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Technical Bulletin No. 708 April 1940

Supply Responses in Milk Production in
the Cabot-Marshfield Area,' Vermont

By R. H. Aunex, agricwdlucal cconomist, Bxiing HoLg, agriciliural economist,
and R. L. Micuers, senior agricultural econvmist, Burewy of Agricultural
Eeonemics ®

United States Deparbment of Agriculture, Burcau of Agricultural Keonomics,
in cooperation with Vermout Agricultural Bxperiment Station and Harvard
University
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INTRODUCTION

Studies of supply response, or what is sometimes called the elasticity
of supply, are not new. Much research has been conducted on this
problem in the 15 years since it was said that “one of the many unex-
plored portions of the field of economics is the relation between price
and subsequent output’ (3, p. 146).3 Studies of farmers’ response to
price and other factors have dealt with & counsiderable number of farm
products. Hogs, cotton, flax, and milk are mentioned as examples *
(1, 8, 15).

I Submitted for publication June M, 1538, .

2 Phis study was planped by Sherian E. Johnson, represeating the Buresu of Agricaiiural Economibes,
John A. Hitclicoek, representing the Vernont Aprlendtuml Experiment Station, sod John D, Bisck, repre-
senting the comunittes on research in thasoclal setenessof Flarvesd University, The field work was directed
by Ronal! L. Mighcl and John A, Hitehooelr, Theansiyses were made jointly by the suthors in Washing-
ton and by Ross V. Baumann, Delbert . Myriek, W illiamn H. Nieholls, and Charles R. Sayre, working
under the direction of John D. Black at Harvar! University.

3 Ifali¢ putn ers in pareatheses Tefer to Literature Ciled, p. 56

« BzexizL, MORBECAL RAUCHENSTED, EMH, il WELLA, Onis V. FARMERS RESPONSE TO FRICE IN
THE PRODUCTION OF MARKET MILE. U. 5. Bur. Agr. Econ. 16 pp. Mny 1932 Aineogruphed.]

WeLLs, ORIS V. FARMERS RE+PONSE TO PRICE! A SELECTED BIMLIOGRAPHY. . 8. Bur. Agr. Feon.
23 pp.  April 1993, Ihimeopmphed.]

183630° —40——1 1
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Despite numerous qualitative references tu the longer-term aspects
of supply, major attention in these studies has been centered on rels-
tively short-term responses requiring only a year or so at the most.
Nothing that has been done on the subject has given us any way of
estimating what supply of any farm product will be forthcomning, say
10 years later, if its price should definitely rise (or [all) to o level
15 percent higher (or lower) relative to other prices, and producers
had reason to believe this change permanent. This type of question
1s significant 1n connection with changes in transportation costs, tariffs,
bounties. and nearly all matters affecting economic poliey extending
over time.

A prineipa! reason for the lack of progress in the analysis of long-
time-supply respounse in contrast to that made with short-time supply,
is that apprepriate research methodology has not been developed to
the same degree. The special type of statistical analysis of time-series
data that has been so fruitfl in dealing with short-time response can-
not be approprintely applied to the derivation of long-time-supply
schedules.  This is because past experience frequently has not coversd
the full rauge in prices in which one is interested and, even if it has,
the prices have not remained for a sufficient time in each significant
portion of the range so that the time-consuming adjustments to these
prices really eould take place. Furthermore, it appears that long-time
responses #re to a constderable degree irreversible. That is to say,
once eommitments have been made in any given direction, they can-
not lightly be abandoned skould prices change. FHence, even the nor-
mal long-time response depends somewhat o: what has gone before,

A general basis for an appropriate attacl on problems of long-time
response In relation to interregional competition has been deseribed
by Black (4). A somewhat sunilar approach is also suggested Ly
Working’s comment (8, pp. 95 -98). Thc writers’ own consideration
of the problem is explained in Analysis o Interregional Competition
in Agriculture’

Very briefly, the procedure is a twofold process of first carefully
analyzing developments and trends over the immediately preceding
period and then estimating for several possible levels of price for the
commodity in question how much is likely to be produced at a time
several years in the future. The analysis may proceed on several
levels of intensity with respect to both of these phases. At the lowest
level it may be in very gencral termns, as when broad eronomie move-
ments are described and their probable future direction is forecast.
Thus we might examine data on total milk production in the United
States over a series of years, attempt to explain qualitatively why
certain variations or trends appear, and then sttempt to project the
probable future production. A somewhat more penetrating level of
analysis would be one in whichi the total United States data were
broken down by regions and vype-of-farming areas and reasons sought
to explain the changes in each area. Projections for these small areas
when added would give a more dependable total estimate.

The method attempted in the study here reported is on a still more
intensive basis with respect both to the examination of the past trends
and thelr causes and to prospective responscs from different prices.

I iouxsoN, SHERMAN B, Tiapy, Frase T, Afieners, Novan T., ALLex, R. 5, and HOLE, ERLING,
ANALYSIS OF INTERREGIONAL COMPETITION IN AGRICULTURE. U. 5. Bur, Agr. Econ. W pp.  Aprit 1530
{Mimeographed]
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By means of individual farm records and other data the past period
is carelully examined farm by farm in & rvepresentative area. Net
changes over the period are noted and explained. For the period
ahead individual farm estimates are prepared for each of three price
levels. The aren sununations of the wdividual estimates are further
adjusted for certain factors which cannot be treated by individual
farms, The f{inal result can be presented as o long-time-supply
schedule for the aren showing the probable output fur each of the
several levels of price for milk for a time sore years shead.

The possibilities of throwing light on farmers' loug-time price
responses by means of detailed studies of changes inn the organization
and practices on the individual farms of an area have not been explored
to any considerable extent by agricultural economists. In Pennayl-
vania, an area, Chester County, has been studied, using detailed in-
dividual farm data at three suceessive periods, 1912, 1922, and 1930-31
(9, 11, 18). 'These studies had ag their chief objective the determina-
tion of the facters affecting farmers’ incomes during each of the vears
stwdied. Similar relationships between significant factors and finaneial
success were found.  For example, number of cows per farm, produc-
tion per cow, and crop vields were positively correlated with labor
inecome. In each study it was pointed out that [wrmers with small
herds usually did not make as good an income as did farmers with
larger herds and similarly with the other two factors. The presence
of these same relationships in cach of the vears studied ks even heen
interpretsd by some to mean that little was accomplished in the way
of adjustments in farm organization and practices during the entire
20-year period even with these studies showing the wayv. Although
the most recent study gave passing attention to the changes since
1912, the analyses were not made in such o way as to describe clearly
the changes in price relationships and other economie fuetors to which
the Iurmers were responding and the extent of either individual or
aroup responses to these changes.  Flence such conclusions cannot be
aceepted without additional factual evidenee.

Some work of muel the seme character has been done i New York
in studies covering northern Livingston County (21}, Surveys were
carried on in this area for the vears 1908, 1918, and 1928, While more
attention was given to comparing the data for the 3 years, and thus
describing trends than was the case w: the Pennsvivania studies,
primary attention was directed toward factors associated with high
incomes in each vear and comparisons of thesc relationships between
yours.

In the present study more attention is devoted to the process by
which changes in the production of a given area come about. If we
look at the hist:— of agrieulturs in New Eugland we find a continuous
record of adjustment {o new situations. The early settlers were of
necessity almost entirely self-sufficient. Fowever, as the urban
population increased, a commercinl agriculture became Tossible. It
consisted chiefly of the produetion of fred crops for sheep, cattle, and
hogs, and some grain for human consumption. Sheep and cattle could
be driven considerable distances to market. With the building of
raitroads, the opening up of the Ohio and Mississippi Valleys, ancl the
development of [arm muchinery, grain, meat, and wool began to
reach the eastern markets in such quantities that New England farm -
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ers found it difficult or impossible to maintain their incomes at the
prevailing prices.

The peak in the development of New England agriculture in terms
of minuber of farms was probably reached prior to 1880. A long period
of retrenchment and readjustment to a less favorable price situation
followed.

With the industrial and commercial development of New England,
farmers had the opportunity to shift from the production of staple
products such as grain, wool, and meat to the production of more
perishable and bully products for the nearby markets, thereby off-
setting In part af least the adverse effects of western competition.
Adjustments in this direction have been in process almost continuously
tor hall a century. In Vermont there was first a development of butter
production. Then butter production expanded tremendously in the
Midwest. More recently Vermont became a part of the cream-
producing area for southern New England markets, and then still more
recently it came into the tluid-milk-supply area.

This brief sketeh is sufficient to indicate that the agricultimre of
New England has been continuously changing in character in the 200
vears of its existence. At the present tima forces are at worl which are
almost certain to result i still further changes. Dairy production is
increasing in many sections, and dairy farmers are becoming more
highly specialized. The agricultural conservation program has been
focusing attention on practices that build up the produetivity of
cropland and pastures.

What do these changes that sre under way mean in terms of the
organization of agriculture 10 years hence? What will be the relative
competitive positions of dairy farmers in northern New England and
in the Midwest? What adjustments should dairy farmers as individuals
make during the next few years? These are some of the questions to-
ward whicl the work reported in this bulletin has been directed. Tt
will not answer all of them, but it is & first step in 2 larger undertaking
which has as a major objective the development of a better basis than
we now have for answering them.

The larger study of which this is & parb relates to interregional
_competition in the production of dairy products in the New England
and midwestern dairy regions taken as units. This particular part of
the larger study relates o two adjacent towns in northern Verment.
These two towns are vepresentative of a particular tvpe of producing
aren. Other similar studies are in progress in other types of producing
areas in each of the two regions mentioned. A next step would be to
combine supply schedules for these arveas in order to arrive at composite
supply schedules for each region. By bringing together these regional
supply schedules and relating them to the appropriate demand
schedules, long-time estimates of production and prices might be
made. This would make 1t possible to set forth with more assurance
the adjustments that farmers in the several areas shouldl make. The
planning of marketing would also be aided by these long-time esti-
mates, as would in fact all programs relating to the production and
distribution of the commodity in question.

One of the reasons for selecting the Cabot-Marshficld aree for
detailed study was the fact that a study of dairy farming was carried
on here in 1926. With this as a basis it has been possible to describe in



http:appropria.te

MILX PRODUCTION IN THE CABOT-MARSHFIELD AREA 5

detail and to explain the changes that have talken place on individual
farms and In the aren as a whole since that time. The value of such an
analvsis lies In the fact that a forecast of the future is much more
reliable if we can projeet a considerable number of causal factors and
derive the expected result from them than if we merely project trends
of the resultenis. For example, we would expect to forecast mitk
production more accurately by considering trends i number of cows
and production per cow than by considering trend in total production
alone.

Such detailed studies of past trends have uses in addition to the
more specific one described here. They are useful in explaining the
present organization of production, and thus in shaping publie policies
relating to agriculture as well as furnishing guidance for individual
farmers in working out their plans for the future.

THE AGRICULTURE OF NORTHERN NEW ENGLAND

Dairying is the primary agricultural enterprise of northern New
England. “An area extending over Vermont, New Hampshire, and
southern Maine produces the greater part of the fluid-milk and cream
supply of Boston. Within this milkshed the greatest concentration of
dairy farms and milk production is found m Vermont. The im-
portance of dairy production in this State is indicated by the type-of-
{arming classification set up in the 1930 census {/8). Dairy farms
accounted for 75 percent of the total value of the production on all
farms in Vermont. Farm enterprises other than dairying were usually
supplementary to dairving. Dairy farms were more numerous than
any ofher bype In every county in the State.

In New Hampshire, dairy farms accounted for somoewhat tess than
half of the total value of farm products. Altbough they were more
numerous than any other type except in one county, less than half of
the farms were datry farms. On many farms not classified as dairy
farms, however, dairving is the prineipal source of cash income from
farming.

In southern Maine the peosition of dairying is similar to that in New
Harmpshire. Supplementary enterprises are relatively more important
than in the other two States.

If we look backward over the last 40 years and examine the histor-
ical changes in dairy production in this northern New England area
we can make two general observations: (1) Total milk production
appears to have fallen off and then recovered, and (2) a significant
shift from butter to finid-milk and cream production has cccurred.

Let us first consider the changes in total milk production. If one
examines the data in the several United States censuses, 1t appears
that the produection of mitk reported for ench of these States in 1899
was greater than that reported by any subsequent census. Variations
in census procedure Tesulting in & more nearly complete enumeration
of farms in 1900 may have been responsible for & part of this increase
(6). Furthermore, farmers’ replies to the census question on milk
production may have been influenced by the shift from butterfat to
fluid-milk productien. Dairymen who produce a continuous supply of
flnid milk may tend to give more conservative replies than those
producing cream with & higher seasonal swing in production.




6  TECHNICAL BULLETIN 709, U. S. DEPT. OF AGRICULTURE

Making due allowance for these sources of error in the data, how-
ever, there still seems to have been something of a peak in production
near the turn of the century which was not equaled until recent years,
and probably not even then in Maine and New Hampshire.

Changes in dairy-cow numbers since 1920 as estimated by the
Burewu of Agricultural Economics may provide a better basis for
estimating the trend in milk production in recent years than the
census, although these estimates are also based in part on census data.?
Numbers of dairy cows in Vermont are now (1939) estimated to be
about at the same level as in 1920. In Maine and New Hampshire

POUNDS
¢ MILLIONS

1,000 i —— \f._..‘
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600

400

200

1 1| 1 1 {1 1t 1 | 1
87 1920 923 326 1923 133z 935 1938

BAE 3554

FIGURE 1.—TOTAL RECEIPTS OF MiLK AND CREAM BY VERMONT DAIRY FPLANTS
1917-37 (MILK EQUIVALENTS).

o

The trend of receipts of milk and ereamn by Vermont plants has been upward since
1917 with one break in 1928 and 1920 and another in 1933 and 1934. The
apparent sharp increase during the early portion of this period may be in part
the result of more complete reporting after the first fow vears. {Butterfat in
cream converted to whaole-milk equivalents on the basis of 4 percent buttetfat
content which was the approxireate average for the State.)

there appears to have been s slight decrease. Some felling away in
numbers during the 1920’s has been followed by a rise toward the
earlier level.

A third source of information on milk production in Vermont is
found m the records of the Vermont Department of Agriculture,
These show the total quantities of milk and eream received from
farmers by Vermont dairy plants from 1917 to 19377 Butter made
on farms, which was somewhat more important in the earlier years,
would not be included in these data. Inspection of this series in
figure 1 leads one to conclude that there has been an increase in total
milk production in Vermont over this period.

* |ONTIED STATES] RUREAU OF AGRICGLTURAL ECONOMICE. LIVESTOCK ON FARMA, JANUNRY 1, 1RA7-1835,
REVISEL ESTIMATES, NUMRER, VALGE PER HEAD, TOTAL VALUE. 137 p{n Janoary 1938, [Multilithed.]

7 Sinee 192, with the exception of 1928, these have been published by counties in the blennial Teparts of
the Vermont commissioner of agrienliure. Tiata for the years prior to 1924 were secured by the Bureau of
Agricultual Economics direetly from the files of the Vermont Department of Asricaliure. Tho 1928 data
were publishad later in a separate pamphlei. In the 1830-32 teport tevised data for 1920 were ineluded.
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Let us turn now to a consideration of the second and perhaps more
significant shift from butter manufacture to the production of fluid
milk and cream. Back in 1899 the supply of milk and cream for
Boston came chiefly from Massachuseéts and southern New Hamp-
shire (14, p. 8). In northern New England, butter was the principal
dairy product. Farm butter was move important than creamery
production in Maine and New Hampshire, but loss so ir Vermont.
Since 1900, butter making hes steadily declined in all three States
and sales of fluid milk and cream have mereased. In the shift toward
fluid milk and cream, the relative position nf the threz Stutes has
remnnined much the same. Vermonat, if anything, hns become a
slichtly more important source of milk and cream relative to New
Hampshire and Maine than was formerly the case for butter.

Although the transition hus been contmuous, as late as 1921 almost
as much of the milk produced in Vermont was used to make butter
as was shipped to Boston as milk and crenm.® By 1937, however,
crenmery butter produetion in Vermont was only 3,244,000 pounds,
or about one-fifth as much as in 1921, A similar change occurred
in Maine and New Hampshire.

According to the Vermont commisstoner of agriculture’s report of
deliveries of milk and cream at creatneries and receiving stations in
Vermont. about 60 percent of the deliveries were milk in 1024, By
1937 milk mace up 90 percent of the total. Thus there has been a
major shift from cream to milk deliveries during a comparatively
recent period. This shift has been much the same in all connties in
Vermont except on the western side of the State which shifted to mik
earlier in response to the expansion of the New York market.

Tue Canor-MARSHFIELD AREA

The aren covered by the towns of Cabot and Marshfield is in the
northeastern portion of Washington County in north-central Vermont.
1t is centrally located in the Central Plateau. This is a rather Ligh
(1,200 to 2,000 feet) plateau extending the full length of the State just
enst of the Green Mountains and including about one-third of the
total arer of Vermont (fig. 2). This plateau is dissected with narrow
stream velleys and fattened ridge tops (fig. 3). In the northern part
the valleys are shallower and broader and the ridge tops are broader
and smoother than in the southern part. The Central Plateau is the
largest agricultural area of the State. 1t is highly specialized in dairy
farming especially in the northern part, only the Champlain Valley
having wmore concentrated dairy production in the State. Maple
produets, wood and timber, potatoes, and poultry praducts are sup-
plementary enterprises on many farms and hence secondary sources
of income,

The rail distanee from Marshfield to Boston is 189 miles. Motor-
truck and rail shipments of milk and cream to Boston are of approxi-
mately equal importance. Trucking is apparently more important
here than in most other parts of Vermont because a number of impor-
tant recetving stations, including that at Cabot, are off-rail. Altheugh
the major part of the product is shipped as fluid milk, fluid-cream ship-

3 Crenmery-butter production in Vermont was reported as 14,919,000 pounds in 14971 (U. §. Dept. Arr.
Yearbook). ‘This is cquivalent te 143,725,792 quaris of milk (1 potind of hutter equais 2.412 eajiond of utitich.
Raijl receipts of mitk and eream in Bosten from Verment (o 1871 amounted to 152,744,000 quarts of mik
equivalent (Mass. Dept. Pub. Util. Bms.).
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ments are also important. One plant serving this area takes cream
only, and uses it exclusively in butter making. Several other plants
are equipped to make butter when surpluses occur.

