pro-
duced.

The rate of lay has continued upward since the late forties: in 1958, it averaged 201
eggs per layer for the United States as a whole. This increase suggests that further
improvements in efficiency have powered the continued moderate increases in egg pro-
duction of the last 10 or 15 years. Since the end of World War II, this gradual expansion
in egg production has been achieved with a steadily declining number of layers. The
average number of layers on hand in 1958 was down almost one -fourth from the peak
numbers of 1944 (fig. 6). This decrease has been a contributing factor in the shrinkage of
the proportion of farm chickens in the total production of chicken meat; it means fewer
farm chickens sold in relation to a given volume of egg production.

The rapid shift toward the use of sexed chicks has had a similar effect. In 1943,
only about 17 percent of the egg-type chicks bought from United States hatcheries were
sexed pullets. By 1957, the proportion had risen to 60 percent, and in the Middle Atlantic
States to 74 percent. The corresponding reduction in the purchase of straight -run chicks
has brought about a steady decline since 1943 in the number of young farm chickens
marketed.

Three factors, then, are mainly responsible for the rapidly changing composition of
marketings of chicken meat: (1) The dramatic expansion of broiler production in the last
25 years; (2) the higher rate of lay per hen, which means that fewer layers are needed
for a given volume of egg production; and (3) the use of sexed chicks and the resulting
decline in marketings of young farm chickens. Together, these three trends have reduced
the share of farm chickens to only 22 percent of the total number of pounds of poultry
meat marketed, whereas 25 years ago farm flocks accounted for virtually all of it.

4 See footnote 3, page 2.
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Figure 2
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Figure 6

It is true that egg production has increased somewhat since 1945, and that there has
been a declining trend in the egg -feed price ratio. However, it would be a mistake to

blame this entirely on the increase in production. Actually, the percentage increase in

U.S. population since 1945 was about three times the 8-percent increase in egg produc-
tion.

Two other factors appear to be at least equally responsible. First, the volume of
eggs removed from the domestic market under Federal price -support programs since
1950 has been only a small fraction of the quantities so removed in the 10 years from
1941 through 1950.

«

Second, people now eat fewer eggs per person than they ate shortly after World War
II, despite the inducement of lower prices. Per capita domestic disappearance was esti-

mated at 402 in 1945, and at 379 in 1946. 8 By 1958, this figure was down to about 350.

In the late thirties, when a higher proportion of the egg supply was produced by small
farm flocks than is the case today, it was fairly common to start one lot of chicks in

middle or late spring. Usually, the pullets did not begin to get into full production until

late fall. The layers kept over from the previous year went through their molt in early
fall, during which time production was reduced sharply. As a result, egg supplies were
lightest in fall and heaviest in late spring and early summer (fig. 7).

Egg producers, eyeing this regular pattern of considerably higher prices in the fall,

began to shift their seasonal production patterns to take advantage of it. Chicks were
started earlier, and more and more producers began raising two and three lots during

5 U. S. Agricultural Marketing Service. Egg and Poultry Statistics Through 1957, U. S. Dept. Agr., Statis. Bui. 249, 183 pp. 1959.

See page 151.
6 See footnote 5.



SEASONAL EGG PRODUCTION
AND PRICES

% OF 60-MONTH AVERAGE
"

1935-39

150

100-=

50

1952-56

Price

Production

I

JAN. APR. JULY OCT. JAN. APR. JULY OCT.

FEBRUARY PRODUCTION DATA ADJUSTED FOR LENGTH OF MONTH

U. S. DEPARTMENT OF AGRICULTURE NEC 4459-57 19) AGRICULTURAL MARKETING SERVICE

Figure 7

the year rather than one. Use of automatically controlled lights became common. The
seasonal variations in egg production had begun to flatten out by the late forties and by
1952-56, they had become even more uniform. This decrease in seasonal variation
greatly reduced the amplitude of the seasonal swings in egg prices, as shown in figure 7.