In 1935-36 there were at least seven recetving stations to which
Cabot-Marshfield farmers sent milk or cream. Considerable over-
lapping in collection routes in the two towns was found. Many of

LOCATION OF THE TOWNS OF CABOT AND
MARSHFIELD, VERMONT

ADAPTED FROM
LATIMER, W. A ET AL
E0IL SURVEY
(RECONNAISSANGE)
OF YERMONT. U, &
DEPARTMENT OF
AGRIGULTURE

BAL 35455

Fioure 2.—The adjacent towns of Cabot and Marshticld in the northeastern part
of Washington County are centrally Iocated in the northern part of the Central

Piateau of Vermont. These towns include the fwo villages with the same names
the locations of which are indicated.
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those selling cream delivered their own produck, as did those selling
milk and living within 3 or 4 miles of receiving stations.

Cabot and Marshfield together comprise an aren of 48,108 acres.
Their total population in 1930 was 1,979, They are essentially rural

—_ . —_—- - e me

BAE 5588
BAE 712

FIGURE 3.—T YPICAL LANDSCAPES OF THE CENTRAL PLATEAL OF VERMONT.

A, Farm in a relatively hilly area; B, rolling topography with more moderate

siopes and Aatiened hilltops,
185630°—4—2
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towns, ench with a village occupying the position of social center and
servicing point for the surrounding agricultural aren. Marshfield is
on a railroad line, but Cabot is not.  The village of Plainfield, also
with rail connections, serves farmers in the south part of Marshfield.

The topography of Cabot and Marshfield is hilly. The eastern
poriion of Marshfield is largely rough and mountainous and is unsuited
for farming. Most of the remaining ares is included in farms and is
used for cropland or pasture. The hill soils are chiefly loams and silt
lonms, while the valley soils are lighter in texture. The Calais and
Greensboro soil series predominate, and most of the area is of the stony
phases of these series.

TRENDS IN PRODUCTION SINCE 1926

In this section recent changes in milk production in the Cabot-
Marshfield area are deseribed and explained. A careful study of
trends in production and of the fictors determining the nature of
these trends is essentinl in any attempt to evaluate the effects of various
factors upen production in the future.

GENERAL CHARACTERISTICS OF THE PERIOD

A study of farm organization and management in this area was made
by the Vermont Agricultural Experiment Station in 1926. Two bulle-
tins presented the results of this study (2). Farm records were ob-
tained covering the year ended October 31, 1926° Comparison of
the data thus obtained with those of a study made 10 years leter affords

a basis for describing in considerable detail the changes that occurred
in the interim. The significance of such a comparison depends to a
considerable extent upon the representativeness of each of the years in
question of the immedinate period from which it is selected. It also
depends upon the extent to which trends were consistently in one direc-
tion during the decade under constderation.

Figure 4 shows trends in combined milk and cream deliveries and
in prices of butterfat and grain since 1921. The butterfat price is the
average received by a representative group of producers without re-
gard to whether sales werc int the form of cream or milk. As there was
a considerable shift from cream to milk deliveries during the period,
further consideration will be given to the effect of this shift upon the
average price received and upun farm incomes. Butterfat prices
were relatively stable during the early vears included, but from 1925
to 1930 there was a substantial upward trend. Deliveries inereased
from 1927 to 1931, especially during the latter part of 1529 and most
of 193¢ when the shift from cream to whole milk was taking place.
The trend in grain prices was upward although it dipped sharply
midway during the period.

During the early 1920° nearly all of the farmers sold their product
ns cream, and it was converted into bufter by the local creameries.
But the expansion of the demand of the Boston market for milk and
creanl brought about a shift from butter making to the shipment of
flutd milk and eream beginning during the Inte 1920°s. Whole-milk
deliveries to the creameries were mn(ﬁe not only to supply the fluid
milk for shipment but alse most of the cream as well.

* Copies of Lhe origfnal farm records are kept at the Verment Agricultural Experiment Statioz aod wers
made ayailable for use in the present study.
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The Cabot Cooperative Creamery, most important receiver for
this area, began buying milk in 1929 in order to enter the fluid milk
and cream market of Boston. Likewise the Marshfield Cooperative
C.eamery (purchased by David Buttrick, Inc., in 1929} began to buy
milk at about the same time. 1n 1927 H. P. Hood & Sons had opened
2 receiving station in Plainfield and encouraged the farmers to deliver
milk rather than cream. The Buttrick plant in East Montpelier and
Deerfoot Farms Co. at Plainfield began to receive whole milk as
early as 1924 but paid for it on a butterfat basis at the same rate as

PERCENT

I
1922-38=100 |
|

Feed price

Butterfat price ’I/- P
N :

!

>
|
|
]

y

Delfveries

0 1 1 | |
1922 1924 1926 1928 1930 1932 1934 1936 1938
YEAR ENDED APRIL 20

BAE 33498
FIGURE 4.—INDEXES OF MILK AND CREAM DELIVERIES AND BUTTERFAT AND FEED
PRICES. CABOT-MARSHFIELD, 1922-38.

The price paid by Cabot-Marshtield farmers for feed and the price received for
butterfat have moved together during most of the vears since 1922,  Deliveries
increased rapidly during the late 1920°s, feli off after 1931, and in 1936 and 1937
again reached the 1931 level.

for fat in crenm. The important shift from eream to milk deliveries
in this area began in 1927 and reached its height in 1929 and 1930.
Since then there has been some shifting back and forth by individual
farmers. In 1936, 81 percent of the deliveries from the farms for
which records were taken were in the form of whole milk. During
the following year there was an increase in cream deliveries and a
decrease in milk deliveries,

Figure 5 furnishes & basis for comparing prices paid for cream and
for milk during the period in which sales in both forms were irportant.
The two series represent prices paid by the same creamery. This
creamery trucked milk and cream to Boston and also made butter,
All patrons received the same price for butterfat at each pay period,
but the weighted average annual price would vary slightly from patron
to patron, according to the seesonal distribution of production, The
milk price here shown is for only one producer. During the time in
which base ratings were in effect it would vary with the ratio between
base rating and excess milk as well as with seasonal distribution as
such. Suech series constructed for a mumber of individual producers
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showed relatively little variation; hence this one may be considered
as feirly vepresentative.

During the period from 1930 to 1938 the price differential between
milk and cream varied from 7 to 12 eents per pound of butterfat, or
from 28 to 48 cents per hundredweight of 4-percent milk. A typical
producer had to pay 15 cents per hundredweight for having his milk
hauled to the cresmery and 2 cenis per pound of butterfat in eream.
The latter rate is equivalent to 8 cents per hundredweight of milk,
Thus there is & savings of 7 cents per hundredweight in selling eream,
Deducting this from the above differential reduces it to a range of
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FIGURE 5.—PRICES RECEIVED FOR MILK AND CREAM AT OME CREAMERY, CABROT-
MARSHFIELD, 1930-38.

The milk price is that paid one producer; the ereawm price is for all deliveries of
sweet crenm. DBoth are unweighted averages of monthly prices. The margin
Letween these representative series of milk and eream prices has varied from
7 to 12 cents per pound of butterfat during this period. This difference repre-
sents the return which the farmer gets for the skim milk and for the exira
trouble and expense involved in preducing and delivering whole milk.

21 to 41 cents on an annual besis over the 9-year period covered.
If we disregard any differences in labor and investment involved, this
may be taken to represent the return for the skim milk in 100 pounds
of whole milk. It should be remembered that these are not average
figures for all producers in the area, but rather are represeutative of o
typical situation. The creamery with the specialized butter market
was not chosen because it represents a rather unusual situation for
northern Vermont. The point to be emphasized is that ot some
times during this period it was probably more profitable to sell ecream
and at other times milk. Likewise some [armers may more advan-
tageously sell creain at the same time that others will get a greater
roturn by selling milk. Comparisons of incomes on farms selling
cream and those selling milk will throw more light on this question.
fSuch comparisons are made later in the discussion of farm-management
actors,
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The depression period was characterized by o sharp decline in both
milk and feed prices, accompanied by only a slight decline in deliveries.
Milk and feed prices began their recovery in 1933-34 but have not
yot regained their predepression levels. Deliveries, on the other
hand, were above the level of the 1920's throughout the depression
and have returned to about the 1930-31 level. '

In using the data thob are available for two separate years, one
before and one after the cecurrence of these various changes, it is
unportant te consider the representativeness of the particular years,
The year 1926 was prior to any significant shift from cream to whole
mill sales. Deliveries during the record year were slightly below the
level of the eatrly and middle 1920's. This is not shown dlearly in
fizure 4 since these date are computed on a crop-year basis beginning
May 1, while the records were obtained for the year beginning Ortober
{. The low point in delivaries occurred during the summer and fall
of 1926 and hence was reflected in the average for 1927 in figure 4.
At least two factors appear o be contributing to this decline in pro-
duection. MMost important, the milk-feed-price ratio had been declin-
ing during the three years immediately preceding. The construction
of n dam in the ares offered employment which probably drew some
Iabor from the [arms.

The year 1936 represents fairly well the level of milk deliveries
since the depression. The mille-feed-price ratio was more favorable
during that year, as a result of low feed prices, than during the years
immediately preceding and following. It is tmpossible to say very
mueh about the representativeness of a current year in n period of
rather rapid price fluctuations. It may be well to keep in mind that the
1926 production data are perhaps 2 or 3 percent too low as a hase, and
that feed prices were unusunlly low in 1936. These low prices may
have tended to increase the rate of grain feeding and production per
cow, although this is not evidenced by a higher level of production
as compared with the year preceding and the year following. Despite
the limitations pointed out in this and the preceding paragraph,
comparisons between the two cross sections may be expected to
indicate the nature and approximate magnitude of the basic changes
that have occurred.

Inpivipuan Fars Dara Usep 4s o Basis ror CoMparisoNs

In the 1926 study, farm records were obtained from 138 dairy
farmers in the towns of Cabot and Marshfield. These farms included
51.1 percent of the total land avea of the 2 towns. The census of
1930 reported 300 farms, including 84.4 percent of the tofal land area.
This gives only a very rough basis for estimating the comploteness of
coverage of that study. Not all farms included by the consus would be
considered as farms for the purposes of that study.

Ten vears later another study was made in the same area in which
records were obtained from 207 fnrms. The following year, 1937, in
going back over the same aren 15 more larms were added to the list,
making n total of 222 farms. These 222 farms included 74.9 percent of
the total area. Of these farms, 7 were excluded frem subsequent
tabulations because 5 were definitely out of coramercial production
and 2 were mainly trading businesses. The remaining 215 are used
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unless otherwise noted. This represents a more complete coverage in
the later study than in the earlier one, rather than an increase in
number of farms and land in farms ciuunlr the 10-year period.

In 1926 the farm records were obtained for a |2-month period ended
September 30 of that year. In 1936 a 12-month period ended April 30,
1936, was covered. In the subsequent discussion these 2 years will be
referred to as 1926 and 1936, respectively. For most purposes the
calendar difference between the records for the 2 yvears does not affect
their comparability.

As the two studies were not equally complete, comparisons of totals
for the area vannct be used to indicate trends during the 1Q0-vear
periods although certain averages may be compumble The oniy
possibility for comparing totals lies in identifying the 138 farms in-
cluded i 1926 among the 1936 records and thus comparing production
on identical farms at the beginning and end of the period. If these
farms had all remained intact this would have been comparatively
easy but this was not true. Farms had been broken up and recombined
in different ways in enough instances to change considerably the
ownership pattern. Of the orlcfmal 138 farms, 15 hiad been abandoned
or combined with other farms so that they were no longer operated as
separate units. Many of the remainder had un(let'ﬂonc considerable
changes in acreage. Three farms counld not be used “because of inade-
quate data in the later study. This left 120 farms for which total
production could be compared as between the 2 dates. On 1 of these
farms there were 5 cows 1n 1926 and none in 1936. In the latter year
the hay was sold. This farm has been included in all subsequent
tabulations for this group. The acreage of these 120 farms was 22,022
in 1926 aud 22,198 in 1936—Iess than I-pereent change, despite the
mnny transfers of land between farm units.

The number of cows on these 120 farms was 1,677 in 1926 and 1,770
in 1936, a 5.5-percent inerease. Milk production on a butterfat basis
increased 11.5 percent, indicating an inerease in production per cow.
This increase in total production may be compared with a 16.6-percent
inerease in deliveries of butterfat per farm for the area as caleulated
on the basis of the available data on deliveries at all erenneries serving
the area (10). Twenty-nine producers, for whom continuous records
of deliveries over this period were available, increased 9.2 percent.
Hence it appears that these 120 farms may have been fairly represen-
tative of the area with respect to trend in milk production per (arm.
The eftects of changes in number of farms must also be taken into
consideration. As the number of farms was actually decreasing we are
mainly interested in the effects of farm abandonment in this conmee-
tion. The process of abandonment will be treated in some detail later.
No significant tendency to return abandoned farm land to use has
occurred even during the depression.

The new records obtained in 1936 were for farms that were omitted
for various ressons in the 1926 study. Of these, 8 had no cows and
the remainder averaged ouly 10.2 cows per farm as compared with
14.8 cows per farm in 1936 on the 120 farms that were included in
both studies. Evidently the earlier study was more incomplete in
the enumeration of small farms. Hence comparisons on the basis of
the 120 farms, while fairly representative of the larger farms in the
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ares, are not representative of the area as a whole to the extent that
the smaller farms have not moved in the same direction nor as far as
larger farms. However, as the 120 farms included 67 percent of the
cows on the 215 farms in 19386, trends on these farms were of dominant
importance.

Farm Propuction AND PRACTICES

Attention has already been called to the increase in milk production
and sales coming about in part as a result of an inerease in number of
cows and in part of an increase in production per cow. It may be
well to inquire further as to the way in which this has been accom-
plished. Table 1 makes & comparison of rates of feeding and milk
production in the two periods. Pasture is not included since there is
no reliable basis for its measurement but there appears to be no reason
for expeeting nutrients per cow derived from this source to have
varied materially between the 2 years.

TABLE 1.—Feeding and milk produciion per cow on 120 identical Cabol-Marshfield
Sfarms in 1926 and 1936

1
Ttem 1926 | 1936 Item l w196

i ;
Pounds | Poundy i Pounds | Pounds

Total digestible outrients in con- Total digestible nntrients in sue- | i
eentieles . o _..eeee..oo| LOB3 | L1YO cplent roughage_ ___..... ... 373 | i

Tuotal digestible nutrients in dry Milk produclion (4-pereent-fat | ;
V1T 1 e R B . 2,074 37371 ) R S | 1 : 5, (39

1

The data presented indieate that total nutrients fed in the barn
decreased from the beginning to the end of the period while produc-
tion per cow increased. The quulity of the ration appears to have
been somewhat improved as a result of a larger proportion of total
nutrients from concentrates and succulent roughage. However, it
should be noted that the possible error of estimate in the case of rough-
age may be relatively large. The tonnage is of necessity based on
estimates, for roughage is seldom weighed on these farms. It is also
quite possible for bias to enter into the figures as a result of the
enumerator’s ideas about yields. A second source of possible error 1s
in the distribution of roughage between different classes of animals,
and a third in estimating the nutrient content of the various kinds of
roughage. The nutrient content of hay varies considerably from farm
to farm and from year to year. Hence it is perhaps dangerous to
attach very much significance to any change in the rate of roughage
feeding.

Thegincrease in rate of grain fecding, concerning which the informa-
tion is much more reliable, was sufficient to account for more than half
of the increase in production. The remainder of the increase Is
probably attributable to some improvement in quality of the ration
and quality of the cows. Related factors were a decrease in the sen-
sonal variation in production and a somewhat more rapid rate of
replacement of cows in the herd. L

In explaining the increase in number of cows it Is necessary to con-
sider the changes in erop acreages (table 2) and the changes i num-
bers of the various classes of livestock (table 3). The most important

[ s b
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changes in crop acreage were u decrease of 144 acres in hay and small
grains, most of which are cut for hay, and an increase of 147 acres in
corn and millet. Thus the total acreage in feed crops was prac-
tically unchanged. The substitution of silage corn and millet for hay
probably increased the feed production slightly and represented some
improvement in the quality of the ration through the addition of
succulent feed. It also suggests a slight tendency to reduce the
length of the rotation and in this way pessibly to improve the yield
and quality of the hay. But as the shift involved only about 3
percent of the ncreage devoted to feed craps its importance may easily
be averemphasized.

Taure 2.—-ereage of various crops on 120 ifentical Cabol-Marshfield farms stuwdied,
1928 and 1936\

B + ]
Crop 1926 1936 Crop ;‘ 1996 1936
r i .
* i |
Acrer | Acres ! i cleres | cheres
Qrass, clover, snd alfalfa......._..| 4830 4,778 . Potatoes. ... .. . . o..ooioao.-. 08
Small prains (used for hay or o Other... .. as n
1471 11 U 489 447 1| [dle erop land and uncot hay.... ! 52 29
Comn lor silage. oo oo cavcanen oo 150 221 !
Other oorh. . oo aia a ] ot et 5, 750 5,724
Millet__ 25 53

' Acrenge for the preceding crop year, 1935,

Total expenditures for lime and fertilizer on the 79 identical farms
for which these data are available were $2,571 in 1926 and $2,204 in
1936. However, prices were considerably lower in the latter year.
The Vermont Agriculiural Experiment Station has computed an
annual average price per pound of plant food in fertilizers used by
Vermont farmers (20, p. 19). In 1926 this price was 13.4 cents and
in 19335, the vear covered by the 1938 data, it was 8.1 cents. On the
basis of these prices the quantities of plant food purchased would be
about 19,000 pounds in 1926 and 27,000 pounds in 1936. This com-
parison is only approximate, but there probably was a substantial
mcrease which would tend to improve the quantity and quality of
the feed produced. It should be noted that the greater (1.44 tons
compared with 1.36} yield of mixed grass, clover, and alfalfz hay '
in 1936 more than offset the effects of smaller acreage. The total hay
crop was larger by 214 tons. The purchase of hay was 212 tons less
(315 and 103). Silage preduction was 1,541 tons in 1926 and 2,325
tons in 19386,

Let us next look at the livestock changes. An examination of the
data in table 3 indicates a 2-percent inerease in total animal units en
the 120 identical farms. Omitting hens and hogs, there was a 4-
percent increase in toughage-using animal units. Horses decreased
by 70 animal units. sheep and lambs incrensed by 8, and eattle in-
creased by 140 animal units. Cows incrensed by 93 and other eattle
by 47 animal units. The proportion of cows to other cattle was not
significantly changed.

10 Tt is impractivable to separste the aereare of the different types of hay for alfalia and elover are usually
found in mixtures with varions other prasses. Farmges are likely to eall a stand 2)falfs or elover even though

it is mode up chielly of prasses. The hay produced in the area is predominantly grass hay made up of &
number of grasses—somae are seeded and others come into the stand naturally as it grows older.
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TanLe 3.—-Number of livestock on 120 ddentical Cabot-Marshfield farms {n 1926 and
103

Cluss 1026 . 1830
- MNumber iNmufw
- it 2

Class s 1536 1

: { !
I Niwber | Ninber |
.- 1,677 "

COWS . oceiacimcanaaomaa L8 Ho
Hcifers, 2 yoars oid - 250 | it 1 ome ow
Heifers, yaorlings. . 43 - : . 42 ! 144
CalVeS cume s cmee 3o ' 356 254
Bufls.. st —_— -
3teers_ P . 3 L Totul animal wynits oo Co2 T2 } 2,503
Hetts ooy CEC I ‘Potal roughage units ._ ...l LS6T° 2 KA
11 animsl unit squals cither of the fllowing: ! cow bull, or steer; 1 horse; 133 2-vear-old hebfers; 232

yearling heifers; 5 calves; 100 hens; 5 hops: 10 sheep: 26 lnmbs.
t Omits hens and hogs.
Although the apparent differences in feed production are too small
to have much statistieal significance m view of the nature of the data
from which thev are derived, the consistency hetween the results of

PERCENT i s I I
1921.20100 /' l\ Mitk cows
I 1". - H -/;
120 i P, ) ] \. i
Butterfat 3 1 : i

100 %= , : AN i
X .\ iy’

T o
80 T . -l -I.
6C
4
}
20 L I S S ] | i |
1521 1923 1925 1827 1825 1831 1933 1935 1937

HAF 34948
FIGURE 6.—PRICES OF PRINCIPAL FARM PRODUCTS IN VERMONT. 1921-38.

Prices of the prineipal farm produets i ¥ermont all dectined together during the
depression beginning in 1929. Butterfat prices received by Cabot-Marshfeld
fartners rose somewnat earlier than did prices of other producis.

the various factors nieasured furnishes some further evidence of their
validity. There was evidently a small increase in feed production
brought about by improved cropping practices. This made possible
a reduction in purchases of bay as well as a slight increase in number
of dairy animals kept. The decrease in the number of horses also
voleased feed for other uses. The incressed production of succulent
feeds and possible improvement in the quality of hay were probably
factors in the increased production per cow.

The data on receipts and expenses in tables 4 and 7 give a fairly
zood indication of the effect upon farm income of changes in prices
and changes in farm organization. But they are not adjusted for
inventory or price-level changes, and hence compuarisons are subject
to certain qualifications that will be indicated in the subsequent dis-
cussion. Figure 6 will serve to indicate the genersl character of the
price changes.

188430°-—10—— 3
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Taeue +.—Cash receipts on 78 identical Cabot-Marshfield farms in 1926 and 1937

T

Cash reesipls ; Percentage of

' totn]
[tem r . e .- .
| 192 : 1936 192 WA
I e — .
Milk produets. ..., .. ... ... i 3,158 ¢ $116, 332 B Ak
Poultryand egps. .. _._ _ WL 7ES &2 380 & 1
2 T .- 12.5‘.’ﬂi 2,624 A 1
Dairy lfvestoek. .. ... .. . 18 o, 42 5] 13
Crops . vineiaa- 14, 629 . 8. 565 4 i
Alaple produets 1 11, 457 | G, 364 3 3
Wood and lumber. . . e 5, 314 5,028 h ]
OQutside labor_. .. _ aen- . P 10, 521 9, 386 + s
T O ’ 1. 5ts | 4,020 3 2
B 7 AL Farii Ay 1 ) {1.1] L]
Total adjusted for difference in index of prices paid by farmers .
for commodities used in production . o7 . L im b 160,543

! This index is published in The Aericultural Situstion, Bureau of Aprienltural Economics, L°, &, Do
partment of Agricuiture

Chash receipts fell off considerably although receipts from the sale of
milk products actually increased by 2.8 percent over the 10-vear
period.”” This increase in receipts from miik and cream sales came
about despite the 16.9-percent decrease in the average price recetved.
There was evidently a substantial inerease in specialization in dairving.
for the receipts from the sale of milk and erean: accounted for 38
percent of total cash receipts in the later vear as compared with 48
percent in the earlier one. If differences in the leve! of prices paid by
farmers for commodities used in production are taken into account by
the use of a United States index. the effects of the differences in receipts
on net returns appear fo be removed,

Tyre oF Farminc

The foregoing relates to all farms in the area for which expense i
receipt data are available without regard to their size or type. Before
proceeding further with the analysis of the income data, it may be well
to give some consideration to the question of homogeneity in farm
organization. The 193¢ Census of Agriculture, which classified farms
by type and published the results for counties but not minor civil
divisions, reported 1.211 of the 2,178 farms in Washington County as
dairy farms*® The next most important types were part-time. 370:
general, 260; self-sufficing, 93: erop-specialty, 76; and forest product.
45. Dairving was probably in most cases the major farm enterprise
on the part-time. general. and self-sufficing tvpes. The situation with
respect to forest products is somewhat unusual. for in this aren the
customary practice is to sell all of the marketable timber from a stand
at one time. No further timber sales are made until another stand
becomes marketable. Hence in the year of the sale this mav consti-
tute the prineipal source of income, and vet in other vears the farm
would be classified as a dairy farm. Each vear there are a few such

W Only 79 of the 120 farms are wsed in this eomparizon beeanse data on expenses anud receipts were not
chtained for the remainder.

12 Classification is on the hasis of souree of Incame, [f 0 pereent or more of the income was from n given
caterprise this determined the rlassificazion. If no sinele enterprise accounted far 40 percent of the total
returns, the farm was classifiend 35 reneral. f mare than half the Prodiets wers Lsel ot home It was solf-
suflicing, To b elassiflied as part-time it was necessary that the operator work outside 150 days ot tore, or
report an oceupation other than farmine and that the value of farm produets be not in exeess of 0.

R R
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farms selling lumber, but for the most part it is a different group esch
vear. Cordwood sales are more evenly distributed from vear to vear.
ut this does not constitute a major enterprise.

Of the 138 farms included in the 1926 study there were 11 on whieh
the major souree of income was other than dairyving, On 3 of these it
wis sales of forest products, but in all 3 cases the dairy enlerprise was
second in importance in that particular vear. On 2 farms outside
labor was first in importance and dairying second. On 4 farms crop
sales were first in importance, and on the remaining 2, poultry.

Maple products and hogs were enterprises of some importance, but
in no case was either one donunant. The hog enterprise was dependent
on the dairy enterprise for skim milk. and the mapie-products enter-
prise reguires attention only during a small part of the vear. Hence
neither makes a desirable major enterprise.

Of the 109 farras from which expense and reeceipt data were obtained
if the 1936 surver, 11 had enterprises other than dairying as the most
important source of income. On 5 of these the most iImportant enter-
prise from a gross-receipts standpoint was poultry, on 4 outside lubor,
and on 2 forest products. Hence the situation was not greatly changed
except for poultry having become somewhat more important and cash
erops having disappeared as a principal enterprise.

The above is mn terms of major enterprises. There were minor
enterprises of eommercial importance on & number of the dairy farms.
Table 5 indicates the frequency of oceurrence of enterprises other
than dairving using an arbitrarily chosen minimum cash figure, $500,
as the criterion of an enterprise. Such enterprises were more fre-
quently found in 1926 than in 1936. Poultry and outside labor were
the only minor enterprises of much importance in 1936,

T'a8uE 5.— Enferprises afher than dairuing with cosh receipts of 33000 ar more on
Cabot-Marshfield farms fn 1926 and 1936

-
1438 : 1,

Ttem - ] '
+ Bnterprises; o Fnterprises o X
reporred Perpynisge reporied | Pereeniate

{number} }Of“l”’“’“"i {gombery | OF 8il farms

Enperprize

e e R P [ il 4 4
PoultrF oo oo i 1 14 1%
Togs .._._-... T il 1 1
Crop sales ... ift n 2 °
Outsidde Inhar . _. . . . 12 g m L
Aflapte products. s T 3 1 1
“Total .. —— T T, 2L T
Farm: repotting enterprises .. . . . ... . 3] 23 o] il
Total Al IAETRS . o iiicicae o crmccimiccaiaann o 138 L [0, I P,

In studving trends in dairy production there appears to he no
necessity for classifving these farms by type on the basis of combina-
tion of enterprises. There was no evident tendency for any particular
enterprises to appear together. Hence no definite types emerge. The
dairv-poultry facm in 1936 is the nearest approach to a combination
tvpe that is found. The larger poultry enterprises were most fre-
quently found on the farms operated by voung men or those with
considerable family labor. Most such farmers were not replacing
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dairying with poultry production but rather were expanding both.
The poultry enterprise is frequently used to increase the size of

business when there ave limitations on dairy expansion.

a8

CABOT-MARSHFIELD COMMERCIAL DAIRY FARMS
BY TYPE OF PRODUCT SOLD. 1936

® Farm sefhing otk
© Farm selling cream
O Farm sefling hueter
Farm aelling retai)
milk and cream

o Caved Righway
== Other improveg
U nrmproved

BAE Jrddd

Figuup 7.~ Lairy farts are rather cvenly disiributed over the Cabot-Marshfield

area with the exception of the rough, hilly eastern portion of Marshfield.

The

greatest coneentration of eream farms is found in the eastern part of Cabot.

In most of the tabulations that have been made, the farms have
been groupec according to number of cows in 1926, and subtoials have
heen calculated for the resulting size groups. Signifieant differences
that appear between size groups will be indicated in the subsecuent

discussion.
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Although ‘sales of milk and cream at the recetving plants in the
vicinity were of predeminant importance in 1836, sules of bugter
made on sthe farm and of cream and milk at retadl were also made.
Some farmers shiftod {from one type of produet to anether durtng the
vear, and others sold two or more products at the sanwe time.  Classi-
tying the farms on the basis of the form in which the major part of the
pmduct wis sold, there were 140 wholesale milk {arms, 46 wholesale
cream furms, 7 butter farms, and 3 retail milk or milk and cream
farms (ﬁLr e

Figure 7 mdlcnte« the location of the fwrmers solling their produet
in ench form. It will be noted that 22 of the 46 who sold cream were
ir the eastern part of Cabot.  This is to be explaited by the proximity
to the Panville Creamery, which rveceives crenm and makes butter.
It hias alwaxs specialized in high-quality swoet-cream hutter und paid a
relatively high price for sweet cream.

The entire group selling creain averaged 38 cents per pound of
butterfat sold as compared with 50 cents for those selling nulk. The
diflerence per hundredweight of milk would be 54 cents.  Deducting
7 cents for the greater hauling cost for milk reduces this to 47 cents.

The herds on the eream: {arms averaged only 1.6 cows ug compared
with 14.5 for the milk farms. Praduction per cow was 4,350 pounds as
compared with 3,025, Bales of miltk products accounted for 48.2
percent of total cash receipls on the cream farims as compared with
81.6 pereent on the milk farms.  Reeeipts from other sources as well
as from the dabrv enterprise were smaller on the cveam farms, despite
the fact that there were more hogs and hens per farm and more
heifers and calves in proportion to the number of cows. Total cush
receipnts per farm were $1,118, or 42,4 pereent less.  (ash expenses per
fnrm, however, were 8931 less, indieating thai the net cash income was
only 8187 lower for the cream farms, Tt should alse be recognized
that the cream-farm businesses were on the average smaller than those
on the milk farms. Hence the rate of return to the operator upon his
investment and his iabor may have heen as great or possibly greater.

These comparisons again raise the question us to whether it is more
profitable for farmers in this area to sell cream for butter making
or whole milk for consumption as fluid milk or eream. It shoukl be
recognized that about Lalf of the cream farmers weve patrons of a
creamery which furnishes an unusunlly good market for cream for
butter making. It appears that in 1938 some farmers found it to their
advantage to sell milk and others to sell cream. This depended

chiefly on location, quulity of cows, feeding practices, seasonai varia-
tions in production, and farm nrmtm:rntmn

All but 1 of the 7 butter farms had fewer than 10 cows, hence they
are not of nmueh commereinl stgnificance 1n the area,

Fanw BecEiPTE axp FXPENSES

With this mueh by way of deseription of different farm types we
tay return to the examination of the tncome statement for all farms
in the aren. The shift by most farmers from selling cream to selling
mitk rendered less profitable other livestock enterprises dependent
on skim milk as a feed.

ool ehe 205 farms sobd nvadars pooadgets duriee this year
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Figure 6 indicates that hog prices were unusually bigh in 1926
and that they bad been considerably higher during the 5 years pre-
ceding than during a similer period prior to 1936. '_I‘fms lower
prices, together with the selling of whole milk, 1'&311]ted m o virtual
abandonment of hog raising as & commercial enterprise.

Table 3 indicates that the size of the pouitry enterprise nearly
doubled, and table 4 indicates a corresponding increase in receipts.
These figures, however, do not adequately deseribe the situation.
Table 6 indicates that there were fewer small flocks mainly for family
use In 1936 than in 1926, but more large flocks. During the period
poultry hecame more of a specialized enterprise requiring congiderable
skill and equipment for operation on & commercial basis.

TABLE 8.-- Distribution of 120 identical Cabot-Marshfield farms by size of poultry
Rock in 1926 and 1536
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The large decline in crop ssles is to be explained chiefly in terms
of potatoes, the only impert:mt cash crop in the aren. The acreage
of potatoes en 120 identical farms was 108 in 1926 and 96 in 1936
(1935 crop year). However. according to the Burean of Agricultural
Economies estimates, in 1926 the average farm price of potntoes
tr Vermont was $1.45 per bushel, the second highest of any year
sinee the World War, while in 1935 it was 95 cents.

Sales of maple products were only slightly more than half as much
in the later year. This, however, is to be explained in part by the
fact that 1936, the vear of a big flood, was below average in terms
of production, and in part by the lower price that vear. Production
for the State was reported as 1,180,000 gallons of sirup equivalent
In 1926 as compared with 999,500 in 1936. The nverage price re-
ceived was $2 per gallen in 1926 and $1.30 in 1936, according to
Bureau estimates. A considerable decline in receipts from sales of
wood and lumber nlso appears, Evidence is not available to ndicate
the extent to which this may be explained by lower prices, by reduction
in the volume of marketable wood and timber. and by other possible
factors.

Cash expenses have changed less than cash receipts. Changes in
such important items as feed, fertilizer. labor. taxes, and livestock
purchases were surprisinglv small. There were cortain ofisetting
factors In feed costs. More cows and hens were kept, but fewer
hogs  Flay purchases were much less important in the later vear.
Milk hsuling increased considersbly with the shift from cream fo
milk deliveries. In fact in the earlier year most farmers delivered
their own produet, whereas at present there are regularly established
routes which handle most of the daily nilk ecollection as well as some
of the cream. The use of autos, trueks, and tractors increased con-
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siderably, and lence this expense item became miore Important. As
wage rates were somewhat lower in the later vear and motortrucks,
tractors. and futos were move generally used it might be expected
that the expenditure for hirew Inbor would have decreased more than
was the ease. Apparently these factors were offsot by the use of less
unpaid fanily labor than in the earlier period. On the 120 ulentical
farms there were 196 children, 18 or under, and 335 adults, as com-
pared with 175 and 299, respectively, 10 vears later.

TasLe 7.—Cash expenses on 79 identical Cabot-Marshfield farms in 1926 ond 1936
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- Poes not inelude interest payments, repairs on buildings aml equipment, or wsxpenditures on new
buildines and cquipment, since these ftems were not reported in s comparnhle menner in the 2 studles.

In comparing the income position of the farmers in this area in these
two periods it should be kept in mind that the data presented do not
take account of inventory changes, interest payments, maintenance of
buildings and equipment, and wages of unpaid family labor. An
examination of changes in numbers of various classes of livestock
during each of the two periads indicates that there was no important
change in the total during either period. The changes in buildings
and equipment inventories are less egsily handled, and perhaps may
best be left out in comparisons of this kind. unless there has been a
change in type of farming or in farm practices which substantially
changes the mvestment in buildings and equipment required. There
has been some increase in investment associated with the shift from
cream to milk sales and the use of more machinery. Interest pay-
ments probably decreased slightly, but aithough it is difficult to secure
satisfactory data regarding this item it is believed to account for a
rather small portion of total expenses in this area. The famnily-labor
force on these farms has decreased somewhat, and hence the net
figure given must be considered as a return to a smaller number of
workers.

The cash return to the farmer and his family on 79 identical farms
after meeting cash expenses other than building and equipment upkeap
and interest charges was 32 percent less in 1936 than in 1926. The
Bureau's index of prices paid by farmers in the United States for com-
modities used in living was 24 percent lower in 1936.  As the number
of persons to he provided for out of this income was less in 1936 and if
the United States index used is applicable to Verntont, it would appear
that the per capita return on a purchasing-power basis probably
remained at about the same level.
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ABANDUNMENT

The process of farm abandonment in this area requires some ex-
planntion. It is usually gradual rather than abrupt. It is most
frequently associated with the deelining venrs of 2 farmer whe has no
son who wishes to succeed him on the farm. It may, however, come
about following son e aceident such as a fire or » disease opidemic, or
even as o result of a farmer moving awny from the commuaity either
to resume farming operations under new civeumstances or to take up
nonfarm employment. Nonfarm employment may also take the
place of farming with the farnihouse continuing to serve as a residence.
It should be kept in mind that these factors are only one side of the
picture. The other is the productive opporiunity afforded by the
farm in question. A well-located productive farm is more likely to
survive the aging of the operator and atiract & new and younger
operator. Hence. as u rule, it is a combination of a relatively un-
desirable farm and one of the above circumstances that results in
abancomment.