REGIONAL TRENDS

From 1954 to 1958, egg production in the United States averaged about 63 percent
above that for 1930-34 (table 1). In the latter period, the nine North Atlantic States (New
England plus New York, New Jersey, and Pennsylvania) more than doubled their egg
production and slowly but steadily increased their share of the national total from about
13 to 18 percent. All other geographic areas either stayed about the same in relative
importance during this period or registered declines. Although Alabama, the Carolinas,
Georgia, and Florida have shown substantial increases in egg production in recent years,
production in other Southern States has declined. As a result, the South Atlantic region's
share of the national production has increased only slightly since 1950, and the share of
the South Central States has declined.

A glance at table 1 reveals an uneven pattern of increase within the North Atlantic
area. For example, New York lagged behind even the increase in national production,
showing only a 33 -percent increase from the 1930-34 level. At the other extreme, New
Jersey led the field with a 1954-58 production of nearly 4 1/2 times that of the early
thirties. In New York, Pennsylvania, Vermont, and Rhode Island, which failed to equal the
rate of increase in the North Atlantic area as a whole, dairy production makes up a large
part of the farm income.

A second kind of concentration is occurring in the Northeastern States. Not only is a
larger share of the national egg production coming from these States, but, in line with the
national trend, it is coming from fewer and larger flocks within the area.



TABLE l.--Egg production on farms, North Atlantic States and United States,
annual averages, 1930-34 and 1954-58

Area 1930-34 1954-58
Percentage
increase

Maine
New Hampshire
Vermont
Massachusetts
Rhode Island
Connecticut
New York
New Jersey
Pennsylvania

North Atlantic States,

United States

Millions
205
129
92

307
39

237
1,504

556
1,750

4,819

36,768

Millions
671

461
197
742
85

694
1,994
2,491
3,593

10, 928

60,085

Percent
227
257
114
142
118
193

33
348
105

127

63

CHANGE IN SIZE OF FLOCKS
SIZE OF FLOCK

400 & MORE

200-399

100-199

% OF ALL CHICKENS ON HAND

LESS THAN
100

1930 1935 1940 1945 1950 1954
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U. S. DEPARTMENT OF AGRICULTURE NEC 60(0-2810 AGRICULTURAL RESEARCH SERVICE

Figure 8

For many years, the main source of our national egg supply was the small farm
flock. These sideline enterprises furnished the chickens and eggs used by the farm family.

In addition, they provided a small cash income, but accounted for a very minor part of the

total farm production. Even as late as 1930, the widely dispersed nature of egg production
was indicated by the fact that in that year on 85 percent of our farms some chickens were
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kept --varying from 69 percent in the Pacific Coast States to more than 90 percent in the

North Central States. Also in 1930, 67 percent of our chickens were in flocks of less than

200 layers, and 87 percent were in flocks of less than 400 layers (fig. 8).

By 1954, this situation had changed. In that year, the census reported that the per-
centage of United States farms with chickens was down to 71 percent, and that only 32 per-
cent of the chickens were in flocks numbering less than 200. But the percentage of chickens

in flocks of 400 or more jumped from 13 percent in 1930 to 44 percent in 1954.

A breakdown of the 4 00 -plus group further illustrates the trend toward larger flocks.

The first two size groups shown in table 2 more than doubled their relative importance,
but the 1,600 to 3,199 group jumped to five times its 1935 share, and the group with 3,200

layers and over increased in relative importance by more than 10 times.

This trend toward commercial egg production in fewer and larger flocks is con-
siderably more pronounced in the Northeast than for the country as a whole. Although the

number of United States farms reporting chickens on hand dropped from 85 percent in

1930 to 71 percent in 1954, the corresponding decline in the New England States was from
73 to 46 percent and in the Middle Atlantic States from 87 to 61 percent.

The faster rate of increase in egg production in the Northeast than for the United
States as a whole and the more rapid decline in the number of farms keeping chickens
mean more large flocks in the Northeast. Although only about 6 percent of the flocks in

the United States numbered more than 400 layers in 1954, almost 26 percent of those in

the Northeast and nearly 60 percent of those in New Jersey were in this group (table 3).