Abandonment appears to proceed by stages. The first is & gradual
“running down” of the place through less intensive operation, asso-
ciated with advancing age or outside employment of the operator.
Repairs are likely to be neglected, new seeding of hay laud becomes less
frequent, and livestock numbers are reduced. Hay vields and quality
decline and pestures grow up to brush. thus reducing their corrying
capacity. ‘The hay may not all be fed on the farm, a part of it being
frequently sold standing.

The next phase is when the operafor no longer keeps livestock on
the farm. He may either move away or use the place only as a resi-
dence. Unless the farm is very poor and in an isolated place, some
nearby farmer is likely to rent it in order to cut the hest of the hay
and use the remainder of it as pasture.  In sotne cases & farmor who
is expanding his business may actually keep up or even improve the
condition of a farm taken over in this way, but more frequently he
does not do so, and the running-out process eontinues with eropland
becoming pasture and pasture becoming woodland.

The trme required to pass through these two phases is extremely
varieble, depending chiefly on the rate of decrense in intensity of
operation.

From the foregoing it may be seen that abandonment and the
combination of farming units associated with an incrense in size of
farms may be quite inseparable. Of the 138 farms in the Cabot-
Marshfield area from which records were obtained in 1926, 15 were
either abandoned or operated as parts of other farms in 1936, How-
ever, the 120 farms. for which records are available at the beginning
and end of the 10-year period. increased their total acreage by less
than 1 percent despite the fact that the 15 farms that were abandoned
or combined during the period were in 1936 in part operated in con-
nection with these 120 farms. This suggests that farmers in the area
may have been depending on renting some Inud i process of abandon-
ment #s a norma'[ thing over u considernble period, but that they
do not keep the same land. but rather that which happens to be
passing through a transitional stage at that particular time. Hence
& cerlailn amount of abandonment has been n characteristic feature
of the economy of the area during this period as well as over a con-
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sidernble portion of the past 50 years. Uuless some new fnctor is
operutive a similar rate of abandonment muy be expected during
the next 10 years if similar price relationships prevail. '

Seven, or 47 percent, of the 15 {armers whose farms were abundoned
or combimed nlso were 58 years of age or over i 1926, while only 27
percent of ull of the farmers were in this age group. Fence, advancing
nge was definitoly a factor in this abundonment.  Ten, or 87 percent,
of the 15 farms had 10 cows or less, although only 40 pereent of all
farms had 10 cows or less.  Flence those frrms that were abandoned
or combined hed smaller-than-avernge dalry  businesses.  Thove
appears to be no significnnt geographieal prouping of these farms,
although 10 of the 15 wore on unimproved roads. The production
of 27,558 powrds of butterfat on these 15 farms in 1926 might be
compared with the 35486 pounds increase in 1936 over 1926 on the
120 {arms veferred to above. However, the 153 [arms had 148 cows,
while the increase for the 120 wus only 93. The (5 farms had 508
acres of crops (including hay), while the 120 increased by only 64
acres, It was only by tnereased production per cow and more cows
per acre of eropland that the farms continuing in operation were able
to increase production enough to more than offset the effects of
abandonment.

Tt is probable that il the coverage in 1926 had been complete, 2
higher rate of abandonment would have been found. The furms not
mcluded i that study included o large proportion of smsll farms and
farms with some irregularity in their operation in that particular
year. It is among such farms that the rate of abundonment may be
expected fo be highest. The number of cows affected is relatively
small, however, and henee only a small adjustinent may be needed
in the estimnte of the effeet of abandonment upon total production
for the nren.

AGE or {IPERATORS AND STanLITY oF TENURE

Tt is charncteristic of the older farming areas of the Northeast
that the farm operators, on the average, are older than those of the
more recently developed arens. This is clearly shown in figure 8,
which presents the age distribution of farm operators in Vermont,
Minnesota, and the Northern States." Settlers in a newly developed
aren. are likely to be relatively young men. Hence a considerable
period must elapse after the number of farms ceases to ncrease hefore
what might be considered a normal age distribution is found, If
the number of farms is decreasing the younger men are more likely
to be the ones to leave the area. Vermont ilustrates the situation in
which the number of farms has been decreasing for some time.

The significance of this age situation is that in an area like Vermont
a larger proportion of the farm operators may be expected to retire
each vear than in an area where the operators as a group are younger.
The transier of operation from onc generation to the next is thus rela-
tively important. The transfer may be from father to son with no
abrupt change in farm organization, or it may be from a retiring
operator to an unrelated purchaser. In the latter case production

1t Naw England, Middle Atlantie, Fast North Central, and West North Central divisions as used hy the
Census of Agriculture.
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may go on uninterruptedly or there may be some break in operations.
Tenancy plays a relatively minor part in this process, ouly 13 percent
of the farms in Vermont and 9 percent of those in Washington County
being reported as operated by tennnts in 1935 (79},

Table 8 mdicntes the survival rate of farmm operstors of different
ages in the Cabot-Marshfield ares from 1926 to 1936. Advancing
age does not begin to show its effects until the groups 53 years old or
over in 1926 are reached. For the younger groups about threa-fourths
continued as farm operators in the area and the remainder presumably
sought farming opportunities or other employment elsewhere. Asuge
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FIGURE 8.—RELATIVE AGE DISTRIBUTION OF FARM OPERATORS N VERMONT,
MINNESOTA, AND THE NORTHERN STATES, 1930.

In Vermont mors of the farm operators are in the older age groups than in 2 more
recently settled State such as Minnesotn. The Northern States as a whole
are intermedinte between Vermont and Minnesota in this respect.

increnses beyond the 53-year point the number econtinning for 10 years
talls off sharply. This 1s undoubtedly chiefly a question of death or
physical disability.

Tasus 8.— Relationshiy of age of operator o conifnuance as an operalor tn the Cabot
Marshfield area for a 10-year period
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From the standpoint of production trends, it is change in age distri-
bution over time that is important. There were minor differences in
the age distribution of farm operators in the Cabot-Marshfield area
in 1926 and 1936 with a slight tendency toward greater concentration
in the upper-nge groups in the latter year. In 1936, 61 percent of
the farm oporators reporting their ages wore 48 years of age or older
as compared with 57 percont in 1926, That this was not the result
of the omission of small farms in 1926 is indicated by the comparison
for identical farms which shows an even larger percentage of older
farmers in 1936, Apparently the average age was still increasing
stightly.

The relationship of age of operator fo size of business ns measured
by number of cows is shown in table 9. Evidently there is a tendency
for voung farmers to increase the size of their dairy herds until they
are well past middle age, and then to decrense again during thelr
declining years. The farm business in this area is in most cases rather
closely related to the family-labor supply. Hence during the period
when the sons are growing up, labor 1s available for some expansion.
When the sons have grown up and gone away, and the physical ability
of the operator has begun to decrease, the dairy herd is cut down.
The exceptions ave explained by operating with hired labor or by ma-
ture sons who remain on the farm. Awvailable capital may also be n
limiting factor in the case of young operators. Of the 120 farms for
which comparable data arve available in 1926 and 1956, 31 were operated
by the snme person during the latter year, 9 were operated by a son,
and 30 were operated by someone not related to the original operator.
The average ages of the operators on these 3 groups of farms in 1926
were 47, 685. and 49, respectively. One would expect the group re-
placed by their sons to be older than the other two.

TARLE O.-— Relationshiy of age of aperator to nwmber of vows in herd an 205 Cabol-
Marshfield farms n 19361
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Now et us look at the effects of these tenure changes on volume of
output. The group with the same operators throughout, mereased
milk production by L1 percent, the sons increased it by 14 percent,
and the remaining group by 12 percent. The differences are shight.
although it seems in nccordance with logical expectation that the sons
should have been the most successful in inereasing production.  Appar-
ently changes in farm operator do not disrupt production for very long.
The mcreasing average age of all operators then is probably important
in its effect on total production of milk in the area chiefly through the
divect effect of age upon size of herds kept. The effect of an increased
rate of turn-over in operators s of minor impertence.
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Ractal CHARACTERISTICS OF THE FanrM POPULATION

The population of the Cabot-Marshfield area is predominantly na-
tive white. In 1930 only 7 percent were foreign-born and 14 percent
wers native-born with foreign or mixed parentage. These 2 groups
are corrposed mainly of French-Canadians. Although the census does
not report nationality on a mmor civil division or even a county basis
with a farm and nonfarm break-town, for the State as n whole 58
percent of the foreign-born rural farm population was Freneh-Cana-
dian. Of the native-white rural farm population with foreign or mixed
parentage, 43 percent was French-Canadian., Between 1920 and 1930
the number of foreign-born French-Canadians in Washington County
increased from 832 te 2,067 (17). In the 19268 Cabot-Marshfield sur-
vey 8 of the 138 farmers included were French-Canadian or of French-
Canadian descent. There were 28 among the 222 farmers included in
the 1936 and 1837 surveys. This is the only immigrant-population
group in the area and, although it is now comparatively small, it
increased considerably during the decade under consideration.

Perhaps the most conspicuous characteristic of this population group
is its relatively high birth rate. The median size of family among the
native-white rural farm population of native parentage in Vermont in
1930 was 3.43. Tor the foreion-born white group it was 4.36, while
the native-born with foretgn or mixed parentage group was intermedi-
ate with 3,60, This latter figure is neaver that for the native whites
of native parentage, suggesting perhaps that the difference is not very
persistent after immigration.

From the data in teble 10 it mav be observed that the Freneh-
Canadian farmers on the average had more cows and more neres of
cropland than other farmers. The crop acreage per cow was only
slightly greater. Production per cow was slightly lower for the French-
Canadians. The lareer size of business on these farms is associated
with a larger supply of family Iabor. This mav be explained by the
higher birth rate and the lowsr average age of farm operators. It
appears, therefore, that land resources were being used at about the
same labor intensity by both groups. Probably the most significant
consideration is that the entrance of French-Canadians may keep some
farms and parts of farms in operation that might otherwise be aban-
doned. There has been some slowing down in the rate of farm
abandonment, but the extent to which it may be explained by the
influx of French-Canadians is uncertain.

TarLe 10.—Comparison of farms operated by French-Canadians and by all others in
. Cabot-Aarshfield area, 1938
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Sumsary or CHances Since 1926

Milk preduction in the Cabot-Marshiield area apparently increased
about 6 percent between 1926 rad 1936, For the 120 identical farms
for which records were available for comparison the increuse was 11.5
percent. This was brought about by an increase of 5.5 percent in
cow numbers and 5.8 percent in production per cow. This appears
to be representative of the changes occurring in the ares for those
farms continuing in operation. But as there has been some farm
abandonment, with accompanying reduction in ecow numbers, this
must be placed against the gains on the continuing farms to get the
net area change. The 15 farms abandoned were responsible for about
8 percent of the production on the farms studied in 1926. Allowing
for this offsetting factor still leaves the increase in production for the
area to be 6.3 percent.

The increase in number of cows per farm was made possible in part
by the release of feed formerly used by horses replrced by motor-
trucks and tractors. There was some incresse in feed production
brought about by a moderate increase in the use of lime and fertilizer
and @ larger proportion of the total acreage in annual crops. This
greater quantity of available feed also made possible the elimination
of about two-thirds of the hay purchases. TTurthermore, the quality
of the roughage ration fed to cows probably was improved as & result
of o larger proportion of millet and silage, and some increase in the
nutrient content of the hay. This, together with an increase of about
100 pounds per cow in the rate of grain feeding, is sufficient to account
for most of the increase in production. Some improvement in
quality of cows and more rapid replacement may also have eon-
fributed in this direction.

In 1926 the farmers in this area sold cream to be used in butter
making. The milk was separated on the farm and the skim milk
used as & feed for calves and hogs. In 1936 more than 80 percent of
the deliveries were in the form of whole milk. As a result, hog pro-
duction, as well s the fattening of veal calves, had heen given up by
most farmers.

Poultry raising approximately doubled m importance as many
small family flocks disappeared and were replaced by a relatively
smeller number of larger commereial enterprises. Despite this, how-
ever, the proportion of the total cash receipts from the datry enter-
prise increased from 48 to 58. The balance of receipts over expenses
was smaller in 1936, but if the lower price level and the smaller number
of farmily workers were taken into consideration most of this difference
would disappesar.

PROSPECTIVE TRENDS IN PRODUCTION

The main purpose in describing recent trends in dairy production is
to develop 8 basis for the consideration of the factors that may be
expected to affect production during the next few years. [t is against
a background of past experience that farmers judge the future and
formulate their plans. With & knowledge of how individuals and
groups of farmers have reacted one may preciet with more assurance
how they will react to situations in the future.
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Certain trends which were observed can be fairly safely projected
tnto the future without mueh consideration of developments outside
of this area. An example is a certain amount of improvement in
cropping practices which seems likely to continue even with less
[avornble prices. There are many other trends, however, the courses
of which are dependent upon external developments. Perhaps the
most important of these are price relationships. Reliable forecasts
cannot be made of prices with data relative to one producing area,.
or even with data on all producing areas, without some knowledge of
the long-time-demand situation. Until such knowledge exists a first
appreach may well be a constderation of the probable trend of pro-
duction under each of three possible price situations: With a con-
tinuance of present price relationships, with somewhat more favor-
able milk prices, and with correspendingly less favorable milk prices.
This will furnish something in the nature of a tentative supply
schedule for the area.

Druring the 10 vears preceding 1936 milk prices fluctunted as much
as 35 percent from the average for the period. However, the high
and low poiuts reached were not maintained long enough for anything
more than short-time adjustments to be made. The number of cows
in the aren has not been adjusted to either the highest or the lowest
prices reached. Furthermore, in terms of relationships between
prices of dairy products and other commodities the magnitude of
fluctuations has been much less. The interest here is basically in
the levels of prices prevailing for a long-enough time for such adjust-
ments to be made. Levels of milk prices 15 percent above and 15
percent below that of 1936 have heen chosen as ineluding an appro-
priate range for analytical purposes. These price levels are con-
sidered as relative to present prices of other farm products of the
area and to cost factors, They are considered as of sufficient sta-
bility for adjustments in number of cows, and cropping and feeding
practices to be made. A 10-year period is taken as of approprinte
length for such adjustments.

ANALYTICAL PROGCEDURE

The analvtical device frequently used in farm-mansgement work,
and referred to as the budget method, seems to lend itself very well
to use in dealing with this problem. This technique is commonly
used in discovering tvpical farm organizations whieh in the light of
the best available evidence relative to prospective prices may be
expected to produce maximum farm incomes. Several alternative
organizations of the farm business are tested out in terms of net
income under the price conditions expected and with normal growing
conditions.

In using the budget method to estimate farmers’ response to prices
it must be recognized that farmers sometimes, perhaps usually, do not
actually adopt the most profitable course of action, When a price
change oceurs there is a tendency to adjust the farm business in
the direction made most protitable under the new eonditions, but
there are many obstacles to change not only in the form of fixed invest-
ments which require time for liquidation but aiso inertia, lack of infor-
mation, and individual likes and dislikes which outweigh monetary
gains. The problem of fixed investments can be handled on an ob-
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jective basis by the budget method by a careful consideration of time
periods. Inertin and lack of information are more subjective and
hence more difficult of treatment. We may estimate for a group of
farmers the extent of lag in adjustment to the most profitable organi-
zintion of resources on the basis of pust experience or, if acquainted with
their individual eharacteristics, we may make a separate estimate for
each and combine these estimates to arrive at a group estimate,
Both these approaches were used in the present study. Much of
what Las been snid about inertia and lack of information applies also
to individual likes and dislikes, but the individual-estimate appronch
seems definitely more applicable here.

In practice one is likely to discover that “most profitable.” if treated
on a strictly objective basis, is quite unrvealistic. Many extension
workers have discovered this to their regret when they have proposed
plans that eall for move or diflerent types of work for the farmer or
members of his family or even for hived men. The human prodictive
resource involved is not a standard article that can be juggled about
mechanically in a highest profit analysis.

In gencral, the procedure llowed in this study is fo consider first
o most profitable farm orgmization for each price situation in as
realistic terms ns possible and then on the basis of personal acquaint-
ance with the farmer and his past record of performance to estimate
the effect of subjeetive factors in causing him to fall short of the point
arrived ot in the first approximation. Certain group adjustments are
necessary in the totals thus arrived at for individual farms,

Logieally, the farm-budget method of estimating is merely a sys-
tematic procedure for aualyzing all of the elements entering the
problem on each selected [arm, then carefully weighing their impor-
tance and arriving at judgments in the light of the known facts. The
whole procedure brings together in condensed summaries the probable
systems of crop and livestock production and the estimated receipts
and expenses. An.essentinl part of the procedure is & systematic
companison of partial and complete alternative arengements of the
fixed and variable resources available to the farm operator,

As with any method of estimating future events, the results can
be only as good as the basie information and knowledge and the amount
of careful thinking and analysis that goes into its interpretation.  The
eritics of budgeting frequently point to the Inrge element of judgment,
which accompanies the application of budgeting procedure, as its chief
wenkness. The real truth is that the peculiar advantage of the budget
method lies in the opportunity it offers to eliminate a considerable part
of the judgment which, without exception, is found in any reseaech
procedure Involving estimates of the future. Proper budgeting should
separate the known and unknown factors in the problem and bring
the judgment process to bear more definitely on the unknown factors
alone. The chances for good judgments are thus improved.

The data available for use in this budget analysis include several
tvpes of records. In 1936 rather complete farm-business records, In-
cluding all receipts and expenditures. were obtained from 109 farmers,
These farmers were selected so as to include the farms covered in the
1926 study insofar as possible, They were also selected to include a
sample of each number-of-cows size group and to represent farms
selling both cream and milk. Other factors considered were location
(whether valley or hill} and age of operator. An attempt was mate
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to sample eaeh subclassifiention on the busis of those factors mrost
likely to be significantly related to production response. A shorter
record containing basic production data, but not a complete income
statentent, was obtuined from ench of the rematuning farms engnged in
commercial duiry production in the area. This provided an oppor-
tanity for testing out various sampling procedures from the stand-
point of representativeness of the area as n whole. A brief record was
obtained froem each farmer in the area in 1937 and again in 1938 in
order to foliow up the actual changes taking place.  But this analysis
was started on the basis of the 1936 data, and the conclusions are
mainly bused on them.