The contrast is even more striking in terms of number of chickens than in terms of

number of farms in the various size groups. Whereas in 1954, the proportion of chickens
in flocks of less than 400 was 56 percent for the United States, the percentage was 1 5 in

the Northeast and only 3 in New Jersey. But 58 percent of New Jersey's chickens and 34
percent of those in the North Atlantic region as a whole were in flocks of 3,200 or more,
while only 12 percent of the chickens in the United States as a whole were in flocks of
this size.

It is equally revealing to compare the flock-size groups in the Northeastern States
with the corresponding United States total. For example, while the 1954 census reported
that the North Atlantic States contained only 5.5 percent of all the commercial farms in the
United States, they had 45 percent of the flocks with 1,600 to 3,199 chickens and more than
half of the flocks with 3,200 chickens and over (table 4). New Jersey, with only 0.4 percent
of the country's commercial farms and 0.2 percent of the flocks of less than 400, had more
than a fourth of the flocks of 3,200 or more.

TABLE 2. --Percentage of all chickens on hand in flocks of 400 and more, by size of flock,

United States, 1935 and 1954

Flock size 1935 1954

400 to 799
800 to 1,599...
1,600 to 3,199.
3,200 and over.

Total

Percent Percent

6.3 14.3
3.6 9.1

1.7 8.6
1.1 12.1

12.7 44.1



TABLE 3. --Percentage distribution of commercial farmers reporting chickens on hand and of

number of chickens reported by size of flock, New Jersey, North Atlantic States, and

United States, 1954

Flock size

Farmers reporting

New
Jersey

North
Atlantic
States

United

States

Number of chickens

New
Jersey

North

Atlantic
States

United

States

Less than 400.

400 to 799
800 to 1,599..
1,600 to 3,199
3,200 and over

All flocks

Percent
41

10

13

IS
18

Percent
74

12

7

4

3

Percent
94

4
1

1

C

1
)

Percent
3

3

. 9

27

58

Percent
15

13

17

21

34

100 100 100 100 100

Percent
56

14

9

9

12

100

Less than 0.5 percent.

TABLE 4. --Commercial farmers reporting chickens on hand and number reported: New Jersey

and North Atlantic States as percentage of United States, by size of flock, 1954

Flock size

Farmers reporting

New
Jersey

North

Atlantic
States

United

States

Number of chickens

New

Jersey

North
Atlantic
States

United

States

Under 400
400 to 799
300 to 1,599..
1,600 to 3,199
3,200 and over

All flocks

Percent

0.2
1.1

4.7
14.4
26.8

Percent

4.3
15.5
32.7
45.4
53.1

Percent

100
100
100
100
100

Percent

0.2
1.2
5.1
15.3
23.4

Percent

5.0
16.3
33.6
46.0
50.6

.4 5.5 100 4.9 18.2

Percent

100
100
100
100
100

100

COMMERCIAL POULTRY FARMS IN NEW JERSEY

The preceding sections describe some of the more important national and regional
trends that have occurred in the poultry industry since 1930. From the standpoint of the

egg producer in New Jersey and other highly concentrated producing areas, these trends
spell keener competition. One of the most significant indications of this is the continued
expansion of egg production in the face of less favorable price -cost conditions, as wit-

nessed by the general downward trend of the egg-feed price ratio. (See figure 4.)

Specialized egg producers in the Northeast, in turn, have made many changes in

their operations in an attempt to maintain or improve their competitive position. They
have expanded steadily the size of the laying flocks in order to spread fixed costs over
more units of product. They have supplemented family and hired labor with mechanical
feeders and automatic egg graders. Better strains of birds and better feeding methods
have helped increase the rate of lay per hen. These and other changes that have occurred
since 1945, together with attendant changes in income, are the subject of this section.

10



New Jersey has a high concentration of commercial family -operated poultry farms
with fairly uniform characteristics. Most of them are highly specialized. Their operators
seldom produce crops; usually, they buy their entire feed requirements. Very few attempt
to retail many of their eggs. The operator and members of his family, who ordinarily
furnish most of the labor needed, usually concentrate on the production end and sell their

eggs through wholesale outlets. Although some New Jersey poultrymen buy started pullets,

typically they buy sexed chicks and raise their own replacements from them.

As so many of these farms are similar in their main characteristics, changes in

their production, incomes, and expenses can be described effectively in terms of a single
composite farm. For this purpose, census data, information gathered by the Agricultural
Estimates Division, Agricultural Marketing Service, and the results of special poultry
farm survey studies are used in developing the series. In this way, estimates for a single
representative farm are made which apply reasonably well to a large number of com-
mercial poultry farms in the State and elsewhere.

The average number of layers on hand during the year on these farms has increased
from about 2,100 in 1945 to about 4,100 in 1958 (table 5).

7 Total investment was only a
little above $22,000 in 1945, but by 1958, it had risen to more than $50,000 (table 6). A
good bit of this increase was due to higher prices, but even when valued at 1947-49 prices,
the 1958 investment was more than a third higher than that of 1945.

The average number of layers on hand during the first 2 years (1945 and 1946) of the
series was only about two -thirds of the number on hand at the beginning of the year. This
proportion gradually increased as the starting of more than one lot of chicks during the
year became common. In recent years, it has held at around 90 percent of the January 1

numbers. By keeping the size of the laying flock more nearly uniform throughout the
year, poultrymen can make fuller use of their buildings, equipment, and regular labor
force. This, together with the spreading of fixed costs over more units of product with
larger flocks, has been an important source of the improvement in productive efficiency
that has occurred on these farms.

As previously mentioned, these commercial poultry farms are largely family under-
takings. Their operators usually devote their full time to the business, and often the wife
and children also spend a large part of their available time in the poultry house or the egg
room. The importance of the poultryman's family as a source of labor for the farmwork
is indicated by the estimates of hours of family and hired labor for the 1945-58 period
shown in table 6.

Until about 1951, hired labor made up about a fourth of the total number of hours of
labor used. Since then, the proportion of hired labor has shown a tendency to decline,
probably because of its higher cost and the lower earnings that have prevailed on these
farms. Much of the help that is hired is part-time work by high school boys, and older
men. A man and a truck may be hired to help in cleaning out the poultry houses.

Bulk feed handling, coupled with the use of automatic feeders, have resulted in sub-
stantial labor savings and enabled egg producers to expand their flock size without ad-
ditional help. However, studies of commercial poultry farms in New York indicate that
even greater percentage reductions have been effected in the time required to prepare
the eggs for market than in the care of the poultry flock itself.

8

Changes in January 1 numbers of layers on hand are based on the 1945, 1950, and 1954 Censuses of Agriculture. In order to have
the series represent a clearly commercial operation, a constant number (2,500) was added to the median number of layers on poultry
farms in New Jersey in each census year, adjusted to a January 1 basis. The census includes as commercial poultry farms many
farms operated on a part-time basis or by semiretired individuals. A simple straight-line trend was fitted to these estimates as the

basis for the numbers on hand at the beginning of intercensal years. This procedure somewhat overstates the rate of increase in size

of flock that has occurred on the typical commercial poultry farm, because part of the upward trend is a reflection of the fact that

many smaller poultrymen have gone out of the poultry business altogether, rather than attempting to increase thesizeof their poultry

operations.
8
Kearl, C. D., Commercial Poultry-Farm Management in New York State, 1946-47, Cornell Agr. Expt. Sta. Bui. 864, 22 pp.,

illus., 1950; and Tobey, J. S., Seasonal Returns from Marketing Eggs, Cornell Agr. Expt. Sta. Dept. Agr. Econ. A. E. 1059, 35 pp.,
1957.
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The care of the replacement flock requires considerable time, particularly during
the first few weeks. Few poultrymen have mechanized the feeding of their replacement
flocks, but the watering is usually automatic, and gas and electricity have largely re-
placed the coal stoves in most brooder houses.