NORMALIZING SiNCLE-YEar Dara

In budget analysis it has been found most sutislactory to use average
or normnl vields for a period of vears, avernge or normal expectaney
of clisense loss, and the like. Any particular yvear may depart {rom
such & normal, but still this normal is the most likely in the statistical-
probability sense and hence the best basis upon which to construct
future plans. To compare various budget plans with the plan ae-
tuallv being followed it is necessary to make the comparison on the
basis of normal conditions with respeet to such items as those men-
tioned. The business during the vear for which records were taken
may, for example, appear cut of bulunce or adjustiment simply because
it was an unusually dry vear and erop vields were correspondimgly low.
Therefore the first step is to correct or adjust the records for such
abnormalities as happened to occur during that particular year.

The selection of the data that should be used in normalizing is
rather diflieult. Qne approach is to ask the farmer such questions as
what his normal viells are or what he considers to be his normal ex-
penditure on upkeep of various items of durable equipment. 1t is
difficult for farmers to form a judement relative to sueh questions.
The most recent vears or the best recent vears may carry undue
weight in the case of yields, and some recent large expenditure may
distort the estimate of normal upkeep costs.

In the case of vields of crops that are regularly reported by the
Federal-State Crop and Livestock Estimating Service if is possible
to determine the average for a period of vears, compare the vear of
record with this average, and adjust each individual record propor-
tionately. Some allowance may be necessary for the fact that the
weather during & given vear may be favorable to vields on some soil
tvpes or slopes and unfavorable on others. The yield of tame hay
in Vermont from 1930 to 1937 averaged 1.17 tous per acre. In 1933,
the erop vear covered by the 1936 records, the average vield was
reported as 1.21 tons per acre. The difference is so slight that an
adjustment was not considered necessary except in those cases where
the farm operator indicated & definite abnormality in his hay yields.
Hay is the most important feed erop in the area, and other feed crops
and even pasture, to a considerable extent. are affected in the same
way by climatic conditions. Hence only oceasional individual farm
adjustments appeared necessary in normalizing yields.

Expenditures on upkeep and maintenance of buildings and equip-
ment were handled by making tabulations for the whole area showing
the relationship between expenditures and total value or investment,
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miensity of use, tvpe ol machine. and other factors. The average
relationships thus arrived at were used as a basis for normalizing
expenditures for caeh farm, making judgments where niecessary to take
care ol unusual sitnations.

A number of [actors such as [requency of replacing dairy cows,
proportions between different classes of young stock and cows, and
prices reecived for old and voung cows sold, were handled in much
the same way as were expenditures on the fixed plant.

The relationship between prices of different products as well as
that between prices and various cost rates is of major importance.
Adjustments are necessary in the cuse of those prices that were ab-
normal in the yenr in question. However, the determination of
normal prices is more difiieult than the determination of normal yields
and normal overhend expenses.  Some eonsideration has alrendy been
given to this question in the preceding section on past trends.

By referrine to figure § it may be seen that prices received by
Cabot-Marshtield larmers for dairy produets were higher relntive to
prices received for eges and milk cows during most of the period from
1933 to 1937 than during the 1920's.  The sune is true with respeet
to chickens, veal valves, and potatoes.  Prices for hogs are an impor-
tant exeeption, but it has been shown that hog production was
dependent on the skim milk that wnas available when ecream was
being sold.  When all Teed must be purchased the hog enterprise
tloes not appear to be profitable in this area.  The price comparison
between dmry products and other products is subject to further
qualification as o result of the shift from cream to milk deliveries.  1f
the prives recetved for dairy products during this later period coudd be
corrected for additional Inhor, hauling eosts, and investinent charges
connected with fluid-milk deliveries, most of the difference would dis-
appear. Taking this into account. it would seem that the 1936
price indexes ave near enough together so that ne adjustment in
prices ks necessary in normalizing.

These are the more important items affeeted by the normalizing proc-
ess.  Other minor items were handled in the same general way. By
this means a statement was developed for ench farm business shiow-
ing numbers of different classes of Hvestock, vields. and teeding rates
as well as total production, and expenses and veceipts as they might
have beon had 1936 been a normal vear climadically and had the busi-
ness of exch farmer been normal in every respect.

Tresps UapEr Way v RELatioy 7o Present Price RELATIONSHIPS

The description of changes during the period 1926-36 has amply
demonstrated that ehanges ure likely to oecur in the productive
organization of every furm in an area during any period of this length.
Many of these changes are in response to changes in priees, others
are in response to weather conditions. biotogical factors, and the like.
and still others occur without respect to these stirnult.  Price changes
are tikely to affect all farmers in the area. Epidemics of disease may
be general or selective. Wenther conditions are usually gencral.
The effects of weather in any given area are likely to average out over
a period of vears; that is. thev do not change persistently in any one
direction so as to give rise to long-time trends in production.
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We are most interested at this point in trends that are genceral
for the aren, that ave not related necessurily to price changes, and that
operate persistently in oune direction over a period of at least 5 to 10
vears, Three important trends of this type were deseribed in the
preceding pages. Thev were an increase in number of cows per farm,
an inerease in produection per cow, and a decrease in number of firms
as a result of abandonment. The net result of these trends was an
increase in total milk production [or the area. 1t might be said that
these are long-time adjustments to past changes in price relationships
and other [nctors which go on so slowly thut several decades are
required for their completion. Hence we are interested in a net rate
of aren change by decades.  Centering our attention on these changes
we omit for the moment the changes that an mndividual farmer makes
as he grows older and those that he makes on a temporary basis
because of the unusual growing ecowditions in a particular vear.

Selling milk rather than cream was stimulated, as has heen noted,
by the opening up of a market for milk at prices that appeaved to be
somewhat above those paid for cream. Apparently the mnin efleects
have been realized since the net change during the last few vears has
been slight. The possibility of a change, however. needs to he
svaluated on euch farm, especially as our analvsis suggests that ot
present, on many farms, selling crenm and seiling milk are about
equally profitable or at least the advantage one way or the other is
shght.

The incresse in production per cow sinee 1926 was [ound te be
mainly the result of feeding a somewhat betler ration.  The better
ration resulted from feeding more purchased grain, and this may have
been due in part at least to an apparently more favornble relationship
between mills and grain prices.  [s this change complete with respeet
to existing prices? Perhaps so, sinee this is the Lype of ndjnstimoent
that can be made rather quickly. There muy. however, be further
effects tn the form of ehanges in cropping practices.

Another possibility for inproving the vation lies in growing maore
and better roughage.  This possthility has been brought aut by o new
factor in she situation, the agricultuval conservation progrnm, rather
than by trewds prior to 1936, The practices now being encournged
by Federal conservation payvments are increasing both the yvield and
quality of hay produced, with similar effects on silage, nullet, and
small-grain hay. To some extent the continuance of these practices
depends on the continuance of payments, but there s reason to believe
that in many cases the practices are proving sufficiently profitable to
insure their eontinuance without pavments. Therefore, this is certain
to be a significant factor during the next 16 yeurs.

In view of this situation an agronomist and a farm-munagement
worker made p joint personal inspection of a sample group of 26 farms
in Cabot and Marshfield to evaluate the soil-improvement possibilities.
For each sail type and slope on each farm an estimate was made as to
the fertilizer treatment hest adapted and the results that might be
expected from its application.  The resulting data furnished the basis
for working out individual farm-cropping plans that it was estimuted
the operator would be likely to earry out even though conservation
pavmenes under the present conservation program should not be
continued.
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The next question that arises relates to the effect of the additienal
roughnge of tmproved quality on feeding practices and milk pro-
duction. This question is so related to the price of milk and price of
grain that it canuot be treated independently. Lt must be worled
out on the basis of a comparison of returns from alternative pro-
cedures. To do this, however. we must draw upon the best available
data relative to rates of feeding dairy cows and milk production.

In recent vears some doubt has arisen relative to the general appli-
cability of previously nceepted feeding standards.  An important piece
of research upon this problem is now being conducted by the United
States Department of Agriculture.” Final results are not vet avail-
able but tentative conclusions have served to guide this part of the
analvsis.

The Morrison feeding standards (72, p. 1004} recommend for good
cows under usual conditions 0.324 pound of total digestible nutrients
per pound of 4-percent milk produced in addition £o the requirements
for maintenance of the animal. This is intended to tell & farmer
how much he should feed a cow when she is producing a given quantity
of mille. It does not tell Wim how nuich he ean increase procuction
by increasing feed. It has frequently been implied, however, that
for cach increase of 0.324 pound of total digestible nutrients fed. milk
production will be increased by 1 pound up to the limit of the cow’s
capaeity, after which there will be no further incrense in production.
It has long been suspected that beyomd a certain point there s n
eradually decreasing rate ol incrcase in production with inereased
fecding rather than an abrupt limit. The stidies referred ta above
bear out this hypothesis. Our problem is to apply these findings n
estimating the rate of response to increased or decreased feeding nrul
from this the most profitable rate of feeding.

The Jensen studies ™ show that cows differ in their productive
capacity, and that as capacity increases the response to 2 given inere-
ment of feed increases. As any given cow approaches the maximum
production of which she is eapable, however, the increase per unit of
[eod docrenses.  We need then to take into neeount both the capactty
of the cow and the rate of feeding and production relative to capacity.
1t is, of course, desirable to simplify our procedure as much aspossible
when dealing with large numbers of dairy herds.”

In order to apply the experimental results it is necessary to measure
the productive capacity of the cows with which we are working, In
the absence of a better ineasire we have used present production.
While not dependable for any given herd of cows, the herds that are
underfed may be balanced by those that are overfed so that approxi-
mately the correct resuit is secured for the group as a whole. On
this basis we would estimnate a greater response to a given increase in
feed for a herd producing 6,000 pounds of milk per cow then for one
producing 5,000 pounds hecause we would expect the cows in the
former herd to be better,

» Under the direction af Einar Jensen. Buzean of Agricultural Eenuomics, jointly with Bnreat of Dalry
Indusicy. Cooperative input-autput stidies ere belng carricd an with 10 State asrlenllul experinent
stations, See the following: JexdEx. EiNAR. S0ME RESCLTA OF THE UNITED STATES DERARTMENT OF
\GRICCLTURE EXPERIMENTS IX DAIRY PEEDING, New Enclind Hes, Cowneil on Markeling and Foord
Snimly Proc, Ann Miz,  April 26-27, 1920, pp. 3443, s [ATimeorraphed.]

1t Spp Mpotnote 15,

W Gur ats are a1l in the foruy of herd averages.  We IDUSL 4SS that production respotses for the heni
are the same as though cach enw were the same as the average.
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The above refers to diflerences in marginal output between different
cows, We must also deal with dilferences in marginal output at
different rates of feeding for the same cows. The experimental studies
mdicnte chat the rate of decrease in marginal cutputs of milk within
the usual range of feeding is smnll.  This would suggest that consider-
able changes in rates of feeding would be profitable with changing
prices.  However. when all of the elements in the sttuation are re-
viewed, the estimnte for the change in the rate of feeding seldom
exceeds 15 pereent under the conditions set up in tiis study. With
clanges of this magnitude it appears that diminishing marginal outputs
Ly be i ignored without serious luss of NCCUTACY.

A rather simple rule for estimating the effects of different ratus
of feeding seems to give reasonably satislactory results. This rule is
that a given percentage increase in total digestible nutrients in the
entire ration (maintenance and production) will result in the same
percentage uerease in milk production.  This allows for differences in
capacity i a mauner which may perhaps best be explained by an
example. A cow produeing 5,000 pounds of 4-percent milk nught
normally be fed 5.000 pounds of total digestible nutrients.  Aceording
to the above rule a 50- pound (1 pvwent.) increase in feed would result
i a A0-pound {1 percent) increase in produetion. On the other hand. a
cow produecing 6,000 pounds of milk might normally be fed 5,500 pounds
of tetal digestible nutments. Here a 535-pound (1 percent) increase in
feed would be estitmated to result in a 60-pound (1 percent) increase
in production.  This increase in output of milk per additional unit
of feed 13 approximately the same as that found in the Jensen studies.
1t does not allow lor diminishing marginal ratirns from incrensed rates
of [eeding the same cows. but for the reasons given above this appears
not to be necessary in this analysis.

One further peint with respeet to the estimation of changes in
feeding on production should be noted.  This has to do with variations
in the proportion of roeughuge and conesntrates in the ration. Ordi-
narily it would not be safe to assume that additional roughage could be
utilized so effectively as conventrates or even so well as the roughage
already consumed.  But under the expected conditions in the Clubat-
Marshfield area, there is anticipated some improvement in quality of
not only the increase hut of the entire roughage portion of the vation.
Care has been faken in every case to I\eup “total roughage feeding
within reasonnble limits with respeet to total quantity and proportion
of the entire ration.  With these precautions it has not been considered
necessary to make further allowance for changes in the proportion of
roughage and concentrate feeding. Within these limits total digesti-
ble nutrients from concentrate, and from improved roughage have
been treated as equivalent.

The preceding discussion deals with the method of handling the
inereased feed available as 1t affects rites of feeding and production,
Additional roughage may be used to incrense total feed as a substitute
for n part of the grain ration, or some combination of both. When
more feed is available than can be used in this way. some incresse in
number of cows is probable when no limitations in barn space or
avatlable labor stand in the way.

The effiect of increasing roughage production on number of cows
has already been mentioned. A shift from horse to mechanieal power
was noted as a factor in this situation during the decade studied.
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This released feed which niade possible some inerense in number of
cows. May a continuntion of this trend be expected? The use of
tractors and trucks on farms in this area may be said to have begun
since 1826. As tractors have been improved, and as horses have
grown old, farmers have tended not to replace the horses and practi-
cally all replacements made in this area are purchased. The price of
horses has been higher during the last 3 vears than at any time sinee
1920,  Heuce it would appear that conditions have been continuous!y
hecoming more favorable to the use of tractors and thaet since such
adjustments come about slowly the trend away from horses may he
expecied to continue for some time to come,

A similar situation is found in the case of motortrucks. The exten-
sion of improved roads and the improvement of trucks have resulted
in the displacement of horses in hauling products to market and sup-
plies to the farm.  Furthermore. considerable hauling on the farm
ttself may be done with motortrucks. The family automobile has
virtually disptaced the horse and ecarriage in making trips to town.
Henee the use of hovses has been reduced in severnl wavs. Instead
of a pair of horses to do the heavy work and a lighter horse to do
numerous lighter jobs, the situation is hecoming one of using only the
pair of horses, and some of their work has been taken over by tractors.

Farm abandonment is another factor to he dealt with. Between
1880 and 1935 the number of farms in Washington County as reported
by the United States Census of Agriculture decreased from 3,229 to
2,143, or 33.6 percent. Land in farms decressed 23.7 percent over the
same period.  The proecess seems to be still going on. as indierted by
the abandonment of 11 percent of the farms covered by the 1926
survey during the 10 vears following.

In cousidering the farms in the area individually there were certain
ones for which the best estimate for the next 10 vears was abandon-
ment, with anv of the price situstions considered. These were farms
operated by elderly persons with no probable successors.  In addition
they were farms in suek poor loeations or state of productivity that
the likelihood of their being taken over by a new operator is slight.
Twelve farms fell into this class.

But this does not adeguately eare for the problem of abandonment,
The study of abandonment in the past suggests that unless some
important change has eceurred somewhat more than 12 farms will
be abandoned.  Although the hest estimate for cortain doubtful farms
might be that thev would be in operation 10 vears henee, out of 10 such
farms several might be abandened. The actual number might be
different under each of the price sttuntions under consideration, and
will he discussed further in the following pages on effects of prices.

ErrecTs: o Prices Upox Pronterios 'FrENDs

Those trends related to the: volume of milk production which may
be expected with & continuanee of existing price relationships have
heen discussed. Their rate and even their direction may he affected
by changes in price relationships. [n weneral an inerease in prices
of dairy products relative to prices of other produets and costs may
be expected to aceelerate those trends associated with increased
production, and the converse is equally true. The situntion is differ-




38 PECHNICAL SULLETIN 769, U. 5. DEPT, OF AGRIQULTURE

ent with each tvpe of trend, however, and hence & more detailed
considerition is needed.

The number of cows would be expected to inerease with higher
prices and decrense with lower prices,  Keed for an tncreased umber
of cows may be provided in several ways— by taking feed from other
classes of stock, by growing more feed, and by puwrchasing more feed.
1t may require an addition to barn facilities or equiptnent or an addi-
tion to the labor supply. Auy or all of these adjustments may be
encouraged by higher prices. Perhaps the most mportant item is
thie pmductlon of more roughage and pasture by wsing more fertilizer.
The higher prices not only make additionnl applimtions movre
profitable, but make financing them ensier.

A decrease in prices of dairy products would be expected to bring
forth the reverse changes, but many rigidities stand in the way of
Jdecreases in ploductlon These, however, can best be dealt with
farm by farm.

One problem has caused some special difficulties with respeet to
the estimates of production. If with lower prices we are to depend
on the best evidence available. relative to the resuits of the increased
use of fertilizer, we are led to the conelusion that on many farms a
subsiantial increase would be profitsble even with milk prices 15
percent lower than at present. At first thought it seems unreasonable
to expect an increased rate of fertilizer applheation with lower prices.
This woitlld be reasonable only if farmers were to become famihar
with the advantages of prauctices of which they are now uninformed
or at least uncertain. We must recognize thut these practices are
not very thoroughly tested in the farm organization of the area,
that the advantages of their adoption would be reduced by lower
prices, and that in some cases financial or credit limitntions might
appear. On the other hand, this might be the most promising way
of offsetting the unfavorrble effects of lower prices and, as such,
might be continunusly stimulated by public programs.

The method of handling this point has beeu to estimate that such
practices would not be adopted except in eases in which they have
aiready been tried out successfully or there is other direct evidence
that they would be followed. A separate plan was also worked out
including crop improvement wherever it 1s feasible and the operator
is the type to adopt it under {avorable cirenmstances.  In this way
the probable effects of more general adoption of crop improvement
under lower-price conditions were ascertained.