Most of the commercial egg producers in New Jersey and many in other parts of the
Northeast buy their entire feed requirements. The farms typically contain only a few
acres, many of them on light sandy soils, so crops are seldom grown. Sometimes a few
garden vegetables are raised.

In New Jersey, poultry buildings are usually one-story structures. Conventional
frame construction is most popular, but cinder block houses are seen occasionally. Most
floors are of concrete. Metal and composition are the common roofing materials. An
average of about 3^- square feet per bird on hand (as an average during the year) is usually
provided, or about 3 square feet per bird when the laying flock is at its seasonal peak
around the first of the year. By the late forties, egg cleaners and washers and automatic
egg graders were commonly used on these farms, and automatic feeders have been in-

stalled on most of them since 1950.

Table 5 shows the layers on hand the first of each year, and the production and dis-
position of birds during the year. The light breeds, chiefly White Leghorns, are commonly
used for egg production, as they are more efficient layers. Very low prices are received
for cull layers, so the extra weight of the heavier birds is only a slight advantage when
they are sold as culls.

Although the use of started pullets is not unknown in the area, replacements are
usually bought as sexed chicks. Enough chicks must be raised during the year to replace
death losses in the laying flock, to take the place of those sold and eaten, and for any in-
crease in size of flock. After their first year of production, older hens do not lay as well
as the younger ones. For this reason, most hens are replaced early in their second year
of production, and usually all of them are culled out before the end of their second year.

About two -thirds of the pullets raised are usually required to replace the older birds
sold, and an additional fourth is needed to replace death losses in the laying flock.

Better breeding, feeding, and management has brought about a 13 -percent increase
in the rate of lay since 1945. Egg production per average layer on hand during the year
has gone up from- 172 in 1945 to 194 in 1958.

The important trends of the 1945-58 period on commercial poultry farms in New
Jersey can perhaps best be summarized in figures 9, 10, 11, and 12. All data are in per-
centages of 1945.

Together, figures 9 and 10 show the important factors that determine the total value
of eggs sold per farm. Figure 9 shows the number of layers and the rate of lay which
multiplied together give the total egg production. The important point brought out in figure
9 is that the expansion of egg production is due mainly to the larger number of layers
in the flock, with a modest assist from the increased rate of lay. This egg -production line

is then repeated in figure 10, where, together with the price per dozen, it determines the
value of eggs sold. 9 Here, the significant facts are the similarity in the year-to-year
changes in prices and in total sales, and the way in which a generally upward trend in

production since 1948 is virtually offset by a generally downward trend in price, to give
total sales that fluctuate about the level of 200 to 210 percent of 1945.

Purchased feed makes up about three -fourths of the total cash expenses on these
poultry farms. It varies more in price from year to year than do such purchased items

After allowing for the 160 dozen eggs used on the farm each year.
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as baby chicks, brooder fuel, or litter. Feed costs, therefore, are mainly responsible for

the year-to-year variations in the total expenses of these poultrymen. Figure 11 shows
the changes in quantity of feed bought, in price, and in total feed expenses, all as per-
centages of 1945. Since 1951, a steadily increasing quantity is offset by a downward price
trend to give a level of feed expense only slightly more than double that of 1945.

Figure 12 summarizes the trends shown in figures 9, 10, and 11. The difference in the

height of the bars shows the amount of each year's gross income required to pay for all

cash inputs used in that year: including nonfeed items (not shown in figure 11). Note the

variation in net farm income 10 --the good years of 1947, 1948, 1949, 1951 and 1953, and
the particularly poor year of 1954.

Today's commercial poultry farm is a considerably more efficient operation than
that of the immediate postwar period. The increase in the size of flock and its more
uniform size throughout the year have contributed part of this increased efficiency.