The most important factor causing variations w production per
cow is rate of grain feeding. This in turn is rather semsitive to the
milk-feed-price ratio. Hence higher rates of feeding are almwost
certain to result from higher prices and lower rates from lower prices.
The provision of more and better roughage througlh more intensive
fertilization is also related to higher prices. Attempts to ger better
cows may be stimulated by higher prices although for a time this may
he offset by keeping poorer animais in the herd in order to
increase production.

Farm abandonment is in considerable part dependent on the
relative returns from dairving in this aren and alternative tvpes of
employment. Hence it maxv be expected to increase with lower
prices and decrense, eease, or even be reversed with higher prices.
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There are, however, certain immediate causes of abandonment such
as old age, fires, and aceidents, which are not directly related to
the price level.

It has been indicated previously that the average price received
for dairy produets was in about the same position relative to the
prices of other products in 1926 and in 1936. Hence this approxi-
mated a situstion with no trend in prices. Tuking these factors
into consideration, estimates were made of the probability of abandon-
ment for each price sttuation for ench farm about which some doubt
existed. There were some [nrms for which the likelihood of
abandonment and continued operation seemed to be about equal
On one side of these were the ones for which abandonment seemed
mote probable and on the other those for which continued operation
seemed more probable. The procedure followed in each price situ-
ation was to consider as being abandoned all of those for which
abandonment seemed more probable than continued operation and
about half of those for which the chances were even.

As u result of this procedure an estimate was obtained of 20 farms
abandoned with 1936 price relationships. 12 with higher milk prices
and 30 with lower prices. On a percentage basis these figures become
9, 6, and 14, respectively. They may be compared with the 11
percent of the farms included in the 1926 study aetually abandoned
during the subsequent 10 vears. For each of these farms s separate
decision was made as to whether abandoument would be complete
or whethier there would be some use of the resources In conneetion
with the operation of neighboring fnmrms.

Another question to be considered relotes to the effeet of different
price levels on the proportion of the product sold as fluid milk. In
actunl praetice a change in price level may not affect the price of
milk and the price of cream in just the same way. Thus one or the
other may become relatively more profitable a= a result of the ehange.
The complicated analysis needed to indiente the relationship between
milk and cream prices at different levels has not heen undertaken.
Instead it was considered that milk and cream prices would move
up or down together with about the same absolute margin. Onm
this basis it takes a 20-percent change in cream prices t0 be equivalent
to & 15-percent change in milk prices.

This procedure does not necessarily preserve the present balance
between selling cream and selling milk. Certain rosts are involved
in selling milk which max be elimmated in selting cream. With lower
prices sucl savings may hecome more important.  Hogs, ealves. or
chickens may be fed on the skim milk left on the farm when cream
is sold, and with lower prices for milk such enterprises become rela-
tively more profitable. For these reasons there is a tendeney to shift
froan milk to cream as prices decline. The extent te which this
tendency is offset by a s-percent greater decline in the cese of cream
prices is uncertain.

There are technieal reasons related to the receiving-plant facilities
for not expeeting mueh shift back to cream. One of the receiving
plants, for exammple, is now equipped only for handiing milk in raii-
rond tank cwrs.  Another plant has outlets for fluid-milk and cream
anles and hias equipment for handling these products as well as butter
and skitn-milk byproducts. A shift to rereiving cream, therefore,
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runs up against resistunces velated to the present plant equipment in
the area which are likely to be determining during the 10-vear period.

Except in & {ew cnses where there seems to be some speeial reason
for a shift, production was estimated on the basis of the continuance
of the present practices of selling milk or eream. The volume of
production is not likely to be nwch affected by the formy in which the
product is sold under the price conditions that have been described.
Perhops the most important reason for an exception to this statement
is that more heifers may be ralsed nnd the number of cows corre-
spondingly reduced if crewm is sold. In general, however, nterest is
centered I the total volume of milk produced and sold in any form
in the area. The estimates made apply to this and not to the relative
qguantities of milk and cream sold.

CoxsTRUCTING Famm Prans anp BUDGETS

The foregolng discussion covers the basic considerations whichk
served as & guide in working out plans for the individual farms in the
aren.  We may now proceed te explain the mechanies of handling the
individual form data.

Starting with the normalized farm record for 1936, three farm plans
or budgets have been worked out for a time about 10 vears later.
The first of these, called A, is in terms of present price relationships;
the second, ealled B, is in terms of milk prices 15 pereent higher rel-
ative to all other prices; and the third, called , in terms of milk
prices 15 percent lower relative to all other prices. In the case of
farms selling eream or butter a 20-pereent change has been substituted
for a 15-pereent change,

To reduce the subjective element independent estimates were made
by different persons for the same farm. Reasons for differences in
estimates were observed and discussed. The final estimate for each
farm represents the combined judgment of two or more persons, at
lenst one of whom has visited the farm in question.

The budgeting procedurs can perhaps best be presented by going
througl: the steps taken in working out the estimates for a particular
farm. The farm selected for this purpose represents the area reason-
pbly well and hence illustrates many of the tvpes of decisions that
mu?t be made. In 1986 it had the general organization shown in
tabhle 13.

TarLe t1.—Land, crop, and livesinck arganization of a sample form

T.and: Arres | Livestock: Neinder
Q' S 38 Cows_ . ______ . _.._._. 18.3
Open pasture_ ___________. 46 2-vear-old heifers___.______ 5 5
Woods pastured..___._____ 41 Yeariing heifers_________.__ 4.5

Calves. .. ennas 1.5
Totalo o oo 125 Bulls_ ... ...__.__ .. 1.0

Crop: HorseSo oo . cocieeiceean 2.0
Potatoes. .. ._.___._ 1 Hogs. o o riee o eeeea e .o
Milleb__ ... i Hens_ o o __ 174. 0
Oat hay__. ... ___.__ . 4
Mixed hay_____.___._.. . 32

Total ... 38
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The hay yield per acre in 1935 was 1.22 fons. The cows were fod
as follows:

Ponnds
Total digestible nutrients:

In concentrates
In dry roughage
In millet

From pasture {estimated)
In tote! ration

Milk produetion. o oo e e 4,977
Butteriat teat percent.. 4. 55

The cash receipts and expenses were as follows:
RECBIFIS

$210 100 gallons of maple sirup
16 BOG dozen cges
35 Outside labor

130 bushels of potatoes . ___.__
6,640 pounds of milk

EXPENSES

Hired iabor._... - Sirup eans

Building repairs Dust (for potatoes)
Seed

Skim miltk

Bedding

Can charge Telephone.

Horse shoeing Insurance

Whitewash

Fly spray

The first step is normalizing the foregoing data. We may begin
with numbers of livestock. The number of cows was 15 at the begin-
ning of the year and 12 at the end. The simple average of these is
13.5, and in order to deal witk whole numbers it was increased to 14
in normalizing. T+ was raised by a half rather than lowered, since
the following year the number was increased to 17. Apparently the
practice on this farm is to raise enough heifers for replacements, but
in this particular year the distribution of heifers of different ages was
abnormal. On the average 3 calves need to be raised each year, and
so normal would be 3 calves, 3 vearlings, and 2 2-year old heifers.
Heifers ususlly produce the first calf at from 2% te 3 years of age.
No change is made n the other classes of livestock.

As to cropping practices, there appears to be no reason for changing
the data for 1935. The yields that year were considered by the farmer
to be normal in the case of all crops except potatoes. The yield of
potatoes was increased from 200 to 250 bushels, whieh was given as
normal. Only very minor adjustments were needed in feeding to take
into sceount the increase in cows and the decrease in deiry heifers.

The next step is to scrutinize the expenses and receipts to see which
items were above or below normal and the amount of the divergence.
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The price of $70 each received for cows sold is above what can gener-
ally be received in this aren for old cows culled from the herd. Hence
this was reduced to $45 each for the 3 cows thaf would normally be
sold. The number of ealves sold and the prices received were normal
for the herd and practices of the aren. No change was made in receipts
from the poultry, hog, or maple-sirup enterprises. Outside labor was
also unchanged. Receipts from potatoes were increased as a result of
the higher vield. Receipts from the sale of milk were increased slightly
because of fizuring on 14 instead of 13.5 cows. Total receipts were
thus inereased slightly from §2,274 to $2,326,

On the expense side manyv items remain unchanged. As nothing
was spent on machinery repairs during the year a normal figure was
added for this item. Similarly, the expense for repairs on buildings
was increased. Grain purchases for cows and heifers were adjusted
for the changes in numbers. A normal figure for veterinary services
and medicine for a herd of this size was added. An estimate of normal
depreciation on machinery and horses was added. This might equally
well be considered ns a distribution of purchases equally over each
vear. Total expenses were increased from $1,694 to $1,792 in the
normalized budget.

This completes the normalizing process, and furnishes the basis for
estimating the various details of farm organization 10 years hence with
a continuance of present price relationships, with miﬁ-: prices 15 per-
cent bigher. and with milk prices 15 percent lower. We shall proceed
with the first of these three situations which for convenience is calied A,

Perhaps the first item to consider on this farm, when looking ahead
10 vears, is the labor situation. The operator is 63 vears old and has
& son of 23 who works full time on the farm. Another son of 14 goes
to achool but helps with the chores. The experience of the last decade
indicates that the chances of a man of 63 continuing as a farm operator
for 10 vears are about 50 percent. With these facts in mind it is esti-
mated that one son will be on the farm in 10 vears and that the present
operator will be d~ing about half the amount of work usually done by
A younger man.

There is barn space for 21 cows, but it is estimated that 1§ is the
maximum that can be milked by the available family labor. The next
question to be considered is the feed that is likely to be produced.
The practice up to 1936 had heen to buy fertilizer only for potatoes
and te depend on manure for keeping up the fertility of the land and
maintaining hay vields. Under this system it was possible to procuce
enough feed for a herd of about 15 cows and for the necessary replace-
ments.

By adopting a system of reseeding every 6 years, using one-half of a
ton of lime per acre hefore reseeding and 100 pounds of superphosphate
per acre annually, it is estimated that hay vields could be increased by
0.3 ton per acre. This would make about 9} tons more hay available.
With this additional hay, four more cows could be fed according to
the present feeding system. It may be noted that the present ration is
higher than usual in grain and lower in hay. As the labor supply limits
expansion to twe more cows we may consider using a part of the
additional hay to inerease the rate of feeding from 2.2 to 2.5 tons per
cow. Not much iz known about the effects of substituting hay for
grain in the ration or of simply adding hay to it. In situations of this
tvpe, however, it was assumed that about half of the additional
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nutrients supplied in the hay could replace the same quantity of
nutrients supplied in graius and that the other half of the additionsl
nutrients would increase produetion in accordance with the percentage
rule explained earlier or by 3 percent. If this were done the increase
in expense for grain would be $51 and for seed, lime, and fertilizer $58,
or & total for these two items of $109. Against this would be balanced
an increase of $253 in returns from milk sales, assuming the additional
milk to be sold at the same price. It appears that this new cropping
program and the additional two cows could be handled without hiring
extra labor or without significant additional expenses. Hence it 1s
clear that it would be profitable.

An alfernative A that might be considered, would be to use the
additional 8% tons of hay to raise three cows to sell. Milk production
would be unchanged by such a plan. The vet returns from selling
cows would be balanced against the cost of the crop-improvement
program. This plan, however, is estimated to be $40 less profitable
than the preceding one. Hence the former appears to be more likely
to be adopted.

The next point to consider is what effect a 15-percent increase in
the price of milk would have. Hay vields might be increased by about
0.15 ton per acre by the addition of 50 pounds of potash per acre
annually to the fertilizer treatments previously described. This plan
would increase the production of hay by about 4} tons. Since further
incrense in number of cows is limited this might be used to incresse
the rate of feeding per cow or to reduce grain feeding. An examination
of present feeding practices suggests the former of these alternatives
since roughage feeding has been relatively low. This would increase
production per cow to 3,464 pounds, or by 7 percent above the level
estimated for A. The profitableness of the potash application and
increased rate of feeding may be tested by comparing this organization
for the B situation with the A organization at B prices. Such acompari-
son shows the plan with the increased feeding more profituble by $50,
and after sizing up the total situation it is estimmnted as most probable.
This suggests that the potash treatment might also have been tried in
the A situntion. The B organization turns out to be $33 more profitable
than the one chosen for A. It is considered, however, that this would
not be sufficient incentive to bring about this degree of intensity in
eropping.

We are now ready to consider adjustments that would be made to
milk prices 15 percent lower than at present. In this situation, with
the price of cows remaining the same, it would be considerably more
profitable on this farm to raise as many cows to sell as possible than
to milk the maximum number.’® Hence a plan has been worked out
soing back to the present cropping system, keeping 12 cows and
raising 5 heifers each vear, only 2 of which would be necessary as
replacements. The alternative A system with the crop improvement
and 14 cows and 8 hetfers raised might he considered as an aiternative.
“This plan would be $60 move profitable than the first. The question is
as to whetlier the crop-improvement program would he adopted under
these circumstances. It is estimated that it would not and that the
first organization would be the one to be followed.

1 Ap fipst thought it may seetn norealistie to work with g 13-peroent deeline in wilk prices relative o cow

prices since the (wo might be expected to move topether. ‘Fhere sre. linwever, other factors which influrnce
-cow prices and cause subsinntial divergencies in the courses of the two price sertes.
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The possibility of other enterprises being expanded must be earefuily
considered in the C situation. The maple-sirup enterprise is operated
at full eapacity for the sugar bush at the present fime. One son works
out on the town highwiys when sueh work is available and he can be
spared from work on the farm. Such work could not be increased
sitbstantially without reducing the size of the dairy enterprise. It is
not probable that this will be done. Potatoes are grown as a small
enterprise to supply the family needs and a small surplus to sell. The
crop is handled without special equipment or hired labor. Increased
production would necessitate considerable additional equipment and
probably some hired labor. It is doubtful whether there is enough good
potato land on this farm to justify a larger enterprise. The pmfltr}-'
enterprise is onmuch the same basis as is the potato enterprise, except
with respect fo dependence on soil tvpe. Home needs are supplied and
some excess is sold. A larger enterprise would require much more
labor and is not likely to be undertaken because of the personal
atfitudes of the operator. The hog enterprise would probably be
enlarged only with a return to the selling of cream, which would make
skim milk available as a feed. This man 1s only 3 miles from a crenmery
and delivers his own milk. With this rather favorable location it seems
doubtful that he would go hack to selling cream. Hence it appears
that, witihin the price runge considered, the major adjustments would
be made within the dairy enterprise.

The results of this procedure max be summarized as in table 2.

TABLE 12—Resulls of budgelary analysis of « suweple farm

Item '“;E:::.:i' . Normal A it} [
Cows ..., .. . R . number | 14,3 14 14 18 1
Uelfers gaised. . . .. Ao +5 3 3 3 5
Produstion per cow . . B pounds 4+, 57 4,457 5, L2 5, A3 - ERITY]
Tatal preduetion . . . L 7. 100 69, i7s 82, 2 ST.418 .
“'plal cash roceipts A .. . 22,7 $2.3% $2383 $2,948 1 520w3
‘I'otal cash expenses e e el 1, 604 1, 792 1. 902 1,931 - 1702

Cash balniiee L ooooliin 0 aacicicion e ann 380 £534 FEN $045 53

Area EsTimares Froym INoivipuarn Fary PLaNs

The various items in the individual farm plans for all farms in the
area were totaled.”? Table 13 gives the results for some of the more
important factors. The figures in the first column indicate that in
the normalizing process these totals were raised above the level for
the year covered hy the records except in the case of total receipts.
How is this to be interpreted? I crop vields had been low that year
the increased production might be in part at least an adjustment for
this. But this was not the case.

The real explunation seems to be that the effects of various acel-
dental or abnormal situations affecting production that have been
found on occasional [arms have been removed. This includes such
items as tosses from disease, sickness of farm operators, temporary
reduetions in cow numbers resulting from changes in operators, and
destruetion of buildings by fire. It is necessary to remove the effects

v of the 215 furms used in the preceding tatwilations were not included in this pert of the agalysiz he-

vase they were ont of eqmnmereial production In 1986 They were Included in the 1926-34 comparizons
becanse they wers eominereial Jabry farms i 1926 and st cetnpied in 1936,
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of snch factors in order to deal adequately with alternative plans on
an individual farm basis. But as a eertnin number of such situations
are always present, they have a continuous effect on the total pro-
duction for the area. Hence the totals for normnal are too high to
represent anv actual situation. In the case of total receipts the ex-
planation of the decrease seems to be that a few farms had large sales
of timber, and these were entirely removed in normalizing.

TanLe 13.—Totals of individual estimates of selected factors for 218 farms as per-
cenlages of 1536

935 R, 15 C, L&
normal- A, suine pereent | pereent
izl prices higher tower
: prices prices

Pereent | Percent | Frreend V' Porect!
Number Of COWs.  Loie el LiiC aiii s e imimeeaaa H.0 108. + 12 4 .9

Production per 00W o . ...iiiiie vcmiees aee aeiarceoas , IH. 3 107, 4 104, 2
Towal milk production ... L ... . . 1.8 95. 1
Tatal milk seld ! | ___.. . 0. _ .. 3 X 1729 P4
Value dairy prodairelssobd L L0 Lol oL - . 134.9 78.2
Totn] eash reeeipts? .. L. . emcmmam—aas . 119, 2 8.9

tIncindes quantity of eroain andl batter sold, converted to whole-mnilk basis.
1 109 farms for which daln on expenses and receipts are available.

We must also consider the effects of this normalizing proeess on the
A, B, and C totals. As they are built upon the normal as a base,
they must also be too high or too low. Are they too high or teo iow
by the same percentage by which the normal differs from the record
total? This depends on whether or not the factors that were elimi-
nated in normalizing were of normal or usual importanee in the record
vear. If there was a greater-than-usual or less-than-usual amount of
disease loss, for example, this would not be the case. However, the
information at hand concerning conditions in 1936 sugrests that the
venr was sufficiently normal, so that the change in the total for normal
from that for the records in the case of each 1tem may be taken as the
basis for adjusting the values for A, B, and C. That is, since total
milk produetion was 4.6 percent higher for normal than for the
records, the totals for A, B, and C have been reduced by this percent-
age and likewise for each of the other factors. The results of making
this adjustment are given in table 14.