Mechanization has made it possible to handle the larger flock without a proportional in-

crease in the labor force. The index of production per hour of man labor jumped from 66
in 1945 (1947-49-100) to 153 in 1958, while the index of power and machinery went from
100 to 160 in the same period (table 5). A more general measure of efficiency is the index
of production per unit of all inputs, which increased from 88 in 1945 to 109 in 1958. The
higher rate of lay was reflected in a lower feed requirement per dozen eggs, which
dropped from 7 to about 6.4 pounds per dozen.

The fact that efficiency of production has increased does not mean that the produc-
tion has become more profitable, as the recent downward trend in net farm income indi-

cates. Efficient production helps, but no egg producer is so efficient that he can afford

to ignore the price of eggs. In 12 of the 14 years of this series, sales of eggs have made
up 95 percent or more of the total cash receipts on these commercial poultry farms
(table 5). Small changes in the price of eggs can produce much larger percentage changes
in net farm incomes. For example, ifwe take the 66,348 dozen eggs produced in 1958 as a
basis, a 1 -cent (about 2^ percent) difference in the price would have made a difference of

about $660 in net income in that year.

But feed prices are important too. They make up three -fourths of the total cash costs
on these farms. Again using 1958 as a basis, if the 5,085 1 00 -pound bags of feed bought in

that year had cost 10 cents more per bag, the total farm expense would have been $508
higher, and net farm income would have been reduced by the same amount.

Perhaps the relationship between egg and feed prices, on the one hand, and the net
farm income of the poultryman, on the other, can best be shown by a hypothetical example.
As a basis for the example, we use the same egg production, the same quantity of feed,
and the same quantity of all other inputs and outputs that these New Jersey farms used or
produced in 1958. We assume also the same prices received and paid as were actually
received or paid in that year, except the prices of eggs and feed . We are thus in a position
to assume any' egg price and any feed price we wish, and by using a very simple equation,
we can easily calculate the net income that would have resulted had these prices actually
prevailed in 1958.

The four elements of the equation are as follows: (1) Income from eggs (eggs used
are valued at the market price, so this figure consists of total production times the market
price we decide to use); (2) other income (sales of cull layers, perquisites other than eggs
used, and inventory changes), which for this analysis is assumed to be fixed at the 1958
level and thus is put into the equation at $3,109; (3) feed expense, which is the quantity

Net farm income is the difference between cash expenses and the total of cash sales, farm products used, and the value of house
rent, plus or minus change in inventory,
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EGG PRODUCTION PER FARM
Commercial Poultry Farms, New Jersey
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Figure 9

VALUE OF EGG SALES PER FARM
Commercial Poultry Farms, New Jersey
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QUANTITY AND COST OF FEED PER FARM
Commercial Poultry Farms, New Jersey
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Figure 11

NET FARM INCOME PER FARM
Commercial Poultry Forms, New Jersey

THOUS. DOLLARS
-

30

1945 1947 1949 1951 1953 1955 1957

Gross income t
:

:

:

:
:

:

:

:

:
:

:

:
:

j Net farm income E^$$$il NET LOSS

U. S. DEPARTMENT OF AGRICULTURE NEG. 60(11-2814 AGRICULTURAL RESEARCH SERVICE

Figure 12

- 17 -



of feed used in 1958 multiplied by the feed price we decide to use; (4) other expenses,
which we set at the actual 1958 total of $6,736. Net farm income can be calculated by-

adding items 1 and 2 and from this total subtracting items 3 and 4, thus:

Egg s Price Other Feed Price Other Net
produced, X of + income _ bought, X of cash - farm

doz. eggs 100 lbs. feed expense income

or,

66,348
Price

of
eggs

+ $3,109 5,085
Price
of

feed
$6,736

Net
farm
income

Determination of the net farm income that would have been received by our "repre-
sentative poultryman" at various assumed levels of egg and feed prices may more con-
veniently be made graphically from figure 13. For example, to find the net farm income
that would result with 40 -cent eggs and $4 feed (to use figures that closely approximate
actual 1958 figures), we draw a line straight up from the 40-cent point on the horizontal
(egg -price) scale, and find that it intersects the $4 feed-price line at about the $2,600
income level.

Net income that would have resulted with other price-cost conditions may be deter-
mined similarly. For example, with the somewhat more favorable combination of 44 -cent
eggs and $4 feed, the net income figure comes to about $5,200.

If a large part of the year-to-year variations in the poultryman's net farm income is

due to changes in egg prices, and another large share is due to changes in feed prices, the
relationship of egg prices to feed prices will explain more of the income changes than will

either price series alone. This is suggested by the close relationship of net farm income
and the egg -feed price ratio shown in figure 14. However, the absolute levels of both egg
and feed prices also affect net farm income. For example, an egg -feed price ratio of 10
produces a higher income with 50-cent eggs and $5 feed than with eggs at 40 cents and feed
at $4. This is indicated by the upward slope of the lines in the right hand section of figure 13.

Nevertheless, with a group of farms such as this, the egg-feed price ratio is a good
single determinant of year-to-year changes in net farm income. Under the conditions that

prevailed on these farms in the 1 945-58 period, for each point added to the egg-feed price
ratio net farm income tended to rise by nearly $2,000. This is indicated in figure 1 5 by
the heavy diagonal line, which is called the "line of average relationship" of net farm
income to the egg-feed ratio. The broken lines above and below this line mark off the
band within which one would expect two -thirds of the years to fall ( 1 of the 14 do so fall).

In two-thirds of the years we would expect the net farm income on these farms to be within
(plus or minus) about $1,300 on the basis of the egg-feed ratio. The accuracy of this

method of estimating net farm income would be improved by making additional adjustments
for size of business and rate of lay. Also the level of egg and feed prices, as distinct from
their ratio , is important, as pointed out above.

It will be noticed that the years that deviate most from the line of average relation-
ships are 1945 and 1946. These were the last 2 years in which production of only one lot

of replacement birds was common in the area. From 1947 on, the number of layers on hand
was more nearly uniform throughout the year, thereby permitting more effective use of
production facilities and labor. This is perhaps the main reason for the closer relation-
ship between income and the egg -feed price ratio from 194 7 on.

On the basis of the more homogeneous period of 1947-58, the relationship is somewhat
more exact. In view of the fact that fixed resources were used to more nearly the same
degree of intensity (number of birds handled with given building and equipment facilities),

this is to be expected. When a line of average relationship is fitted to the data for 1947-58
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Calculated Net Farm Income *

EFFECT OF EGG & FEED PRICES

Commercial Poultry Farms, New Jersey
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Figure 13

1945-58 Relationship

NET FARM INCOME & EGG-FEED PRICE RATIO
Commercial Poultry Farms, New Jersey
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1945-58 Correlation

NET FARM INCOME WITH EGG-FEED PRICE RATIO
Commercial Poultry Farms, New Jersey
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Figure 15

(instead of 1945-58) the "fit" is a closer one. For two-thirds of this period, on the basis

of the egg -feed price ratio alone, we can predict the net farm income within about (plus or
minus) $518.

Commercial egg production is a highly competitive business which involves a con-

siderable element of risk. The risk is due partly to the inelastic nature of the demand for

eggs. u When consumer demand is inelastic, small changes in production generate rela-

tively large changes in prices received by the producer. Also, as pointed out, even small
changes in prices received for eggs exert considerable "leverage" on the net incomes of

poultrymen, unless they are offset by changes in the price of feed. Add to this basis for

instability the generally depressing effect of a gradual upward trend in egg production,

and a decline in the domestic per capita consumption of eggs. The result is a series of net

incomes that fluctuate about a level that is considerably below that prevailing in the late

forties.

See, for example, Gerra, M. J. An Econometric Model of the Egg Industry. Jour. Farm Econ. 41(2): 284-301. May 1959.

- 20