TABLE 4. —Area eatimales of selected faclors for 1946

[1ettia 100

i rr———— e e o T . b 4 S —

. i F I : ! 1 !
Factor L B & Faelar A 1Bt C

iPer:cﬂt.P:rcenf Pereent }Percm:.‘f’crcm.‘ Pereent

Niuzinirwr of pows 1.0 18,0, 1.1 ¢ Value dulry  prodocts !
Production pereow_, ...y 1088 . 1. B LG, smold? I ;108,65 ; 1353 6.2
Towl milk production...| 1078 © 1143 7 ' Total cash receipts? .. © 1050  120.7 Bh, 7
Total milk sold ! 8.8 116.7 ! 5 ’

! Includes quantity of cream and butter sold convertidd to wholg-mllk bagis.
» 10% farms for which data on expenses snod receipts are available.

We are now ready to cousider what the results presented in table 14
mean and what significance may be attached to them. Figure 9
shows these results in terms of quantity of milk sold presented graphi-
cally in the form of a supply curve, or perhaps more correctly stated
as 3 points on a supply curve. The actual values for B and C have
been expressed as percentages (1072 and 83.1, respectively) of A
as is usual in dealing with supply schedules. The A totals are larger
as a base than the 1936 totals used in the preceding tables. In what
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sense may this be considered as a supply schedule? This necessi-
tates going back to the basis upon which the estimates were made.
The s?m. e and position of the curve reflect certain effects of tech-
nologica]p improvements and changes in age composition of the farm
population and other factors which are definitely associated with a
particular period—that between 1936 and 1946. Hence the schedule
1s associated with the vear 1946 or at least some time fairly close to it.

On the other hand, it is & normal schedule and does not allow for
any unusual situations that may exist in 1946. Thus no account is
taken of whether we will be at the bottom or top of the business cycle
at that particular time. Perhaps we might say that the estimate is
in terms of an average for an entire business cycle centered on 1946,
Likewise it does not take account of the wenther conditions or other
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FIGURE 9.—ESTIMATED SALES (QUANTITY) OF MILK AT THREE PRICE LEVELS.

A 13-percent decline in milk prices would in 10 years bring about & contraction
in quantity sold considerably greater than the expansion that would reault
from @ similar price increase. The distance between 1935-36 and A repre-
sents changes that are estimated for & 10-vear period with no change in price
relationships.

short-time variations except that it is based on normality with respect
to them. Thus it cannot be considered as an estimate applicable to
one particular year,

Another point to be noted is that the schedule is based on & 10-yesr
period for adjustment to each price considered. In other words, in
terms of 1946, for these conditions to be fulfilled for the A or B situa-
tions it would be necessary for prices to move fairly constantly
toward that level from now until that time. I{ prices fluctuated
about the 1936 level between 1936 and 1946 we would have the A
situation. If they immediately increased 15 percent and remained
ut r;b(gzt. that level we would have the B sitnation, and correspondingly
with C.

These limitations may seem rather complicated and possibly even
vitinting witl respect to the usefulness of the results. However, this
is perhaps as good a basis as we have for estimating 10 years ahead
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with respect to production of a commodity. The primary or immedi-
ate purpose, however, is not to make a hnal estimate of the volume
of production in this area 10 years hence. It is rather to describe
the conditions of supply response so that policies with respect to
agriculture can be eveluated more adequately. Subsequently, when
pertinent supply data for other arens and regions as well s comparable
demund data are available, final production estimates may be
attempted.

It may help in understanding and evalunting these results if we
compare them with a siatistteal study of short-time-production
responses covering this same ares. Such a study was recently made
by Johnson (10). For this comparison we have selected frem his
study 2 regression equation deseribing the average relntionship between
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The 10-year supply curve, BAC, for the Cabot-Marshiield area is more elastic
than a statistieally derived 2-month curve, sy, for the same area, especially with
respect to lower prices.

a monthly index of milk deliveries for patrons of the Cabot Creamery
for the period 1928-36 and a 3-menth cumulative average of the
indexes of milk-feed-price ratios advanced 2 months. A number of
other relationships that Johnson worked out might have been used
in the same way. Figure 10 shows in addition to the long-time-
supply curve BAC of figure 9 the supply curve ss represented by
Johnson's regression equation. It has been drawn to cover a range
from 10 percent above to 10 percent below 1936 prices. This curve
should represent production responses in n» given month to prices
prevailing over the preceding 3 months on the baasis of avernge 1922-36
relationships. This is the type of curve that represents the short-
time response to price changes associated chiefly with changes in
feeding practices. It shows much less elasticity than the long-time
curve as one might expect from & priori reasoning. 1t may not actually
be & straight line, but appears in this form because of the method by
which it was derived.

i = A gt L
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If the same relationship could be assumed to prevail in the A situa-
tion, this short-time-supply curve would take the position indicated
by the broken line {s’s’) in figure 10. There might be some change
in the curve during such a i0-vear period, but it might very well be
similar to the one drawn even after the elapse of such a period. In
the A situation a 10-percent increase in price might bring about the
volume of production tndicated by the short-time curve with a 2-
month lag.  If this price were to continue in effect for 10 yenrs it might
eall forth the volume of production indicated by the long-time curve.

A somewhat similar study for the patrons ol 28 eountry plants in
New York has recently been made by Parsons (13).  (Parsons kindly
made available regression equations not appearing in this bulletin.}
Tn that study an attempt was made to measure two fypes of response
to price changes, ene oceurring ahout 2 months later and the other
about 2 vears later. The 2-vear supply-price relationship as mens-
ured by correlution analvsis is of about the same elasticity as the supply
curve worked out in this study with respect to lower prices, but more
slastic with respect to higher prices. The 2-month relationship is
even less elastic than the one worked out by Johnson for Cabot-
Marshfield, Tt is difficult to say to what extent these differences
represent fetual differences in supply responses and to what extent
they reflect differences in the methodolegy. It should be noted that
the statistical studies relate to past responses and the present study
to estimated future responses in a different period.

An interesting plece of work that reveanls certain shortcomings in
the use of multiple correlation technique in the measurement of supply
responses has been cartied ont by Cassels and Malenbaum (7). A
procedure which indieated a rather close relationship between Vermont
milk production and previous prices during the period from 1919 to
1925 showed no significant relationship when applied to the period
frem 1922 to 1931. Althoueh wvarious possible explanaiions are
explored, the present study suggests that a very significant one
escaped attention. Tt appears that the techniques used permitted
tong- and short-time responses to be intermingled in different pro-
portions as a result of different price trends in the two periods.

The main interest here is in the effect of price changes and of the
other changes discussed, not only on milk production but also on farm
income and farm organization. Changes in number of cows and in
produetion per cow nre ineluded in table 13, Each aecounts for about
half of the increase in production in the A and B situations. This is
very closely in line with what aectually happened during the 10-vear
period preceding.  In the ease of the C situation, however, the decrease
in number of cows accounted for nearly all of the deerense in produe-
tion. Other factors, of which more roughage i= probablv most impor-
tant, nearly counteracted the effect of o lower rate of grain feeding in
the estimates.

It is of interest fo find to what extent incomes varied with prices
and to what oxtent shifts in farm organization offset the effects of
lower prices and augmented those of higher prices. Table 15 provides
n basis for the consideration of this point. In the A situation the
increase in milk production accounts for most of the increase in cash
receipts over the 1936 situation. Receipts from other sources were
little changed,® On the expense side & small inerease occurs.  There
is & saving of $6 per farm in purchased feed, but this is more than
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offset by an increase of $36 per farm in expenses for ftme und fertilizer,
Howaever, the increase in expenses wverages $128 less than the increase
in receipts nnd hence the cash bulance is incressed by this amount.

TABLE 15.—:verage receipts and espenses on 109 Cabol-dAlarshfield farma, 1934,
and 8 eslimades for 1946

[ IR .- [ : -
frotn ‘\f&’&“’ Al o] g
Receipts:
Milk amd inHk prodocts . 1,978 $1, 537 31,862 $1, 129
Dairy livestock . . 2 310 308 335
Other. oo ... .. i) 677 o7t w
T TP 2usn | 252 | 28651  num
Expenses: i
0L e e e mwoa e asaamiaiimearee e 67 [Li31 T2 | o
Time snd fertilizer . e ce e e mmeiaeea e 3 50 rsi 25
Other.._ ... ... - . cwame - 1,08 10 1,00 1,074
otRl e e i iel simeamas e o L75 1,84 1, 800 [ 1,714
Onal BVIRAOE... . cecermenrammanemnesmcomemmmememennan] 82 0 a5z | [

1 Onfy 106 {nrns {neladeds as 3 were considercd a8 abamioned.
t Oply 102 farns incladed, a5 7 were considerud as abandonoedd.

T the B situation with lj-percent-higher prices for milk, receipis
from the sale of milk and milk products incrensed 21 percent; net re-
turns increased 34 percent. If the A farm plans were {c be used
with B prices the net income would be increased 33 percent. The
difference between these latter two figures represents the gains to be
obtained from making the adjustiments worked out for the higher-
price {evel. These adjustments are in the main of the same sort
described for A. They represent a further step in the same direction,
that is, more intensive eropping and feeding and some increase in
number of cows.

In C, with 15-percent lower milk prices, receipts from sales of milk
and milk products as worked out in the estimates would be reduced
by 27 percent. Total receipts, however, would be reduced only
14 percent since there would be & small increase in receipts {rom
the sale of dairy cows and from the enterprises other than dairying.
Expenses would be reduced by 6 percent and net returns by 37 per-
cent. With no changes from the A plan but with this lower price
level, net returns would be reduced by 33 percent. At first this
may seem to suggest that the procedure has not been satisfactory
but there are some additional considerations. One of the most
important of these is that we have estimated that in the C situation
less family labor would be available. There would be less incentive
for sons to remain at home on the farm. The necessary labor supply
would not be available to carry out the A plans with the lower-price
level. There are further limitations, such as the availability of
credit, which operate in somewhat the same way.

It was noted earlier that the probable effects of more general
adoption of crop-improvement practices under the C price relation-
ships were estimated by working out & plan including such improve-

= It should be noted that our cstimates do not take sccount of the probable raduction in reeeipts frow
wmple products due to the periuanent tfamage to suFar orchards eansed by the burricane of Septenber 18,

According to informntion from W. G. Loveless, county ngent of Washington County, about 44 percent of
the tapable :aple trees were destroyed.  “D'his may roean a reduction of 2or 3 perecnt it total farmy recelins.
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ments on each of those farms on which it would be profitable and
feasible i lnek of credit and similar obsiacles could be overcome.
By adding the production that would result on these farms to the
productlon estimated m the oriznal plans {or the remaining farms,
o total is obtained thet is 97.0 percent of the 1936 production. This
compares with 80.7 percent for the previously described plans. Under
these plans net returns would be reduced only by 14 percent as a
result of the 15-percent decresse as compared with 37 percent for
the original plans. This may perhaps indicate the approximete
effect on produetion of a continuance of influences as powerful as
those now operating to stimulaie crop improvement.

The above anatysis indicates that changes in milke prices within the
range considered would have rather minor effects on agricultural
enterprises other than dairving. Most of the ad]ustnmnts waould
take place within the dairy enterprise. Specialized dairy farming
would remain nearly the only type found. WNet returns would be
changed by a larger peu.entncre thaun thet by which prices changed.
Nonfarm emplovmont is probubly the most hnportant alternative
to dairy production. Its importance in the C situation has not heen
entively reflected in the above figures. But it is difficult to estimate
how many of the family members working at nonfarm: employment
would continue to use the farm as g residence and add their earnings
to those from the farm business. Therefore, the cash balances indi-
cated in C would represent the returns to somewhat fewer persons
than those in A and B.

ReLaniaTy ANy GENERAL APPLICARILITY OF FINDINGS

In this study individual farm budgets were constructed for each
of the 213 dairy farms in the Cabot-Marshfield aren. This is & very
expensive and tedious process. Hence it is pertinent to consider the
aceuracy attained by such a procedure with respect to tlns area and
the applicability of the findings to a larger arer. It is also important
to examiue the possibilities of approaching the same results by less
expensive methods,

When this work was inttiated it was eousidered that a sample of
farms might be selected which would represent the area as to respon-
siveness tn production of dairy pmdu('tlon to price changes and to
other economic factors that enter the preoblem. The selection of
26 farms on the basis of factors that were thought to be significantly
relnted to production response has been described esrlier. If the
factors serving as the basis for seleciion are actunlly the important
omes uceounting for most of the production response, the remaining
farms might be classified and suhbelassified on the basis of these
factors with a small amount of deseriptive data that could be easily
obtained. This would furnish s basis for deriving an area estimate
from the estimates for the cases in the selected sample.

After the budget esimates were completed, seatter diagrams were
made to indicate the relationship between such factors as age of
operator and number of cows and percentage change in preduction
with ench of the three price situntions. No significant relatiouships
between such fnctors and production response were discovered.
The same fnctors were related to the actual changes between 1926
and 1936 with similar negative results. There was some semblauce
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of a relationship between age of operator and response, but no factor
was found to explain a significant part of the wide departures from
this possible relationship. The rosults of these tests suggest the
possibility that production responses in this area may depend on a large
aumber of factors, no one of which is dominant. If such is the case
we may expect the percentage changes in production to be arrayed in
the general form of a normal frrquency distribution.

An examination of the disiribution of the percentage changes in
production in table 16 lends some support to this hypothesis, but a
number of peculiarities may be noted. In the first place, the dis-
persion of the actual percentage changes botween 1926 and 1936 is
cousidernbly greater than that of the budgeted changes for the follow-
ing 10-year period. This is because the budgeted changes are between
a normal production level for each farm in 1936 and a normal level for
1946. Thus the large percentage changes that reflect an abnormally
high or an abnormally low level of production for 1 of the 2 years
compared are eliminated. The actual changes between 1926 and 1936
inelude all fluctuations of this sort. Hence the actual and budgeted
changes are not divectly comparable.

TABLE 18.--Distribulipn of percentuge changes in milk production on Cebat-
Marshjield farms, actial 1826--36, normalized 1936 to estimated 19561

Frequencivs {tumber) { ) Frequencivs (number)

Percentage clinnge i 1 I N . fi Cercvntage change |
L] 196 6] LE3A=44] 1UARAE © e rveaa | 1EG36] 193045 L 936—46
Eum-.ssi A B L€ !I!L’b—:!.ﬁ s B c
— 1000 te —85.1.._.. 41051 to +1150
—g5.0 10 —83.1. . Fi15. to 1230 .
—85.0t6 ~Th.1 ...l Fi25.0 ta 41350, ¢
B F125.1 to 1450,
l . -145.1 to -+153.0.
—150 10 =¥
—35.0 to —25.1 .
=20t =150 . .
—150 100 =31 .. .
=50 10 +5D. .

— e D

11351 to 3-105.0.,

F165.1 Lo 1750,

F174,0 Lo 1830 °

It Fl9a0 L L
L0050 L
HO45.0. . L
e X TR
5 A}

L450, L.
| I
L2650, |0 - Gl bl
RS0

F285.0 .. .-

20502 .

I T 00 OO TR0 TS

3
+85
4051 10 +105‘D‘._--i

e 15 BT et T T e O D] ) B D

1 Farms with less thisn 3 covws in base period not included,

The modal-class interval of the budgeted changes is that centered
about no change. The distribution of the actual changes is bimodal,
the modes falling on either side of the no-change group. It appears
that & comparison of the output of individual farms in any given
vear with that of the same farms 10 years earlier will show changes
for nearly every farm. Many of these changes merely reflect aboor-
malities of the initial or the final vear used in the comparison.
farms that go out of milk production show a 100-percent decrease,
and hence there is & concentration in the class interval including this
figure. But the inclusion of these cases enables us to show the elfects
of ahandommnent along with those of other {actors influencing produc-
taon.
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Some use of formal statistienl mensures of sampling error may be
possible. In approaching this it would seem best to omit the cases in
which production was discontinued. The facters that cause farm
abandonment are different in part at least from those that cause
other changes in production. Furthermore, their melusion would
tend to overstate the error in estimating total changes since the
farms that go out of production are smaller. This means that,
strictly speaking, the mensures of reliability that are caleulated apply
only to changes on those farms which continue in preduction. Sepa-
rate consideration must be given to the error in estimating the effects
of abandonment. Since production on the farms involved is relatively
small, the error from this source is likely to be sinall.

There appesnrs to be no signifieant relationship between produetion
per farm and percentage change in production for those farms con-
tinuing as dairy farms. This means that the unweighted average of
the percentage changes for individual farms is approximately equal to
the percentage change for the aren as a whole. Hence the standard
error of the mean of the individuai farm changes may also be con-
sidered as the standard error of estimating the total change.

The standard error of estimate for the percentage change from 1936
to A is L.78 percent. If the statistical assumptions involved in
standard-ercer procedure ere valid in this situation, this may be
interpreted to mean that if another group of farms of the same size
were chosen under identical conditions the chances would be 2 out of
3 that the percentage change from 1936 to A in quantity of milk pro-
duced would be within 1.78 points on a percentage scale of the esti-
mate obtained in this study {table 14). The estimate would thus be
written 7.8 percent+1.78. The errors of estimate for B and C are
2.07 and 1.51, respectively. It should be noted that this has nothing
to do with any errors in the actual budgeting procecdlure which may
affect the rccuracy of the estimate for the Cabot-Marshiteld area.

Standard-error procedure may also be extended to determine the
sacrifice in accuracy accompanying the use of a smaller sample than
the one actually used. This involves the assumption that the stand-
ard deviation of percentage changes for smaller samples would be the
same as for this sample. We find that with a sample of 100 {arms the
standard error in estimating changes for the A situation would be 2.39
percent, and with 50 farms it would be 3.40 percent. It would appear
that & random sample of 30 farms under counditions encountered in
the Cabot-Marshfield aren is the minimum that would be reasonably
satisfactory. With such a sample the error would be 4.04 for B and
2.80 for C. It should be noted that in areas where greater variability
in response exists a correspondingly larger sample would be needed
for the same reliability and eonversely for an area with less variability,

The original selection of the 26 farms, though oot a satisfactory
sampling procedure, served another useful purpose in providing a
thorough testing ground for all phases of the budgeting analysis
hefore 1t was applied to the remainder of the farms sinee much more
information concerning soils and crop-improvement potentialities was
obtained, as well as & more complete history of the farms and their
operators.

As a further experiment a subjective classifieation was attempted
as offering a possible short-cut method to complete budgeting. The
procedure followed was first to classify these 26 selected farms into
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several production-response groups, according to the estimated per-
centage change in production from the normal situation to the expected
future production. This was done separately for the A, B, and C
situations. Each of these classes was then examined and & eareful
description of the selected farms falling within it was written out.
Having done this all the remaining farms in the area were distributed
into similar classes as nearly as could be done on the basis of similarity
in basic description of the solected farms. This frequently called for
a subjective balancing of the importance of several joint or opposing
factors. When this process was completed the normal production
for each group was multiplied by the modal percentage incrense indi-
cated for the corresponding selected farm elass. The area summations
of the production data as estimated in this way were then corrected
for farm sbandonment and for normalizing as in the full analysis.
The final production results are shown in table 17 in comparison with
the fully budgeted results. It appears that the general estimate is in
the same direction, yet the differences are noticeable. A prineipal
objection to this procedure is that it depends on an intimate knowledge
of all the {arms in the ares, thus requiring approximately the same
amount of field work and with a considernble sacrifice in relinbility
of the results.

‘TanLE 17.—irea esiimates of milk production by shori-cut extension from 26 selecled
farm budgets compared with full budgeiing

fLesn =100
. iFuilhut!g-
‘ Short cut | ating
PIRA. . . oo e e . P s 107.8
Plan B. . .. ... .. . . - A il6. 8 1153

Finally, the significance of the measures of error with respeet to the
extension of the results of the Cabot-Marshfield study to a larger
aren is to be considered. All that these measures tell us is that
wherever conditions related to production response are similar, these
responses may be estimated within the range of error indicated. We
are dependent therefore upon outside judgments as to the homogeneity
of these basic factors. There is partial, though not conelusive, evi-
dence in the similarity of trends for all of Vermont from 1926 to 1936.
The similarity in type of farming is further evidence pointing in the
same direction. Within the Central Platean, and espeeially in the
northern part of it, basic conditions affecting production response are
still more uniform. The results may be expected fo have wider appli-
cability with minor modifications, but studies of a less intensive nature
a e needed to ascertain the extent of departure in other sections from
the Cabot-Marshfield conditions.

SUMMARY AND CONCLUSIONS

This study is based primarily upon farm-management data for the
adjacent towns of Cabot and Marshfield located in north-eentral
Vermont. The data cover 2 vears, 1926 and 1936. Changes during




54 TECENICAL BULLETIN 709, U. §. DEPT. OF AGRICULTURE

the intervening period are described and future trends in dairy pro-
duction are estimated for three aliernative price levels.

The findings with respect to the supply responses of the recent past
and the probable responses of the fortheoming period are summarized
in figure 11.

The broken lines in the fizure represent the actual trend in produe-
tion from 1926 to 1936 and the estimated probable trends in produc-
tion from 1936 to 1946, correspouding to the three different price
possibilities con:idered. A represents present prices, B 15-percent-
higher milk prices, and C 15-percent-lower prices. The solid line
from 1926 to 1936 represents the actual course that production took
during the period because of the various disturbing elements that are

PERCENT I

1936 =108

8o

1926 ‘28 ‘30 32 "34 '36
BAE M504
FIGURE 11.—MILK PRODUCTIGN tN THE CABOT-MARSHFIELD AREA AND PROBABRLE
FUTURE TRENDS.

Milk production fluctuated considerably between 1026 and 1936 but was at a
higher level at the end than at the beginning of the period. The trend from
1036 to 1946 as estimated for A conditions has about the same slope as the
actual trend from 1926 to 1936. (The broken lines represent the actual trend in
production from 1926 to 1936 and the estimated probable trends from 1936 to
1946, eorresponding to the three price possibilities considered.}

always introducing variability into production from year to year.
The actuul course of production from 1936 to 1946 will be affected by
similar circumstances and will not follow a straight-trend line. The
1946 point for each price situation therefore represents an estimate of
the general level at which production will be, if weather and other
conditions are about normal at that time and if milk prices most of
the time between 1936 and 1946 definitely tend to be in the neighbor-
hood of the appropriate one of the three price levels considered. It
is of interest that if we regard the price situation that prevailed be-
tween 1926 and 1936 2s about the same as the A priee situation, the
estimated further increase in production to 1946 is at very nearly the
same rate. There will probably be an inereased production of rough-
age resulting from improved cropping practices. This is expected to
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bring about an inerense in mitk produsction comparable to that which
accompanied the earlier shift from cream to whole-milk deliveries.

The larger incrense estimated for the B (or 15-pareent-higher price)
situation 1s due principelly to an estimated incrense in grain feeding as
well as a somewhat greater adoption of improved cropping practices.
The decresse in the C (or 15-percent-lower price) situntion is related
to less adoption of improved cropping practices, s lower rate of grain
feeding, and a somewhat greater rate of farm abandonment.

The substantial decline in net returns likely to accompany =&
15-percent decline in milk prices might be avoided in part by a more
general adoption of crop-improvement practices. Such obstacles as
lack of credit, lack of knowledge, and inertia, which would stand in
the way of crop improvement, could only be overcome in this situntion
by an active program of education and perhaps some financial
assistance.

As has been noted, a number of other forces, many of them off-
setting, have been and will continue to be working fo affect supply
responses in addition to those just mentioned. These have been
taken into account in the course of the budgeting process.

It appears that the findings for the Cabot-Marshfield area may have
wider significance. The 1926-38 changes in production for the whole
State of Vermont were similar to those for Cabot-Marshfield. Since
the prineipal forces expected to determine the net supply responses
during the coming pertod are likely to operate throughout Vermont
in mueh the same way, similar directional changes to those found for
Cabot-Marshfield may be expected. This would be particularly true
for the Central Plateau where soil and eropping conditions nre most
like those in Cabot-Mnarshfield.

Of still wider significance is the distinetion drawn between short-
and long-time-supply responses and the definite conclusion that the
long-time responses have greater elasticity. This may help in ex-
plaining apparent diserepancies found in earlier supply-response
studies which were formerly ascribed to other ceuses, and which
led to uncertainty concerning the practical value of the findings. It
tlso means that the difference in elasticity of supply for long and short
periods is of greater practical importance in the determination of
price policies than has been generally recognized.

Finally, this study attempts to combine and integrate an aualysis
of reasons for historical changes in farm organizations and production
with an exhaustive budget-estimate analysis of probable future re-
sponses to different levels of price. It therefore represents o depar-
ture from established methodologw. Although both types of analysis
hnve been used separately and for other purposes, neither has before
heen used as intensively nor in combination for the purpose to which
they are here directed; namely, to gain an understanding of supply
responses and to provide a more definite way of estimating what
supply of a given farm product will be forthcoming. sny 10 years
later, if its price should definitely rise to a level 15 percent higher
relative to other prices and remain there so that producers believe it
will stuy; and similarly for lower prices. Therefore, the study here
described represents a new depuarture in methedology and should be
nseful in developing the further procedure which ts needed in the
analysis of interregional competition and related problems.
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APPENDIX

TABLE 18— Number of farms and land in farms in Washinglon County, V1., as re-
ported by the U. 8. Census of dgricullure, 1850-19385

| - .
Yoear Fuems | L&’g;“ Year Farms I}“ﬂ’;‘gsi" Year Farms Lr:?gmm
: 1 l '
Number . clerex 0 Number:  oleres ] Nunmerl Alerex
b1 1| BRI 0 285,893 ¢ (BO0. L. ... 2 801 - : 2,301 [ 297, 420
310, 283 45 1900, 2,910 198 MG, T
. 339,651 } 1910 - 2, 540 2,143 ¢ 301,364
200 ;404,881 4 1f 2, 564 I
! "

TaBLE 19.—Production of bulter in northern New England, 1849—152D

Anine [ New Hampshing Vermont

B d 4 f . ' H
Farm f'l-‘nctun-i Totsl ;| Farm ;lk‘aclorg'- 'gtal Form | Factory| Total
L H ' L
: ! ' | i : ; :
ionpog 1,000 | Lo | {000 ' 100 1000 GG 1000 1,000
pornds | pounds | opounidy © poends | panids j:o({.uula priendy i
- 0T 10,0388

pounds | pounds

E B, 057 13, 900
§ & M5 17, 84
7, %40 a5, 246

0863 . LI - 5

&
a85
1,430 . 15,835 22,153 .
G803 - 14,156 0 20,Zh ' 3539
3,757 ¢ 3877 0 12883
LT8G 218, 376 500

Furm production frem U, 5. Census of Agriculture repotis.  Factory prodoction leom Fourteanth Consus,
vol. 5, p. 661, except for 1929, which is from Yearbwok of Apricalture.

TABLE 20.—Receipls af milk and cream, in ferms of whole milk, by Vermonl eream-
eries, 191787

Year Receipla Year Recelpts Year Hetelpis Yenr Lieeceipts
Foands .
028, 807,000 ) 1995 . B39, 422,000 |] 1933 _. .| 944, 506, 000
957,380,000 ;- 1920, . BG4, 071,000 1] 194 .. 915, 159, 000
045, 367,000 L0 L 085,000,000 §} 1935 . 477,807,000
042,270,000 . 1031, .. 024,088,000 +: 1936 .. | 1,013, 648, 600
951,661,000 i 1932_._. 950, 400,000 ©' 1937 .| 991,263,000

f i

Since 1924, with the exception of [928, these data have been published by
counties in the bienniol reports of the Vermont ¢ommissioner of agriculture. For
the years prior to 1924 they were secured by the Buresu of Agrieultural Economics
directly from the files of the Vermont Department of Agriculture. The 1928
dats bave since been published by the Vermont commissioner of agriculture in a
separate pamphlet. In the 1930-32 report revised figures for 1929 were included
and have been used here,

a7
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TABLE 21.—Prices and index numbers of butlerfat and feed and inder numbers of
deliveries of wilk and eream, bullerfal basis, Cebot-Marshfield, 1928-38

Deliverlea of milk
Butteriat 1 Fead 7 and eregatn 3

. \ [ndex
Year onded Apr. 30 ) numbers
Pricoper| Iodex |Priceper} Indexr Emdex |corrected

pound | oumbers too ptimbers | numbers § for farm
ahkandon-

ment

. Cenia Dotiars

46.3 85,7 4135 ™. 8 wWe| ...
FrA ] 8.7 45, 65 4.7 54 Joeoman
.1 1L 5 o), o 115.1 94 |eeee
15, 6 W25 50, 55 116. 9 95.3 |, e
3.7 1.4 40,59 8.7 H.5 H.0
55.9 115. 5 46,92 107, 6 923 0.7
56, 3 118.3 50. 95 116.9 96.9 o4
58.7 121.3 . B5 123, 8 %7 94.3
B8 121, 5 51.96 116.9 100, 2 95. 0
at. 105. 4 4. 56 102 2 1L 5 106, 3
5 .5 33,92 5.3 106, 2 w2
a4 .9 .66 63.4 107, 6 00.7
35,4 FeN | H. 33 8.5 103. 8 86,0
H.o4 2R 39,84 M4 W8 85,3
4.4 5.7 5. 89 2.3 109 5 100.0
.o . 5.7 Hod 4242 97.3 1105 e |
M. ol L. 45.8 ¢ H.6 0. 52 8.9 |

! Butterfat price is weighter! annunl average for all eliveries of cream and milk by & representative group
of Cabot-Marshfield producers. index is n percentage of the averase for the riod,

! Feed orice is an average price paid by [armersin New England for the dstry ratien most comrmonly used
and is eomputed by W, K. Bronson of the New England Milk Producers Associstion. [ndexisa percentage
of the averape for the petiod.

3 Index ofdeliveriesis unwaighted ammual aversge of monthly indexes aleniated by Johnson (1) App.
table D. Itrepresents chanzes for the Cabot-Marshfleld area oo & per-farn basis. 'The figures for the iast
year not covered in Johnsen's sindy were caleulated in a similar manoer. ‘The index of deliverias was 15.5

rcent higher in 1936 than jo 1926.  However, farms accounting for 8 percent of the production in 192 had
gan abandoned in 1936. Hence the increase was only 8.3 percent ([100—8]X 15,5 —8==6.3 on the base of
total production for the ares in 1936, Sinee the actual 1926 index was 94.8 for 1926, a 6,3-percent increase
would have mnde it 100.3 n 1936 instead of 102.5. ‘Thus ahandonment reduced the index 8,7 In 10 years, or
0.87 per year. ‘The corrected Index was nhtained by subtructing this figure multipliad by the number of
years hoving elapsed since 1926, and then by dividing the Agure for each ¥ear by 100.8 to make 1936 the hase
year.

TanLe 22.—Milk and cream (butlerfat basis), deliveries by 22 continuous producers,
Cabot-Marshfield, 1924381

P .
i Deliver- | - Deliver- . Deliver- Delivez-
wesofl |} , lesoi ;o iesof { ies of
Year voded  milk and | Year ended | milk and || Yearended | milkand || vear ended |milk and
Apr. 30 . cream, ! Apr. 3 ' eream, Apr. 3¢ CTCAID, Apr. 30 £Tea,
! butteriat | | butterfat | butterfat [ butterfat
: hasis basis ] bas: ! bagls
= - _—"l{ _____{ |
Pounds it Pounde |{ Pounda | Pounds
W . TRIGO G WES . . 74,000 § 1032 .z 73, 550
1925 T2 10N L | 7A,812 01883 . 75431 N B4, 782
925 Ll Gr 855 1930, .. ... 004720010 TE.ME - 77, 066
1977 N e L [N TE RN - 79,907

! Records seeured from eresmerios aned reeriving stations.

Tasre 28.- -Representaiive price series, per pound for milk and cream, butlerfal
basis, in the Cabol-Marshfield area, 1930-38 !

Year cndwd ! | Yenr ended G { Year ended i,

Apr. 30 I Mk 1 Cream i Apr. 30 Milk i Cream : Apr. 30 Milk Cream

! ! i
e i I ' { |
Cents ~ Cemls Cenda | Centr ' Centa . Cenin

1830. & & oo 1933 34 2501936, ..., it 36
mr.. . 5 42 1BH. ! 39 30 1937, ..., A7 38
a2 .| 40 33 1985 i 50 1 3 agas 46 3t

! Records seeured from ereamery. Unweighted anngal (Alay-April) averapes of monthly prices. Cream
price spplies to all patrons of 1 creamery. Milk priee iz for 1 reptesentative patron of the same creamery,
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TarLE 24.—Prices of principal Vermont farm products, 1921-381

Prics Prige indices 1921-50== 10}

. l e e et e e
Lutter- . Bags + lags | Pois- | "
} fot per | MEE; 1 per | per 106 |toes peri lit:;!er- Mitk

. Egps | Hops
D poundd . . doren | powrs| bushel fat cows

i Centa  Dollars  Cents | Doflnes| Dolfars
Avernge O30 SLO02; ITGr 9.u8 118

+
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g
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1 Priges ¢f ali products except hutterfat are Rureau of Aerienitiral Economicy ostimntes for the Stale,
Hutterfat price is the averape actually received by a representative grolp af Cabat-Maorshilelt! fariters.
Butterfat price is uverage lor 12 months beginning with May of the yesr indicatad,

TABLE 25.— Age distribution af farm operators in Vermont and selected Staites in 1930

Percentave of afl furm operntors Percentapa of all farny opersiors

Age (years) | —— Age (yeurs) ]
Ver- | Minne i\g;;h United Ver- i Minno-
1; Shates | Stotes | mont sotn

!Non.la- " niled
ern

1Hlnlo.-;! States

T

|

Under?s IR Y A S TR |
B3 .l : . . 1.3 SStott =7 m
SR T F—— A . . 3.4 85 and over 177 g

i

2.7, 2.0
Wi I%S
20, 1

1 [neludes New Enplamd, Middie Atlaatic, Enst North Centrud, and West North Central States.
Uniter] Biates Census of Agrivulture.

TABLE 26.— slge distribulion of Cabot-Marshfield farm operalors 1926 and 1936

25 ; : i . 124 %85

Age (veurs) opera: Percani. || A%e (Fears) Opers- | Percentd (oo | Percent-
tors ¢ aa torg . Aue tors arg
= of rotal - of total of total

PARTER
23 to 32
RNiodr .
35t 42 .
s
48 to 52,
Atasv ...
58i062 ...

. 23
. 8

— et et
B =R R

3]
5
2

gl

i
b
H 1
Number Number ' Nenrler
a 2 3 . =

9
3

LRI N
.7

R

135 LEAS fope

i 3 fartners” ages were not reported.
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Commeodity Exchange Adwinisiration...._._. J. W. T. DuvEey, Chief.

Bureau of Dairy Industry . G. E. Reep, Chief.

Bureau of Entomology and Plant Quarantine. LBE A, StroNe, Chief.

Farm Credit Adminisiretion A. G. Brack, Gevernor.

Farm Securily Administraiion W. W. ALEXANDER, Adminisirator.

Federal Crop Insurance Corporation Leroy K. SuiTH, Afanager.

Federal Surplus Commodities Corporation____ MiLo R. PErKIns, Presideni,

Food and Drug Administration_.____._.___. Warter G. CaupaeLy, Chief.

Forest Service Earie H. Crare, Acling Chief.

Bureau of Home Economics_._._._._.. _... Louise StaNLEY, Chief.

Library . e iieeeeeeeeeaeaenen - . CLamBEL R. BarnerT, Librarian.

Division of Marketing and Markeling Agree- Mino R. PEREINS, I'n Charge.
ments.

Bureau of Plant Industry_.._ ... _ . . . . E.C. Avcurer, Chief.

Rural Elecirification Adminisiration Harry BLaTTBERY, Administrator.

Soil Conservation Service H. H. BennerT, Chief.

Wealher Bureau Francis W. REICHELDERFER, Chief.
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This bulletin is 8 contribution from—

Bureau of Agricullural Economics H. R. ToLLey, Chief,
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